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Experimentel Station Staff

Director : Srn E. JonN Russrr-r,, D.Sc., F.R.S-
Assistant Director: B, A. KreN, D.Sc., F.Inst.P.

INSTITUTE o, PLANT NATRITION aad SOIL PROBLEMS

The James Mason Bacteriological Laboratory-
Head of Department -.. H. G. THoRNToN, B-A., D.Sc,
Assistant Bacteriologist... H. NrcoL, M.Sc-, A.I.C.
r-aboratory Attendants 

i.il?ii,tJ""Ji"

Botanical Laboratory-
Head of Department

Assistant Botanist
I-aboratory Assistant
l-aboratory Attendants

WTNTFRED E. BneNcnrev, D.Sc.,
F.L.S.

Kerrrtnrxe WanrNcroN, M.Sc.
Er-rzlarTH KTNGHAM-

Kernr-reN Dsr-Lan.
I\{AY DoLLTMoRE.

E. )I. CRorvrHER, D.Sc., F.I.C.
R. G, Wennex, B.Sc.
H. L. Rrcnenosox, Ph.D., A.LC.
Srcsr G. Hrrvrzs, Mag.Phil.

-4.. J. Puor, B.Sc.
J. K. Besu, iU.Sc.
T. J. llrrcueroexr, NI.Sc.
N. H. Penesn\, B.Sc.
K. E. Tnoer,r-, M.A.

L. R. BrsHor, M.A., Ph.D.
F. E. Drr, B.Sc., F.I.C.
E. Gruv.
A. H. Borvoss.
F. SEABRooK.
G. Lervnelcr.
H. A. Surn,
\'fAr]D BRACEY.
Rosr RosrNsov.

Chemical Laboratory-
Head of Department
Assistant Chemists

Post - Graduate Research
Workers

Barley Investigations
(Institute of Brewing

Research Scheme) .-.
Special Assistant... ...
Laboratory Assistants ...

Laboratory Attendants ...
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Laboratory lor Fermentation Work-
Head of Department ... E. H. RrcHARDs, B.Sc., F.I.C.

(lveagh Research Chemist).

Assistant Chemist ... S. H. JrxxINs, M.Sc', A.I.C.
Post - Graduate Research

Workers ... ... -4. G. NoRMAN, B.Sc., Ph.D.,
F. t.c.

J. A. DayI, Nt.Ag.

I-aboratory Attendant ... IIABEL PAYIE.

Laborator! for Insecricides and Fungicides-
Head of Department ... F. TArrERsFIer-o, D.Sc., F.l.C.
Assistant Chemist ... J. T. MenrIr.r, B.Sc., A.I.C.
Laboratory Attendants ... IRENE Relrpetl.

HIlo.r Penso:,1s.

General M icrobiology Laboratory -
Head of Department ... D. \\:. Curr-rl, M-A., F.L.S.,

F.Z.S.
Assistant Microbiologists Lrrrtce IvI. CRUMP, trI.Sc.,

F.Z.S.
N. W. Bennnr, M.A.
AxNre Drxor.r, l{-Sc., F.R.M.S.
Je.*e Metrleyoux, B. Sc.

Post - Graduate Research
lVorker ... ... B. K. MuxERrI, D.Sc.

Laboratory Assistant ... Iltegtl DuNxLsv.

l-aboratory Attendant ... I\{orlv Jonlsox.

Physical Laboratoryt -
Head of Department ... B. A. Krex, D.Sc., F-Inst.P.
Assistant Physical Chemist R. K. Scnorlrlp, M.A., Ph.D.

(Empire Cotton Growing Cor-
poration Soil Physicist).

Assistant Physicists ... G. W. Scorr Br-erx, B.A. (Gold-
smiths' Company Physicist).

G. H. Cesuex, NI. Sc-
Post - Graduate Research

Worker . . . ... PRoF. L. L. Lrr.
Assistant ... ... ... JEssIE 

,WALT(ER.

Laboratory Assistants .. - W. C. Gaur.
R. F. S. Hrenuox.

Laboratory Attendants ... K. D. ANDERSoN.
IIADELETNE CoorE.
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Statistic al Laborator! -
Head of Department *.".t.r.t,.ren, II.A., Sc.D.,

Assistant Statisticians ... J. WiSHART, M.A.. D.Sc.
J. O. Inwrx, M.A., NI.Sc.

Computer (Honorary) -.. IV. D. Cnnrstvas.
Post - Graduate Research

Workers ... Fn.qsces E. ALLAIi, trI.A.
R. J. Kaleuxan, B.Sc.

Research Worker
(Honorary) B. p. Scrrrencoop, Nt.A.

Assistant Computers ... .{. D. DUNKLEY.
FLonssce PeNr,ierls.
Atrce Ktxctt.lu.
Krrrr Rolr.

TNSTITUTE of PLANT PATHOL1GY

Entomological Laborator!-
Head of Department ... .{. D. Irrus, M.A., D.Sc., F.R.S,
Assistant Entorhorosists 

S. ii. ?lt'il?;3;-l:'r?.i3
H. C. F. Neu.ros. B.Sc-.

A. R.C. S.
Field Assistant . .. ... A. C. RoLr.
[.aboratory Attendants ... Eorrn Cooeen.

ELrzaeprx Srst"ey.

M y c ologic al L ab orat ory -
Head of Department ... W. B. Bnrenlev, D.Sc., F.L.S.
Assistant Mvcologist ... l,Ianv D. Glvrwr, NI.Sc., F.L.S.
Bacterial Diseases ... R. H. Sroucnrou, B.Sc.,

A.R.C.S., F.L.S.
Virus Diseases . . J. Har-oersow Srnru, M.B.,

Ch.B.. B.A.
Special Staff - Empire
Marketing Board
Scheme :

Physiotogist J. CALD$'r:LL, ph.D.
Cvtologist ... ... FRANCES NI. L. SHerrrol-o,

Ph.D., F.L.S.
Entomologist ... MARIoN .{. HAMrLro$, ph. D.

Glasshouse Superintendent Nlerclnpr M. Bnor.ns.
Post - Graduate Research

Workers ... ... PHyrr-rs H. JARRETT, IVl.Sc.
I_. NI. J. KR.rrrER, B.A.
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Laboratory Assistant
Laboratory Attendant
Glasshouse Attendant

Plant Ph1'siotogists for
Special Experiments
(Imperial College of
Science and Technologl')

Field Assistant ... ...
liboratorv Attendant ...

I
I)oRrs TuFFrN.

I:DNA EvENErr-

Hrloe Her.e.

FIDLD DXPERIMENTS

Guide Demonstrator ... H- V. GanNar, M.A.' B.Sc.

Assistant Demonstrator... E. H. Gnrconv.
Plant Physiologist ... A. R. Craenarr, M.A.
FieldSuperintendent ... B.'WEsroN.
Assistants... ..- ... G. F. CoLe.

S. A. W. Fnrxcn-
F. G. GREGoRY, D.Sc.
.4.. T. LEcc.
F. J. Rrculnos, M.Sc.
E. R. LEoNARD.

G. \{'. Messexcen.
KernLreN Kevs.

Director ...
Bailiff
Ploughmen

Stockmen ...

Tractor Driver
Labourers . . -

Librarian ..

FARM

... H. G. Mrllra, B.Sc.

... H. CuqneNr.

... F. SroKEs.

... T. J. LE$'rs.
J. R. VrPoND.

... J. Uvoerurlr-.

... W'. HoLLAND.
T. Nftssexorx.

LI BRARY

... \IARY S. Aslrx.

SECRETARIAL STAFF

Secretary ... -..
Assistant Secretary
Director's Private S€cre-

t^ry
Senior Clerk

Junior Clerks

W- Bar"-rcor.
CoNsrANcE K, Cerrox.

Axsre E. Mecxryess.
BeernrcE E. ALLARD.

Nona l-evenroN.
Lucv Anuor-o.

Photographer ... V. SreNsrrelo, F.R.P.S.
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Laboratory Steward and
Storekeeper ... .. A. OccELSBy.

Engineer and Caretaker. .. 'W. 
PEARCE.

Assistant Caretaker .. . F. K. H.crvxrxs.

W oburn Experimental Farrn
Hon. Local Director ... J. A. Vorr,cxen, C.I.E., M.A.,

Ph. D.
Assistant Director ... H. H, i{euN, D.Sc., F.I.C.

(Kaisar-i-Hind Gold Medat).
Chemist ,.. ... ... T. \\'. Bensrs, NI.Sc.
Laboratory Assistaot ... R. DEAco\.

FARM STAFF
Assistant }lanager ... T. C. V- BRtcHT.
Ploughman G. Tyrr.n.
Assistant Ploughman ... J. Tvr-rr.
Stockman ... ... ... W. NlcCellulr.
Labourers ... . . . ... J. MCCALLUM.

K. tr{cCe[u:r,r.

MEMBERS WHO HAVE LEFT SINCD LAST RE,PORT
AND THE APPOINTMENTS TO WHICH TI.TEY

PROCEDDED

R. B. DeNsox, \l.Sc. ... Director of Research. St. h,es
Research Station, British Golf
Lrnions, Bingler', forks.

P. H- H. Gnev, l{.A. Head of Teaching in Bacteriology
and General Research, and
,{ssistant Professor in Soil
Bacteriology, trIacdonald Col-
lege, Quebec.

R._,P. HoBso!, B.Sc., -{ssistant Entomolog.ist, LondonPh.D. 
..j,niil#,J,*'",; 

and rropi-

tr{anv S. }Ienur*, B.Sc. ... Lecturer in Botanr', Unir.ersity
College, Cardiff.

H. Sarnos. M.A.. ... Lecrurer in Zoologr.. Egrptian
l'n i\.er.it v. Cairo.
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Tempora4t Worhers, 79 29.
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 1929 :-

Srxr Onrrcrelly By GovERNrrE.\-Ts AND CoRpoRATroNs:

(1) From Grcat Btitain and. the Empire-
Colonial Offce Agrictrltural Offcers: H. \\:. Jack

(Federated i\Ialal States), M. Greenrvood, K. T.
Hartlev, C. H. \[right (Nigeria), G. W. N1e
(Lrganda).

Inilian Goternmeni: A. T. Sen, \I.Sc.
Rhodesian Gorernment: H. J. Blofield.
Imperial Chemical Industries: W. G. Eggleton.

(2) Fron Foreign Couul ries-
Internationdl Ed,ucation Board Fellon: Dr. Elizabeth F.

Me Cov (\\-isconsirr).
Denmarh: Dr. C. S. Ostergaard, J. K, Hansen, H. L.

Jensen.
Notaay : Karl Solberg.
Fassia.' Prof . J. \\'. Turin.
Su,eden: Dr- M. Koffman.
United States ol -4metica: Prof. H. Hotelling (California).

OrnER \voRxERS :

Dr. Miriam Bishop, S. trV. Johnson, Dr. IUargaret lladge, A.
Stuart Miller, Miss Amy H. Pearce, J. Pepper, H, G. Sanders,
T. IV. Simpson, H. J. L. \Vhitehead.
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lmperial Bureau of Soil Science

Director: Srn E. J. Russelr, D.Sc., F.R.S.
Deputy Director: A. F. Joseen, D.Sc., F.I.C.

Assistants: A. J. Llovo LAWRENCE, M.A., HELEN SCHERBAToFF.
Private Secretary: Lyre V. Ivrs.

Clerk : Moxe B. STATNES.

The Bureau commenced work on May lst, 1929. Its function
is to assist workers in soil science throughout the Empire by
providing technital information, by promoting. contact between
them, and by rendering any technical assistance possible when
they are in this country. To facilitate its work, the Bureau seeks
to be well informed as to the personnel engaged in soil work in the
Empire and the problems on rvhich they are engaged. Each
Government has been requested to nominate one of its staff as
Official Correspondent to the Bureau, who wilt act generally as
liaison officer in Bureau matters and assist in the collection and
distribution of information. The issue of technical communications
is not confined to Official Correspondents, but extends to all
r_orkers in soil science whose names are known to the Bureau.
Special arrangenents have been made to get in touch with Forest
Officers ioterested in soil problems.
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Publications of the
Rothamsteil Experimental Station

For Farmers

" MANURTNG ron Hrcurn Cnop Pnopucrror,J,,, by E. J. Russell.
1917. The University Press, Cambridge. 5/6.

".W'EEDS oF FARMLAND," by lVinifred E, Brenchley, D.Sc.,
F.L.S. 1920. Longmans, Green & Co-, 89 Paternolter Rorv,
London,8.C.4. 12/6.

Rornalrsreo Coxrsnelcr Rrronrs I being papers by practical
farmers and scientific experts:

"THE MANURrlic on Porarors." t/6.
(1) i'THE GRo$.rNc oF LUCERNE.', l/6.
(2) "Tue CuLTURE AND NIANURTNG oF FoDDER CRops.,,

116.

(3) " Gneex MANURTNG ; rrs Possrarrrrrrs eNp LrlarrerroNs
tN PRAcrrcE. " 2/-.

(1) "THE Cur-runp eso Ivlexurr:,rc or SuceH BEET.,' 2/6.

(5) " Arr erio ScrsNce or Cur-rrvauoN. " 2/-.

(6) " Powen Fon Cul-rrverroN -cND HAULAGE oli rHE FAR!'."
216.

(7) " N{,tusc BARLEY. " 2, 6.

(8) " Rrcn.*r Csercrs ts Sysreus or. HusBANDRy r\
Ercle:1o." 2/6.

(9) "Tnr HsRrroRosllrnr Acnrculrunal Srruerrox: Cex
rr re Ilrnovro. " 2/-.

(f0) "Tnr GnosTrr or CHrrpnn \\'rsren Fooo Fon Lrvc
SrocK." 2/6.

Ernest Benn, Ltd.. 8 Bouverie Street, Irndofi, E.C.4;
or from the Secretar\', Rothamsted Experimental Station,
Harpenden. Herts.

Numbers 1 to I0 inclusi,'e are also published in book form:-
Vol. I (l-5), \'ol. II (6-10), 10,/- each. Postage ertra. Obtainable
from the Secretar\', Rothamsted Experimental Station, Harpenden,
Herts.
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For Students anil Agriatltura,l Experts

"'fnr Rorn.cMsrED NIEnoIRs ol Acrtcur-tun,rl, ScrENcE. "
Quarto Series, vols. 1-3 0859-1883), 20/- each. Octavo,
vols. 1-7 (1847-1898), 307'- each. Royal octavo, vol. 8 (1900-
1912), vol. I (I909-1916), vol. 10 (1916-1920), vol. tr (1920-
1922),3216 each, vol. 12 (1922-1925), vol. 13 (1925-i927), 33/6
each. Postage extra. Obtainable from the Secretary
Rothamsted E-.perime.,tal St.ti"r,-u..p".J..;-i";''--'''

"THE RoTHAMSTED l,[o.\_oGRApHs ol AcnrcuLrunal Scrrscr,"
edited b_v Sir E. J. Russell, D.Sc., F.R.S.

" Sorr, Cor,rorrroxs -{xo PrArr GRo$'TH, " by E. J. Russell.
Fifth Edition, 1926. Longmans, Green & Co., 39 pater-
noster Row, London, E.C,4. 18/-.

"Tne l\[rcno-OncANrs]vrs oF THE SorL," by E. J. Russell and
Staff of the Rothamsted Experimental Station, 192j.
Longmans, Green & Co., 39 Paternoster Row, London.
E.C.+. 7l$.

" f [Ar-uRr\c or GrassLar.'p FoR H-\y, " bl Winifred E.
Brenchler, D.Sc. 1924. Longmans, Green & Co., 39
Paternoster Row, London, E.C..1. 12/6.

"A Lrsr or. Berrrsu Apgrors" (including notes on their
recorded distribution and food-plants in Britain, and a
food-plant index), br J. Davidson, D.Sc., F.L.S. 192b.
l,ongmans, Greeo & Co., 39 Paternoster Rou,, London.
E.C.4. 12 i 6.

" Pllsr Nurrrrro\ A]'.'D CRop PRoDUcrroN " (being the Hitchcock
Lectures, 1921, University of California), b1. E. J. Russell,
D.Sc., F.R.S. the Unir.ersity of California Press and the
Universitl Press, Cambridge. 127 6.

" INoRGANTC PLANT PorsoNs .rno Srruulerrs." bv \trIinifred E.
Brenchley, Setond Edition, revised and enlarged, 1927. The
University Press, Cambridge. 10/6.

"A Geseul Terrsoox oF ENToMoLocy," by A. D. Imms, NI.A.,
D.Sc., F.R.S. Second Edition, revised. Ig;10_ llethuen
& Co., Esses Street, Strand, London, \\r.C.2. 36/-.

" Sr,rrrsrrc.rl NIE'n]oDS non Resrexcn \\'onrens." br R. A.
Fisher, ll.A.. Sc.D.. F.R.S. Third Edition. 'Rerised
and Enlarged. 1930. C)liver & Bord, Edinburgh. Ib/-.

"THE Co\rposltlo\ A\D DrsrRtBUTIoN oF THE pnorozoex Faur-l
oF.rHn SorL," b1 H. Sandoo, B.A. 1927. Olir.er & Bo,r-d,
Edinburgh. l5/-.

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-1-111 pp 16

15

The fol1o{'ing are obtainable from the SecretarJ', Rothamsted
Experimental Station, Harpenden, Herts i-
"AGRTCULTURAL INVESTIGATTo\S AT RorHANtsrED, E^-GLAND,

DURr:\..c -r PERToD oF 50 YEARS, " b}' Sir Joseph Henry
Gilbert, M.A., LL.D., F.R.S., etc. 1895. 3/6.

" GLrIDn ro rHE ExpERIlvrEf,_T.{r- Plors, RornelrsrED ExpERt-
IIE\*T1L STATToN, HenpoxnBu. " 19lil. -fohn tr{urrav,
50 Albemarle Street, 1\'. I /-.

" GUIDE To rHE ExpERIvtENT.\L FTELDS "-Rothamsted.
1930.

" Guror r.on vlsrroRs To rHE FARII -{.-D L-c.BoRAToRy. "
\\-oburn. 1929. 6d.

" CATALoGUE oF JouRN.{LS -{r-D PERIoDTcALS r:\.- THE RorH-{M-
srED LTBRARY." 1921. 216-

"A DEScRIprrvE C-\T-lLocuE oF PRINTED Boons ol Acnr-
CULTURE FRo&r 117I To 1840. CoNTATNED lN THE
Rorqausrep LIBR-1Rv " (including biographical notices
of the authors and sho.t descriptions of the important
books). 1925. 331 pp. 22 illustrations. Cloth cover,
12l-; pape':. cover, l0/-. Packing and postage extra:-
British Isles, 9d.; Or-erseas Donrinions and other
Countries, I /3.

Tne Rotsllrs,ro ExpuRruEf,_TAL Srerrot Rsronts :-

1908-191-1 (anntral). 1/- each.

r915-I917 (triennial). 2/6.

1918-1920 (triennial). 2 /6.
1921-1922 (biennial). 216.

1923-1924 (biennial). 216.

1925-1926 (biennial). 2,6.
1927-1928 (biennial). 216.

Foreign postage extra.

"REcoRDS o!- THE RoTHATISTED STAFF, HAReENDEN," con-
taining personal notes and accounts of events at
Rothamsted, and of past members of the staff. Published
annually in June. No. 1, June, 1929- No. 2, June, 1930.
2i- each. Post Free. Subscription for first five issues,
i ti. palable in advance.

For use in Farrn lnstitutas
Sruoe^-r's Boox ox Sorr,s AND NIANUREs," by E. J. Russell.
1921. The University Press, Cambridge. 8/-.
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For use in Schools

"LEsso\s oN SorL," b) E. J. Russe11. I!126.
Press, Cambridge. 3/-.

The Universitv

Far General Reailers

"THE FERrrLrry oF rHE SorL,,' by E- J. Russel. 1913. The
University Press, Cambridge. 4/-.

"THe PossrsrLrrrES oF BRrrrsH AcRtCULTURE.', bv Sir Henrv
Rew, K.C.B., and Sir E. J. Russell, D.Sc., F:.R.S. t92B'-
8d. Obtainable from the Secretary, Rothamsted Experimental
Station, Harpenden, Herts.

" PERSoNAL REMTNIscENcEs oF RoTHAMSTED ExpetruBltar
Srarror," 1872-1922, by E. Grey, formerlv Superintendent of
the Experimental Fields. b/-. Obtainable from the Secretarv-
Rothamsted Experimental Station. Harpenden, Herts,

Other Baohs by Members of the Staff

" Evo!-urroN, HERED|TV aNo Venrerror,r,.' bv D. W. Cutler. M.A._F.L.S., F.Z.S. 192b. Christophers, 22 Berners Streetj
London, W. l. 4/6.

"THE GENETICAL THEoRy oF NeruneL SelecttoN." bv R_ A-
Fisher, Sc.D., F.R.S. 19J0, Clarendon fress, Oxfor'd. tZ7O.

Mezzotint Engravings

Mezzotint Engravings of Portraits of tlte Founders of tle Station-
Sir J. B. [,arves (H. Herkomer) and Sir L H. Gilbert tF- O]
SalisbLrry), by Jutia Clutterbuc(, e.R.p-
Signed Engraver's Proofs on India paper, E4 4s. each.

Ordinary I-ettered Proofs on hand-made papet, g2 2s. ezch.
To be obtained from tie Secretary, Rothamsted Experimental

Station, Harpenden, Herts.
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INTRODUCTION

The Rothamsted Experimental Station was founded in 1843
by the late Sir J. B. Larves, with whom was associated Sir J. H.
Gilbert for a period of nearly 60 years. Lawes died in 1900 and
Gilbert in l90t; they were succeeded by Sir A. D. Hall from 1902
to 1912, rvhen the present Director, Sir E. J. Russell, r'as
appointed.

For manl years the work was maintained entirely at tie
expense of Sir J. B. I-awes, at first by direct pa) ment, and from
1899 onwards out of an annual income ol 92,400 arising from the
endowment fund of 3100,000 given by him to the Lawes Agricul-
tural Trust. In 1904, the Society for Extending the Rothamsted
Experiments was instituted for the purpose of providing funds
for expansion. In 1906, Mr. J. F. Mason built the Bacteriological
Laboratory; in 1907, the Goldsmiths' Company generously pro-
vided a further endoument of J10,000' the income of which-
since augmented by the Company-is to be deloted to the in(esti-
gation of the soil, In 1911, the Development Commissioners made
their first grant to the Station. Since then, Government grants
have been made annually and, for the year 1929-30, the Ministry
of Agriculture has made a grant oMI ,tOO tot the vork of the
Station. I-ord Iveagh has generously borne the cost of a chemist
and a special assistant for field experiments for studying farmyard
manure, both natural and artificial ; rvhile other donors have, from
time to time, generously provided funds for special apParatus and
equipment. Imperial Chemical Industries, Ltd., and the Fertiliser
Minufacturers' Associatiolt, jointly defray the cost of a Guide
Demonstrator for the field plots and, io addition, provide consider-
able funds for the extension of the rvork; the United Potash
Company, Fertilizer Sales, Ltd., Beet Sugar Factories (Anglo-
Dutch Group) and other firms, also gi1'e substantial assistance.
The Empire I\Iarketing Board, the Royal Agricultural Societ)-, the
Institute of Brewing and the Department of Scientific and Indus-
trial Research make grants for specific Purposes. The result is
that the Station is able to deal v/ith problems affecting modern
farming in a far more complete manner than Nould othenvise be
possible.

The laboratories have been entirell' rebuilt in recent )'ears.

The main block was opened in 1919, and is devoted to the
study of soil and plant nutrition problems; another block rras
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erected in l92l for plant pathology at a cost of €21,135 provided
by the IVlinistrl of Agriculture out of the Development Fund, and
the house adjoining the laboratories on the North side, the Red
Gables, has been converted into an Administration Building to
hold part of the Records and Statistical Department, Staff Common
Room and Conference Room.

Perhaps even more important has been the reorganisation of
the work of the Station so as to keep it in touch with modern
conditions of agriculture on the one side and of science on the
other. This was completed in the laboratories in 1922, on the
Farm in 192{, and on the field plots in 1926, rvhen the field
laboratory *'as erected and the new methods of field experiment
rvere adopted. In I926, the International Education Board,
Rockefeller Foundation, generously gal'e a grant of J2,000 for
the extension of the glass-houses on condition that another 31,000
shoutd be obtained; this was done with the help of the Ministry of
Agriculture and of the Society for Extending the Rothamsted
Experiments. In 1928, the Empire Marketing Board made a grant
of 31,835 for the erection of special insect-proof houses, and an
annual grant of about J2,200 for the study of virus diseases. The
equipment of the Station is norv exceptionilly good.

The Library is steadily growing, and now contains some
22,000 volumes dealing with agriculture and cog.nate subiects.
The catalogue of the old printed books on agriculture has been
published, and ever.v effort is made to obtain any that we do not
possess. A collection is also being made of prints of farm alimals,
of old letters on agriculture, and farm account books. Many of
these lie in farmhouses, unused and inaccessible, not in themselves
valuable, but often of great help to students of agricultural history
and economics when brought together as we are doing. Gifts of
books and documents to the Library will be greatly appreciated.

The extension of the experiments to various outside centres
in Great Britain, begun in 1921, has proved so ad\.antageous that
it has been developed, thanks to the grants of the Royal Agricul-
tural Societ) and the co-op€ration of the Institute oI Brewiog.
Not only is useful information spread among farmers, but the
Station itself gains considerably bv this closer association with
practical men. As part of this extension, the Station, in 1926,
with the consent of His Grace the Duke of Bedford, took over
from Dr. J. A. Voelcker the lease of the Woburn Experimeotal
Farm, so that this now becomes a part of the Rothamsted organisa-
tion, allo\ ing us to make experiments simultaneously on a light
and on a heavy soil: a very advantageous arraogement. Through
the generosity of His Grace, certain necessarv changes have been
made in the farm equipment, and the grass 6elds have been
grouped and rvatered for intensive graziog. The Agricultural
Engineers' Association also rendered assistance. Dr- Harold H.
Mann, formerly Director of Agriculture, Bombay Presidency,
lndia, and Agricultural Adviser to H.E.H. the Nizam's Govern-
ment, Hyderabad, India, has been appointed Assistant Director,
rvith I\Ir. T. W. Barnes as Chemist, and the laboratories, pot-
culture station and meteorological station have been re-equipped
and reorganised. A Irant from the Royal Agricultural Society of
England has enabled us to appoint an additio.al computer in the
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Statistical Department to prepare the material for a fult summary
and discussion of the results of the last fifty years of experiments
there-

The actir.ities of Rothamsted, horvever, are not confined to
the British Isles, but are gradually spreading out to the Empire
and other countries abroad. The International Education Board
sends workers from all parts of the world to study in these labora-
tories. The Empire Cotton Growing Corporation has, since 1923,
made a grant of J1,000 per annum for the development of investi-
Sations io Soi[ Phvsics, while the Empire Marketing Board has
recenlly invited the co-operation of the Station in soir.ing certain
agricultural problems of great importance to the Empire,

At the invitation of the proper authorities, the Director and
other members of the staff have already visited the Sudan, Pales-
tine, Australia, New Zealand, South Africa and Canada 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 methods with experts there, and generally to
improve the equipment of the Institution and widen the knowledge
and experience of the staff.

trIore aod more workers are coming 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 Government or other Agricultural Departments:
men who will become leaders in the agricultural communities of
their respective countries. To our great regret, lack of accommo-
dation has compelled us to refuse some $/ho wished to come. This
is highl-,-' unfortunate.

The most important of all these Empire developments has
recentl)' been inaugurated. At the Imperial Agricultural Conference
of 1927 it rvas decided to set up in this country a series of Bureaux
to act as central clearing houses of information aod to promote
interchange of ideas and methods between the agricultural experts
of the different parts of the Empire. The Soil Bureau is located at
Rothamsted and began operations on May lst, 1929. Dr. A. F.
Joseph, late Chemist to the Sudan Govemment, has been appointed
Deputy Director; Mr. A. J, L. I-arvrence, Scientific Assistant; and
Miss H. Scherbatoff. Traoslator.

In view of the great exparsion of the rvork ifl the last ten
rears, the Committee has deemed it advisable to acquire the site
adjoining the laboratory on the South side in readiness for the
tims $'hsn further accommodation will be necessarv.
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REPORT FOR THE YEAR 1929.

The purpose of the Rothamsted work is to discover the
principles underlying the facts of agriculture and to put the know-
iedge thus gained into a form in which it can be used by teachers,
experts and farmers for the upraising of country tife and the
improvement of the standard of farming. This purpose has
remained unchanged during the 87 years of life of the Station, a
steadfastness which experience has amply justified. A programme
drawn up solely to suit a particular set of economic conditions
becomes obsolete t'hen the conditions change and the results may
then be of little use ; but accurate information properly gained and
tested always has value, and with this at his disposal the farmer is
better able to adapt himself to nerv circumstances.

The Rothamsted investigations are concerned mainly with
crop production; the]' include soil management, the use of
feriilisers, plant diseases and the value of the resulting crop. This
last is the most difficult because of its indefiniteness: chemistry is
not yet sumcientl)' advanced to allorv of a rigid description of a
crop, and in consequence the help of the expert user of the crop is
obtained. Thus the rvork on wheat is done in consultation with the
Research Association of British Flour Nlillers' that on barley rvith
the Institute of Brewing, on potatoes with Messrs. Lyons; in each
instance the crop is under close investigation from the time of
sowing right up to its conversion into the frnal form of bread, beer,
boiled, mashed or fried potatoes.

The programme being so rvide has necessarilv a considerable
element of permanence. It is not sumcient to know hol! to get
good results on our own farm: we have to discover tr-rhy some
methods are good and some are not, for onl)' in this form is the
information really useful to farmers r,r,orking under other conditions
of soil and climate. The safest and in the end the quickest method
is to plan the inyestigation so as to give information about the
underlying facts and principles.

It is for the agriculturist to extract from the information thus
obtained whatever is likely to bear on the agricultural problems of
the da1'. The agricultural situation changes somewhat rapidly, but
in essentials it still remains as it was when the Report for 1927-8
was lvritten. Prices of produce are low and costs of production
high: norvhere is farming really prosperous. Science and
engineering have done their work so v/e1l that the food-producing
power of the rvorld exceeds the present demand, and there is no
sign in the market of an1'- of the shortages vhich have frorn time to
time been predicted. Lorl temperature research is leading to
improlemeots io refrigerator transport so that produce can be
traflsported for thousands of miles and kept for mooths, and then
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ofiered to the British housewife in such a way that she can hardly
distinguish it from the fresh produce of a British farm. From all
over the Empire and from great parts of Europe, the United States
and South America, gro['ers are pouring their produce on to the
British market-almost the only one open to them outside their
o\n countr)'-and thel'aim at pouring out still more. Neither they
nor the British consumer get much out of it and the British farmer
definitely loses: on the other hand the organisations that handle
the produce are few in number but verl' efficient and prosperous:
and they are favoured by the circumstance that the average
publicist treats the problem as one of inviolable sentiment and not
as a business proposition. In consequence, the British farmer finds
himself in the difficult and trl ing position that bountiful 1'ears like
1928 and 1929 have invoh,ed him in heavy financial losses. Potatoes
that cost €3 or more per ton to g rorv are rotting in clamps because
there are no buyers elen at Bl per ton, the street harvker of the
old days having almost disappeared. Wheat and barley are
unsaleable at any remuirerative price, and both are being fed on
the farm- The situation of the arable farmers is more difficult than
that of the grass men, aod in consequence there is a marked
tendency to get awa]'from arable farming and take up grass land.

Certain branches of farming are, ho*'ever, in a better position
than the rest: milk production, poultry, fresh meat (lamb, pig
meat and beef) and sugar beet. All these are " sheltered " indus-
tries, to borrow an industrial phrase: and two of them, milk and
sugar beet, haYe the further advantage that they are g rolvn on
contract: tlle farmer knos's before he begins operations what price
he will be paid and he can not onl-,- frame his plans accordingly,
and take full advantage of the results of experiment stations, but
he is saved the time and $'orr)'that s'ould other*'ise be spent on
marketing- There seems little doubt that an extension of the
contract system u'ould be of great value in setting farming up
again. Co.tract prices have meaning onll in relation to agricul-
tural wages, and the trvo rvould need to be fixed together. Further,
any particular price rvould be profitable on some but not on other
land; thus at a basic rvage of 32/- per s'eek there could be consi-
derable production at the follorving contract prices, yet some
farmers would not succeed while others would be doing rvell:-

Mitk
B.ric \15{e, iIl/- per w.ek

l/2 (Summer) ; l/6 (Winter) per gallon
50/- per quarter
401- ,,
50/- per ton
E5

Higher contract prices would justify higher wages, as also
rvould reductions in cost of production and of marketing.

The agricultural t'onditions of Great Britain differ from those
of various other countries in that the)' do not, and for years past
hare not, stimulated the British farmer to increase his yields per
acre. During the writer's visits overseas the question almost
alrvays asked by farmers is, "Can vou tell us how to get more
produce out of our land?" But it is rarely asked here. The desire
to create wealth in the countryside, which rvas a potent factor in
the life of the lgth century, seems less operative now. " I can't

Sugar Beet
Potatoes

\Arheat
Barley
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profitably sell what I grorv now, so what is the use of growing
more?" is the usual comment. The movement for increased vieltt-s
ove-rseas is well illustrated by the following average yields pei acre
of fodder crops :-

Average
during

MaDgolds, toDsperacre Srvedes and tumips, tons per acre

EnglaDd Denmaik England Denmark
S*'edes Tumips

1889 la93
t899-t903
1909-1 913
1923 1927

17..r8
19.54
19.00
19.36

t7 .41
r6.56
20.46
21.58

13.29
I1.83
12.77
12.84

17_79 l5 2t
t?.12 14.4s
18.75 16.00
20.66 17.t2

Instead of seeking information about iocreased yields, farmers
usually ask ho*' to reduce costs of productioo. The most important
problems now in agricultural production are those associated s.ith
grass land, u'inter fodder crops and highlv priced crops such as
su8'ar beet, potato€s and malting barle-v. To these problems, there-
fore, considerable attention is now being paid at Rothamsted.

CH.AN(;E IN THE SYSTEI\I OF IIIANAGENIENT OF THE
ROTHAITSTED FARI\{.

Considerable change has recentlt b€en made in the manage-
ment of the farm as distinct from the experimental plots. lvhen
it was taken over in l9l1 it rvas used to grow cereals, roots and
hay for sale to cow-keepers, from rvhom dung rvas purchased in
exchange- The system suited us very well, it \ras neither costlr
nor laborious to run, and it gale for experiment a considerable arei
of land io sufficientlv low condition for testing the value of
fertilisers, It was therefore continued with some m;dification until
1920. Then came the great fall in prices and it became impossiblv
expensive. A new s)'stem was therefore started s'hich has noi!
been completely installed, Much of the land has been laid do\r.n to
grass: a grass flock of 150 half-bred eu,es (Cher.iot ewe by Border
I-eicestet ram) is kept and crossed with Sufiolk and Himpshire
rams: the lambs mainll miss the early market and are therefore
kept on to be finished oo sheep-feed grown on the arable land. In
addition, 20 Wessex Saddleback sows are kept and mated with a
pure Wessex or a Large White boar: thet li\.e mainly on the
grass, but are brought in for a few weeks before and after farrow-
ing. The pigsare sold for London pork when about 4* to 6 months
old and weighing about 110 to l30lb. alive, or 80 to loolb. dead.
Young cattle are bought in late winter to consume whate\.er food
the sheep and pigs will not require, and thel' are sold in spring as
forward stores, or in early sunlmer as fat cattle, according as 6est
suits prices and food supplies. The ordinarl- arable land is run on
a 6ve course rotation, iich break consisting of l2 acres: fodder
crops : barley : seeds : lvheat : winter oats ; experiments are distri-
buted over them as occasion requires. A new experimental 6eld of
24 acres (I-ong Hoos) has been divided into 6 parts, 5 cropped on
a rotation including wheat, barler, oats, seeds and forage crops,
while the sixth forms an experimental six course ro[ation of
potatoes, wheat. sugar beet, barley, seeds, oats: these areas are

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-1-111 pp 24

devoted entirely to experiment: another experimental rotation of
3 acres has been started in Hoos Field.

The division of the land is therefore as follows:-
Prior ro l92l

Aneere. Classical experiments+... .. i"rT
New permanent experiments ... -Other experiments and non-

experimental ... 182i
Gness ... ... 27l-
Roads, buildings, small enclosures ... 27L

. 421.

... 27

... 60

... 123

... 27+

Total 280 280

' Including 7 acres grass.

LAYING DO\\TN OF LAND TO GRASS.

With the laying down of land to grass there came an oPpor-
tunity of rvatching the behaviour of the Plants sown. Several
mixtures were used, including pereonial and italian rye-8 rasses,
cocksfoot, timothy, rough-stalked meadorv-grass and the clovers.
Botanical surveys were made after the plants were established and
again at the end of the drought. The figures at tie end of the first
year are given in Table I. The most striking results are:-

(l) 30 per cent. of the land is still bare in spite of generous
seeding and manuring.

(2) the rye-grasses have increased considerabll',
(3) the clovers, especially wild rvhite clover, have increased

considerably.
(4) cocksfoot, timothy and meadow fescue have become

established, but cover decidedly less ground than corre-
sponds rvith the seed sown.

(5) meadow foxtail and rough-stalked meadorv-grass have
failed to become established-

An investigation has been commenced by Messrs. A. R.
Clapham and F. J- Richards on competition between various
species of grass and clover. Careful growth measurements \t'ere
taken of some of the common Brasres grown singly and io pairs.
Species of large growth habit lower the tillering and growth rate
of species of smaller growth habit; thus italian rye-grass behaved
as an "aggressor" to perennial rye-grass, cocksfoot, timotby
and rough-stalked meadow-grass. .{lthough it pretented these
others from making their full growth, it did not b), itself make its
full growth. lndeed, larger weights per plant rvere obtained rvhen
it was grou,n in admixture with perennial rye-grass and spcially
rvith rough-stalked meadow-grass.

THE IIANURING OF GRASS LAND.
(ll Gtazing Land,. ^fhe difficulties of a grazir.g experiment

rvere described in the last Report: as no satisfactory way round
has yet been discovered we propose keeping tllis method for
demonstration purposes only, restricting its use to cases where the
differences are large. In 1929 the effect of phosphatic manure was
studied by mowing the grass repeatedly during the season and
finding the weight and composition of the cuttings. As in previous
experiments, high solubility proved to b€ of great importance:
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superphosphate gave the best results, follorved by high soluble basic
ilie:' low' soluble slag was less effective and mineral phosphate

stilT less: indeed in noie of our experiments has mineral phosphate
proved efiective. The results are as follows:-

i$;"H: [:"##fl:-i;T Pbo6phoricoritr'rPlo')

Superphosphate. .

High soluble slag
Low soluble slag
G.Isa phosphate

l.l5
0.98
0.96
0.93
0.89

32.7
13.6

-rm
t00
84
80
76
74

100
62
22

a

90
53
l8
1

The figures for yield are to be taken only as showing the ord€r
and not thi precise amounts. The figures for phosp-horus uptake
have more significance: they show that in comparison with the

ohosphate of low solubility, the high soluble fertilisers not onlr'
!at"'-o.e herbage, but more nutritious herbage' containing per
ion more of the phosPhate essential to the animal. This experiment
is being repeated on a more extensive scale in 1930.

(21 Hav ltnd. The slag experiments were continued in
Somi..et on old hay tand and in Norfolk on new hay land: both
are in their fourth year after the dressing and the effect is beginning
to wear ofr,

The yields have been in cwt. of hay per acre :-

Somers.t (Old Gras.s)

Average 3 years, 1926-28..
r929

Norlolk (New Grass)

AveEge 3 yea6, 192&28. .
1929

Betic Slac.

L* Solubre. I Mcdiu6. Ilish Solubr..

26.0
23.5

20.9
20.0

26.5
r0.9

29.8
12.6

367
13.9

SOLUBILITY AND EFFECTIVENESS OF BASIC SLAG-

The erperiments described above form part of an extended
series carried out b-!-' the Rothamsted stafi during the past eight
years, largely under the agis of the Ministry of Agriculture Basic
Slag Committee, to discover the agricultural values of the difrerent
kinds of slag on the market.

There are three types of slag in common use:-
Typ.3.Typ. l. I TyF 2.

Per cetrt. PhoE)horic oxide .. .. 16to l8 8tol7
EquivaleDt to tricalcic phosphate . ' 35 to 39 17.5 to 37

Per ceot. of total pbosPhoric oxide
soluble irr 2% citric aci? . - . . 80 or more 80 or more

Process oI production -. .. Be.asemer 
HOPen

8tol5
17.5 to 33

40 or leas

Open Heartl
wittr additioa
of FluoEpar

23.6 249
22.1
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ln this country the Bessemer process of steel manufacture is not
at present used, and Bessemer slags on the British market are
entirely _of. foreign origin. So far is solubility is concerned, the
slags fall into two g.roups only, few if any simples having solu-
bility betrveen 451" aod ?5!".

. In practically all our experiments the high soluble slag has
gii-en the better results and there is no questiori that it is of gieater
value to the farmer. It acts more quickll.and gives larger inEreases
than the low soluble slag. Recent changes in steet irakine have
lended to increase the output ot this highioluble material, rv-hich is
all to the good: and, further, the manifacturers are now DreDared
to offer slag of less than 45o/o sotubility in the old official citrii acid
test-at. lou'er unit price than tley ask for slag of ?5"/o or higher
solubility.

_ - _ \\'hile the low soluble slags are inferior to those of high solu-
brlrt)'- as a source of phosphate, netertieless they have ialue in
ce_rtain }umid conditions; fortunatelv these occur near the works
where the slags are obtainable cheapiy.

A further result of the investigation has been to shorv the
limits of talue of tie old citric acid test rvhich had fallen into
some disrepute. The grading of the slags into two classes is
armost €ntrret-v sattsfactorv, and the analysis is sufficiently easy
and rapid.

_ 
-The method is not, howe\.er, of a high order of accuracr., andit lails to place slags in their proper order"u.ithin each class: a slag

of 90oi solubility mar.be tesi eilective as a fertiliser rh;;,;;;i
75o/o. Occasionally it appears even to ctass a slag wrongly: it puts
into the low soluble group a new type of slag rvhich i. .-uif ro iu.,"
hrgh ag'ncultural \,alue, and which is now bein€. tested bv the
Rothamsted staff. A method has been worked 

""'. ti:lfr- ft 'C
\\'arren.at Rothamsled (extraction ."ith ."air. "H-ia" ..lrii.rirvhich places the slags rvithin each class more in accordance r,r,ith
therr agricultural value; it is. horvever, less con\-enient than the
crtflc acid method and is better suited to an experimental station
than to aD analt sts' laboratory.

LUCERNE.

'- 
The inoculation process developed in the Bacteriological

Department has prored r.er1. successful: in 1929 the issuE of
culture_s to farmers again exceeded the previous records, and
sumced to sow 1,300 acres. The demand rose atlole our Dower trl
supplv, and accordingly some of the leading biochemical fiims rvere
invited to teoder for the taking over of the business. Arransements
rvere finalh made rvith Messrs. Allen & Hanburr.. of Bethnai Green.landon, E.2, to prepare cultures under Rothimsted tests anJ-i"
lupply them to farmers at the rate of 3/- for one acre of land.
These arrangements have been in force for some -onths and are\orking satisfa_ctorily: the demard has been greater than erer.Dr. Thornton has also devised a method for" transmittine. the
cultures ot'er great distances: cultures sent to Western eus_ta"ti"
arrived in good condition and successfully increased yieids ;i
lucerne there.
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The relationship of the nodule organisms to the plant has been

further studied ; Dr. Thornton has shown that they do not normally
enter the plant until the true leaves begin to form: tien there is
extruded from the root a substance rvhich facilitates or even deter-
mines their entry. The Dature of this substance is not yet deter-
mined, but it does not appear to be made in the leaf. When the
organisms are in the root they irrcrease greatly in number, and they
stimulate the plant cells to multiPly, forming the well-known
nodules. Around the colonl of bacteria a netNork of conducting
vessels develops as an offshoot from the main circulating s)'stem of
the plant, and, this close connection being established, the bacteria
take sugar from tle plant, causing an increase in growth. If the
supply of sugar is cut off b1'keeping the plants in the dark, or by
stopping the development of the conducting vessels (rvhich can be
done by withholding the trace of boron needed for this purpose)
the bacteria turn to the root tissue for food and begin to consume
it : they thus change from being beneficial ioto harmful parasites.
If the supply of air is restricted the bacteria fix less nitroSen' but
they do not become parasitic.

POT.{TOES.

The potato exp€riments uere conducted on much the same
general lines as last year. The fields, however, rvere low, as the
result of the very dry Nlarch and April: the plants Nere not able to
start growing till May.

The increases given br-fertilisers l'ere, in cwt. per acre:-*

Average 1925-28 i
Sulphate oI Ammonia

c$rt. per acre

t"lP"l*i 
" I crvt. per acre o

Average Basal crop
6.62 tons per acre.

t In all years except 1925 larmyard maDure was also aPPUed.
I Io 1928, tbe seithts of rertilisers used were as in 1929.

The increases are thus less than usual, nevertheless they cost less
than 32 per ton. Taking the four years 1925-28, the expenditure
in pence on manure per cwt. of additional crop has been:-

1925-28

49 7l
55 75

15
I

Basal crop 4.52

Sulphate of Ammonia ..

Sulpbate oI Potash . .

.. 1

0
2t
39

l3
t2
l6

2l
12

l5

-12 l5
715 l8
2t62t
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The.results show, as before, that neither sulphate of ammonia nor
sulphate of potash acts best by itself: the gain in croo is small andtie cost is high. The best results are dbtained wien both act
tog'ether: these fertilisers are closely linked- Further, ttre loiai
effect is more than the sum of thi separate enects,'Scwt. oi
sulphate of ammonia increased the yield by 20cwt., ana 2 cwi- oi
sulphate of potash.increa-sed it by l5cwt., brt.uh"n it".rtptraie oi
ammonia and sulphate of potash acted together the increa;d yield
rvas 49cwt. p€r acre: 4_cwt. sulphate of aimmonia alone gave iddi_
tional crop at a cost of 2l pence per cwt., and 4cwt. s-ulphate ofpotash alone at a cost of 39 pence per cwt., but the two iogether
gave it at a cost of l5 pence, while 4cs.t, sulphate of ammoni"a andZcwt. sulphate of potash g.ave it a cost of Ii pence per cwt. As a
rule at Rothamsted our best results are obtained bv'a combination
of 3 or 4crvt. sulphate of ammonia uith about ZJ*i. ."f"f,li" "ipotash: this corresponds to a ratio of 3 or 4N , 5 K"O, ; ;;;;;
amount of potash than is usually provided in 

"o-por.,t iertiti.&..
The effects of the fertilisers are modified b1.the season. The

responses in cwt. per acre to sulphate of ammonia in increasing
dressings in presence of sufficienf sulphate of pot..h, .upe;.;;e
dung have been :-

Iu.Eee fe
Yi.ld lols lctdre
D.r rcr., SulD!.k ol

No NltroB.o. A;rodt
cwt.

Futb.r i,. Fulrh.r i^- Ount[v oru,.* 2nd d@ .rea* 3.d de siutDbrt; or Ba5.lsurpD.r..or surphale of A66oda dEssllg,Aohonia in 6hste crt. Dq a.re.

tg25

1926

1927

1928

1929

? .92

7.79

6.90

7.06

5.r8

24 29

16 -5
35 37

(a)
-9 2 cwt.

(b)
38 lcwt.

(o
2 cr[t.

(c)
llc\rt.

(c)
li cwt.

No durrg.
3 super.
4 Sulpbate

of Potash

Dung,do.do.

., .. aad
2 Sulphate
oI Potash

DuDg,
3 super.
2 Sulphate

of Potash

(a)

(b)
(c)

Basal potash wae 6 cwt. sulphate ol potash.
Treble do6€ was 4 c*t. sulpbate of amBonia.
No experimeflt.

. .ExcepJ in 1927 -and 1929, the average response per cwt.
sulphate of ammonia is of tlre order of 20cwi. potaioes, aJusual in
the earlier experimeots, The second cwt. has'in 

"o-" 
ya"aa dor,a

better than the first.

The response to potash has been more variable, but the bad
years were also 1927 and 1929: in 192? the potatoes were planted
late (May 24th) and 1929 was a drr.and sunny season.
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The responses to sulphate of potashx in presence of sulicient
sulphate of ammonia, super. and dung have been :-

Ya. i;;;

1925i6.45 ?5 7 o 2 c*'1. No dun8,3 super,4 Sulphate ofAmmonia
1926 9.53 32 9 t4 I ,,' Dung do do. do.
1927 7.16 14 -8 - 2 ,, do. do. do. do.
f928 8.26 56 -8 I ,, do. do. SsulphateolAmooDia

rrrris.r4 -r 11 - r ,, p,ly?:,?I"?llBifp::J";ltx[1"t.
. Except 1928 lIben there were very lew plots o$ing to frost damage.
t The 5rd. dos€ was 4 cwt. SulPhate of Potasb

The highest yields in each year and the manurings given rvere:

Yi.ld g:rE! by DGt llEulial tr.aro.trt.

1925
1926
t927
r928
1929

10.96
t2.u
7.96

t1.05
6.82

Manuioa (cet. per a.r.): suIE +
4 sulDhate oI Ammonia: 4 SulDbate of Potash
4 Sulihate of Ammonia 4 Suiibate of Potash
4 Sulphate of AmmoEia : 4 Muriate o{ Pobsh
3 Sulphate of Ammonia: I Sulpbate of Potash
3 Sutphate oJ Amlnolria: I Potash Salts

The three potassic fertilisers, sulphate, muriate and potash
manure salts, all gave similar increases in 1929; the difierences
recorded in 1927 did not appear.

The efiect of phosphate has again been clearly marked, and
again it has depended on the other fertilisers gir-en: superPhosPhate
at the rate of 3 crvt. per acre (0,4 cwt. PoOs) gale the following
increases in cwt. per acre:-

1929

Sulphate oI ammonia :

cwt. per acre .. 1.5

Sulphate of potesh r

cwt. per acre . - 107
I Nil.

l0 13

1928

--T-
1.5 I 3

5
26
l8

5 8 ll
3 l3 t7
5 9 l9

0
I
2

Basa] yields toEs pe! acre .. 4.5 to 5.6 .. 6.1 to 9.7

The superphosphate acted best when combined with the most
effective mixtures of sulphate of ammonia and sulphate of potash.
ln these conditions it gar.e its extra field at an expenditure of :-

1929 1t2a
8 ... 6 pence per c*'t. of potatoes obtained.

The efiect of superphosphate, however, depends very much on
the soil. At'W'oburn, no response vas obtained in 1927 or on the
average in 1929 when fields rvere lorv (4 to 5 tons per acre), but
there was a good response in 1928 rvhen the crop grew better: a
yield of 12.25 tons per acre rvas raised b1' 3cu't. of super to
13.4 tons and by gcwt. to 14.7 tons p€r acre, the gains thus being
23cwt. and 50cwt. respectivel)', at aD expenditure of 7 pence and
9+ pence respectively per cwt. of potatoes obtained.
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-^^_The 1929 experiment was on a more elaborate scale than in
1927, and brought out a curious result: the ."[.pf,r"pf,"i"'i"_
c.reased the crop so long as no nitrogen u.as given,'bui it 

"ip.i..ii,oecreased the crop in, presence of nitrogen and potash.' et tleoutsrde centres the effects of superphosfhate har.e varied. aeain
malnty as the result of soil r.ariations. Thire uas a gain at \iis&ch
of 6.6cwt. potatoes per cwt. of superphospt 

"t" 
,iJ 

"" ""*rli"Iwrth 4 cwt. potatoes per cwt. of super. at Rothamsted. but no;ains
at ttangor, Suttotr Bonington or Owmb1.Clifr.
. .The work this year has been extended to include a full exam_rnatlon ol the lntluence of manuring on the cooking and keeoine.
qualities of the crop. 

-Nearly four hindred ."-pr.r.?"i" 
"*",ii""iby Dr. l-ampitt. of Nlessrs. Lyons' laboratoiies, and the verv

extensrve data are being worked up. Certain results are alread,vemergrng: chrpped potatoes lvere not affected in any uniform o'rdehnrte way either in colour, flar.our or eonsistency. but boiha
potat oes Nere improred by potassic fertilisers in 

""foii Uotf,;i""._srde" and "mashed." Nluriate of potash gal.e t}le best results-
sulphate _came ser.ond, and potash manu.e -salt. tf,irJ,-rr ti#.l
tndeed, the tatter was somewhat harmful. For Ila\our the Dotassicfertilisers came out in the same order, but ""t ih;;;"i;i;;
samples were equal to those grorvn without p"uit, 

".Jif,. "ir,"r.were lnlerior.

-_- 
N-umber ol P.lo.nts pe:_acte. The potatoes are planted l5 iochesapaft ro rows rvhrch are ZZ inches apart. The tota[ possible numberof p.lants per acre is 1b,490- Actuilty the ""-b.r.'i;;;-;;' ;;;;io 1929 at Rothamsted were:-

Number found per acre, no arti6cials ... 14,4g0
,, complete artificials.. 14,g70

Average of.alt plots .. .. l4;E9J
_-totat possrble ... ... ... l5.4go

. T.he1e is thus r.qry little variation in nu-be, -'iti "f"o-rnough the nuihbers \r.ere all less than was expected. At WoLlrrn-
the numbers s.ere smaller orving to depredati"',,llipf,.".r"tr -""

SUGAR BEET.
The. sggal beet ex-periments again emphasised the need fornew varretres better suited to English conditions than those nowgrown. Witi no scheme of manriring i, lt p"iriti" 1o ;;;;;"'ir;impressive yield increases giren bt' mangJld. ;;- ;.";,' ;;;teaves respond but the roots do not, and it is not r.et oossible tocontrol the leaves so as to make them send _ore rn1,".i""1 i.,, tiI.9ot. gne ton_of leaf may gi'e from a few h;r;;;;;;il;;_;;

a.oouE J tons.ot root, but rarel).more. and tie factors ditermiriins
rnrs are not rn our control. Certain consistent features stand outlNotting is gained by the targe dressi.g" "ii;;;;;;;"rr;";iarulncrars sometlmes g.iven on the Continent,* ihe fertiliser mustffir; ;"s"; 

-u".i;;""?i)0;il;;i:ilI""5:.,'f,#oo::*S' 
lfi: fifr,,trE

N..
P"O" 3 c*t. supeq)hosphate

320 lb. sulphate of potalh

I cwt. nitrate ot soda143

54

160

60
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in general be complete; potash and nitrogen are closely linked aod
each acts best in the presence of the other. The nitrogen should
go on early. Potash manure salts are more effective than the
sulphate or the muriate, and salt has a special talue additional to
that of potash. But when it comes to detailed recommendations
the position is more difficult, as fertilisers behave difierently
towards differeot varieties.

Thus, in 1929 at Rothamsted, Kuhn on tlre rvhole did better
than Kleinwanzleb€n, but it responded rather difierently to
fertilisers: it did bctter x'ith sulphate of ammonia (along with salt,
super. and muriate of potash) than with nitrate of soda, while
Kllinrvanzleben did better with nitrate of soda than with sulphate
of ammonia. C1'anamide has given more promising results at the
western than at the eastern centre.

The nitrogenous manures tend to depress the sugar content,
but not by much, and so long as the dressings are not too high the
loss is more than offset by the gain in yield. Salt and Potash
manure salts both slightly increase the sugar content. So long as
additional fertiliser increases the yield of roots it does not, in our
experience, have much effect on the sugar content, and our advice
to farmers is to aim at yield and not worry about sugar. When,
ho$ever, too much nitrogen is giren, the excess that does not
increase the yield low'ers the sugar content. Apart from this,
season has more to do rvith sugar content than manuring.

Owing to the high value of the tops as stock food, they have
to be taken into account in assessing tlre value of fertilisers. l crvt.
nitrate of soda or sulphate of ammonia has not infrequently given
us an extra ton of tops which, as food for sheep, would have not
much less value than a ton of turnips and for cattle more value thau
a ton of man8olds.* They must however be kept free from dirt and
should therefore be raked up in heaps before cartinS of roots
begins, so as to avoid damage by the carts.

Our experiments are not yet sufficiently advanced to indicate
definite fertiliser recipes, and in view of the fact that some varieties
respond better than others to manuring, we are always hoping that
new varieties will be discovered that will respond still better and
will therefore pay for more intensive manuring. For the Present
rve suggest as a basis for trial: 10 tons farmyard manure ploughed
under in autumn, l|cwt. sulphate of ammonia or nitrate of
soda, 2{cwt, sup€rphosphate, 2cwt. potash manure salt, and l cwt.
salt per acre applied at or before the time of seeding. It is
almost certain the mixture tvould need modification in difrerent
regions of difierent soil and climatic conditions: for example, rvhere
the soil is known to be rich the whole dressing could be reduced
and the mixture given at the rate of 4 or 5cwt. only per acre instead
of the Tcwt- here suggested.

The efiect of fertilisers on the yield of roots in 1929 is shown
in the follorving summary of the Rothamsted results in tons per

. The Cambridte wotkers put Iive toDs oI tops as equal to eiSht tons
ol mangolds.
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The complete fertiliser gave the best results and its action s,as
improved by a dressing of salt:-

Su8ar 9/o

NO NITROGEN SULPHATE OF
A}IMONIA

NITRATE OF
SODA

No Potash .. .. Klein
Muriate oJ Potash Xlein

6.42
6.83

6.78
6.44

7.11
7.19

7.41
7.31

7.18
7 .34

6.97

No Potash .. .. Kuhn 7.16
Muriate o, Potash Kuhn 7.00

7.90 l

7.o4 I

Sta)

7-ao I 7-&5 I 7.76
7.so I s.s4 | 8.08

odard Error : 0.193

8.58
8.10

No Salt . .
sdt
Standard E ror ..

7.54
0.055

r8.33
18.40
0.02

5.21 1s.58 |0.033 |

It is very easl'to go wrong about the manuring of sugar beet.
Taking atl our experiments together, there have been man)' occa-
sions rvhen manuring did not pay, when indeed it depressed the
sugar content and sometimes even the yield. The numbers of gains
and losses have been :-

NitroseDous +

Potzssic
Potash Manure

Salts
Phosphatic ..

w.i!h! or R@rs wdcht o, roF. su{rr p.. oot" fffijffiST'

-tB.cg$,pggr*l=I i,EE i,5 I il,5ii s'5"
I

26r 6 o.2si oi o, glrgl rlzo
t7 8 I 15 l0 I t0 6 r0 13

9 I 9 l lM 2 ! !,," | 7 'l o 6 .r o .i

120
130
20
80

t Up to 3 c\It. per acte but oot more.

L'lsing reasonabl, good fertiliser mixtures the gains per cwt.
of fertiliser have been :-

I Srrrph.te of
lAlMdia d Nik r.l! ol soda-

Roots, c$t. . -
Tops, cl*.t. ..
Suga.r, per cent.
Cash IEcrease

.. 6-1 39 3-5

.. 12-17 Nit. 4-10

.. -0.15 + 0.10 + 0.05

.. 7 l- to raF l0/-tor8/- aF1.o,4l-

2

Nil.
Nil.

These figures show the need for improving our tarieties and
methods.

The care of the plant is more important than the manuring:
proper seeding on a good seed-bed and proper care at singling are
absolutely essential. There should not be much loss of plant; in
1929 we obtained about 85-90o/o of rvhat rvas expected from the
setting out, though in 1928 we had obtained only 70/.. The
figures are:-
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Spacin8 as set out

Rothamsted. Wobun.
1928 1929 1029 r lg29 II

24-inch rows. 22-inch rows.. 22-inch rows. 22-inch rcw$
to-in.h f-inch 8 ghch 8-g-inch

singlina. singling. singting. singlioS.

No. of plants
exPected

No. harvested
26,000
t7,715

36,000
30,350

35,000
31,800

35,000
32,7U)

Plants obtaia€d as
p€rcentage oI Nhat
was exPectd 68'" 83:; 889; 94..,.

Yield tons Der acre'^;".i'".?;-' ...: s 15 ? 4s 807
Averase weisht oer

'o"'t trU.t" ' 
. . 1.16 0.55 0.57,ll

8.23

0.56

MANGOLDS.
'l'he Barnfield mangold experiments brins out clearly the

harmful effects of failuie to balance nitrogenous manure with
potash. So long as the complete fertiliser is given the plant grows
well and responds to heavy dressings of manure; rvhen potash is
omitted, horvever, the leaves )ose effciency, they make much less
root and teDd to become diseased, and the whole plant is weakened
so that the mortality is considerable. The plants are grown in rows
261 inches apart: there are on the completely manured plots 

-some
30JOO to 34,000 per acre. But where high nitrogen manuring is not
balanced by potash the number of plants is much less and the roots
are smaller.

This is shos n in the follorving table :-
B a / nlie ld M dngold s, 1924-29.

No. o, plants and yield per acrc Boors and Ledvs.

H..vy NltroeFnou llanunng *ith
Potast

(Plot a A.C.)

H€asy Nitrogroors Maouiog riihout
P.Bh

{Plot s A.C.)

Nc. or R@ts I lxrc
PLars Yi.ld Fracrc Yield pda@

R@ts Laves
Yieldp€ra.re Yieldp.racrc

toDs to.s

192,1 ..
1925 ..
1926 ..
t92?. ..
1928 ..
1929 ..

3328
3201
3035
u23
2974
3075

34.16
22.43
25.7i
13.42

20.67

5.62
6.05
4.t2
3.89
5.01
3.94

2573
2356
r 996
3263

1741

15.8r I

q99 
i

4.83
4.51

3.59
2.83
2.09

8.29
12.79
9.55
4.7 t

' Swedes-

BARLEY.
In 1929 comparisons \\'ere made bet\\'een sulphate of ammonia,

muriate of ammonia, cyanamide and nitrate of soda. Of these,
nitrate of soda gave the largest increase, possibly as the result of
the dry conditions; the others, howerer, came out practically alike.
One cwt. of sulphate of ammonia gave its usual return o[ 6 bushels
of barle.n-', a second cs't. gave an additional 4 bushels. It has been
our usual experience that cy-anamide does as well as sulphate of
ammonia. This -'-ear, in common with muriate of ammonia' it
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was, if anything, rather better, At \^'oburn also, muriate of
ammonia was superior to sulphate of ammonia. For nitrate of
soda the increased yields were ll bushels oI barley for the first
crvt. and an additional 4 bushels for the second.

The figures are :-
Baihy, yi.A oI grain, d,t. Ucr acre.

!io cmn 
""n",.r' 

n1,.,"", f -a;rde {oboDir Sod.

Sitrtle
Double

23.r
25.2

23.6
26.3

256
26.2

.,.5
2.7 it.6 2 2

Itrcrease over no Niirogeo :

lst dose .. 30
Additiotral for 2od dose . . 2.1

I

_ At- Rothamsted in 1929 potassic manures slightty depressed
the yield of barley, as had also happened in 1924: the ehect is most
clearly seen with the double dressing of nitrogen; the figures were
obtained by the sampling rnethod and represdnt, in crvti per acre:

w'rH r)ot Br.E \r'rRo(,,,r r" 
"n..rn,,f,* 

t'"L**,. 
r. r*-nll"* t)l***,.

No Potash . . .. 27.8 21.4 27.6 2i.9
Potash 25.7 25.8 26.1 26.0
Stawlord Etror .. .57 -6:]
lVl l_H SlI..GLE NITROGEIi
No Potash ... -..
Potash
Slantlard, Enor
lVITH \O T..II'ROGE\
No Potash ... ...
Potash
Standard Ertor

24.0 23.3
23.0 23.6

.70

21.7 23.4
23.6 24.6

.78

r9.5 2t.5 lg.t 21.62t.5 20.1 21.6 20.4
1.40 t.57

On the light soil at lvoburn, sulphate of potash markedly in-
creased the vield where there was no nitrogenous fertitiser,- and
somervhat increased it where muriate of ammonia was given, but
not where sulphate of ammonia r+as used I superphosphale had no
effect however.

- On another light soil, the Lincotn Heath at Wellingore, super-
phosphate increased the yield of grain and ot strarv-so iong as
nitrogen was applied. In absence of added nitrogen, it depre"ssed
the yield.

Yield oI barlq,, light loan on Oolitie Lirrrestorre, tye i gore.
G/a;n, cut. iel a.cre.

I No xitroeeo.
No Pbcpbate. I Pho6phate.

l

Ititrosen.
N"Phosphire, Phcnhrt.,

No Potash
Potash ..

No Potash
Potash ..

r8.8
20.7

16.3
I S.l

Stardard Error : 0.89 c*-t.
Strau in cut. ?er acre.

19.5 224
20.6 25.1

t7.9 J 20.8t9.7 | 94.1

18.0
I7.0

16.4
l4.s

Standard Error : 0.59 cwt.

A
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The barley at Woburn was attacked by a common fungus
disease, Ftsorium culntorurn, rvhich did, as usual, a certain amount
of damage. Dr. Mann devised a system of marks to denote the
severity of the attack alld obtair,ed the following results:-

.?'4*i \o PhGphrre. suFrpho6ph.t -

Potash thus reduced the attack of the disease ; phosphate aod
nitrogen did not. This is a usual property of potassic fertilisers.

Effect ol Chloid.es. Pot experiments showed that chlorides
delayed the rate of ripening of the straw, giving a lower percentage
of dry matter than was obtained with sulphates. When the ears
were'ripe for cutting, the stra\ir' of the Plants manured with
chlorides contained 40.9 to 44-5 per cent. of dry matter, while those
manured with sulphates contained 54.3 to 57 per cent. The total
rveight of straw, however, was substantially the same with both
groups of fertilisers.

The Qttolill, ol the Ra ey. The valuers put the barleys in the
following order of merit :-

r. 4Bl- to 44f - per quorter. 
X;:::".Jj 

ammonia both dress-

ll. 4l l- to 421- pet qxartel. Nitrate of soda, sulphate of
ammonia and cyanamide in the
double dressing.

Severity oI attack

III. 35,'- ?er q arter. Nitrate of soda, sulphate o[
ammonia and cyanamide in the
siogle dressing. No nitrogen.

The nitrogeoous manures this season increased the production
of carbohydrates sufhcientlv to maintain the balance with the
nitrogen taken up. In consequence, the percentage of nitrogen in
the grain rvas hardly affected : the results were :-

Nilrog.n Per cent. in Ba ey G"air.

Nltroae!
Sulplate ol Cyatr- {Eiateot Nitrt of UBAEmonia aDide A@oaia Sodi

Single Drcssiog

Double Dlessing

1.4s6 1.480
1.461

1.477 r.470

1.469 t.470

1.485 1.532 r.498

It is slowll'becoming possible to form a mental Picture of the
relationship between gror,th and quality in barley. The total
nitrogen in the plant depends on the amount of nitrate in the soil at
the tlme of sowing and during the following few weeks: the
greater the amount in the soil the Breater the uptake by tie plant.
The different varieties of barley compared by Dr. BishoP took uP
much the same amount of nitrogen, but they produced difierent
amounts of carbohydrate: those tiat produce most give the highest
fields and contaio the lowest per cent. of nitrogen, ?^nd oice !e6a.
For anl given variety, horveter, the total carbohl'drate itl the plant
is not constant, but depends on the other soil conditions, the supply
of potash and phosphate, and the length of the vegetative period.
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Soon alter tie grain begins to form, tlre carbohydrates and the
nitrogen compounds move into it together, and the proportions in
which they go remain almost constant tiroughout the whole
process of grain formation. Not quite constant, however, for
drought seems to check the flow of carbohydrate more than that of
nitrogen, and therefore to raise tlle percentage of nitrogen in the
grarn.

For the maltster one of the most important properties of barley
is the amount of extract obtainable from the malt. Hitherto, this
has been determined by a laborious malting test. Dr. Bishop has
shown that it is simply related to the moisture content, the per-
centage of nitrogen and the 1,000 corn weight of the barley grain:
he has constructed a slide rule bv means of which the chemist
knowing these three easill' ;";;i";;;;;1;;;;;;;; Jil;
once the number of pounds of extract obtainable from a hundred-
rveight of barlev.

A study of the nitrogen compounds during malting has shown
that hordein and glutelio both break down rapidly from the third to
the sixth day on the floor to give salt-soluble compounds, chiefly
non-protein nitrogen. After this there is an approximate balance
due to a resynthesis in the embryo equal in amount to the break-
down in the endosperm. No marked changes take place as a result
of the subsequent kilning process, nor are the proportions much
altered b-r' r ariatior, s (\rithih limits) in the amount of moisture
supplied to the germinating grain, or in the time of flooring.

Calcium Cyananide. Reference to the detailed tables shows
that calcium cyanamide has given as good results as sulphate of
ammonia for barley, and distinctly good results for sugar beet at
the western centre. Both these crops require lime. On the other
haod, in our earlier experiments it did not gile as good results for
potatoes, a crop rvhich do€s not in general benefit br lime. We are
follorving up this distiactioo and it may help in deciding the condi-
tions in uhich the expert could advise the use of cranimide. On
the Continent farmeri are sometimes advised to apply cyanamide
a ferv da-r s after the sorving of the seed whereter it ii impossible to
adopt the ber ter plan of applying it ser eral days before the sowing.
\\'e found no advantage in this course: no harm rvas done when
I or 2 cwt. was sown rvith the seed, though 4 cwt. proved distinctly
injurious.

WINTER WHEAT.
The experiments urith wheat rvere somewhat rveakened by the

circumstance that some of the plants died during winter ana the
survivors rvere too irregularly distributed to form good experi-
mental material. This winter mortalitl, probablv explains the
higher standard errors per plot as compared with those obtained in
experiments on spriog sown cereals (pages 46-?).

The results agreed rvith those of I 92? in that the e5rly 616551n"
of sulphate o[ ammonia was better than the late: ther. thus differeE
from the results of lg26 and 1928. Muriate of ammonia, however,
gave better results late than earl)', again in accordance rvith 1g2?
and in opposition to 1926 and 1928.

In each I'ear Square-Head's X{aster has the highest oitrogen
content, Yeoman II. follows closely: then come Million III. and
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Ssedish Iron- In neither ycar did the nitrogenous dressing appre-
ciabl) affect the percentage of nitrogen in the grain: though the
muriate appeared to give a lower percentage than the sulphate in
Square-Head's \Iaster, as it usually does in barley. Nor did time
of application have any eflect. The results are shown in Table II.

Tabl. II- Perce ag. of Nitrogen in dry narkr of uh.at gain.
Rotharnsred lg28 c/o?.

Squa.e'Head's Master. Ycoman IL
Early .trd Edly.ld

E tv Ilr. lite E.dv Lar. kt
DIBirig Dr6ios Dr6ioe Dcisioa ' DrtatDg DBdog

Sulphate o{
Ammonia

Muriate o{
AmmoD.ia

No NitroSetr

.. 2.00

.. i 1.96

2.01

l 97
2.O2

1.99

2.0t

2.00

1.99

1.99 2.01

2.00 r 2.05
r.98

Sulphate of

lluriate oI

No Nitrogen

l'Iillion III.

l.&t l 85 t.8l

S\r'edish lton.

r.77 1.76 1.89

r.77 1.85 r.84
1.80

t.7s 1.84 1.95
1.83

\ote that tbe ligures Siven on page 32 oI the ly28 RePort are for graitr
cont:rining l5:o moisture and not for dry 8rain, as there stated.

1929 CroP.

I Square-Head's Ma-ster.
E'rtY 'dErlv Lrt. I2t.

Dr.<idE. Dr6sitrg.' DrcssDs.

YeomaD II.
Eally &d

E&lv bt Lal.
Dr6ais. Drs3log. Dt4ing.

Sulphate of

Muriate of
Ammooia

No Nitogeo

r.ze I r.zr

r.ez I r.oz
1.79 I -

.. r.80 t.jg 1.76

. . 1.75 1.76 1.72

. . t.76

I

1.75

,.rn

Itillion IIL Swedish Iroo.

r.6{ | r.41 l t.s8 
lr.st

Sulpltate ot
Aamonia

Muriate of
AmmoDia

No Nitroge!

r.66 1.60

,T 1.55
1.55

l.5l
1.60

1.55t.- ,f

WINTER OATS.

There was a serious loss of plant during the winter and, in
consequence, many weeds appeared in spring' As not infrequently
happens in these circumstances, the efiect of nitrogenous manure
wii to increase the growth of the weeds as lvell as of the crop : in
the end there was an increase in the strav (including the weeds)
but not in the grain, indeed there was evidence that sulphate of
ammonia lowered the yield of grain.
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REL,{TION OF \\'EATHER CONDITIONS TO YIELD OF
1VHEAT AND B.ARLEY.

The Statistical Department is investigating the relationships
between weather and crop vield under different lertiliser treat-
ments. Of the $'eather factors, rainfall is at Rothamsted the most
important in determining total yield, both the amount and distribu-
tion having great effect. For rvheat, winter rainfall is harmful:
for barley it is beneficial at Rothamsted, but not, apparentl]., on the
lighter soils of East Anglia. Spring rainfall, January and February
on_ light soils in East Anglia, and l\Iarch and April on the heavy
soil at Rothamsted, is harmful to barley but not to wheat, Julv
rainfall benefits barle]' but not usualll- lvheat. The efiects, liow-
ever, depend on the manurial treatment, and indeed one of the
practical results of the investigation is to sho$'the kind of treat-
ment that would be most effective in seasons of various characters.

- Up to the time of ripening, temperature is less important so
far as the total growth is concerned, and hours of sunshine still
le_ss. Plant phlsiological Nork in the laboratories has partlt ex-
plained the relatively smalt effect of temperature on the total
gro$'th of the plant: it appears that low temperatures tend to
increase the size of the leaf but to reduce the- amouot of plant
substance each unit area can make, u,'hile the higher temperaiures
tend to reduce the size of the leaf but to iocreise the amount of
plant substance made bv each unit area; as a result of this com-
pensating action the yield varies less than might be expected from
changes in temperature.

The position is altered hoteter as soon as ripenins- bee-ins:
vegetatil-e grorvth then slackens grealll. or entirel\:""r.i.. tlieh
temperature hastens the setting in of this change.'and if it comes
early it may cut short a period of \.ery active giowth. so lorverine
the vield: for example, high temperatures in ltay and June redu&
the vield of harlev-- 

LOSSES FROM ARABLE LAND.
lVeeds. Of all losses of arable crops those due to \r,eeds are

the most s€rious: there is no surer wa\. of reducins vields than bv
allowing weeds to grow. Fallowing-is a recognis-ed method o'f
keeping rveeds down, but it is c:omplicated b1' the fact that weed
seeals can lie in the ground for some time without germinating.
Dr. Brenchley and Miss K. Warington show that mini of the-m
have a period of natural dormarcv during which thev will not
8'erminate even if the conditions are far.ourable. poooi lpaoat,e,
rhoeos) for example has a long dormancv period and'&n survive
for several years, so that it cannot be eliminated even in a rvhole
year fallorv : black bent /,4lopecutus ogrestis ) has a short dormancr:
and can be eradicated bv a short fallow, Comparatively few weed's
Ierminate freely throughout the year, most of th.- io it U.J i"
autumn rather than in spring or summer.

Soil Acidity. The great importance of soil acidity has stimu_
lated chemists to devise methods for measuring it and one of tiese.
the quinhydrone method, has come into geneial use because of its
convenience and simplicity. Dr, Crowthir and Miss Heintze have
found a serious flaw in it that has hitherto not been suspected.
Some soils from the Gold Coast had been sent for a report on their
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suitability for cacao growing: the acidity test was applied and ga!e
results diffcult to understand. Attempts to clear up the mystery
showed that the quinhydrone rvas reducing manganese dioxide
present in the soil, forming manganous hydtate, which neutralised
iome of the soit acid and so upset the measurement. It was then
recalled that many of our own soils contain manganese dioxide :

these were le-examined and showed the same action. The Inter-
national Society of Soil Science has recognised the importance of
this discoYer)- ind has set up a special Committee to re-examine
the European soils rvhich had been lested b).. the quinhydrone
method. Mant of these were found also to contain manganes€
dioxide and, tlerefore, to be subrect to the same error' Experi-
ments are now in hand to [Jet oYer the trouble.

DECOIIPOSITION OF STRAW AND OTHER PLANT
RESI DUES.

tlrtilicial h-arttyttrtl ]lantre. The restriction of the area under
corn in ihis countr) has reduced the output of strarv' rvhile the
increase in number of cattle has tended to increase t}re demand for
it. .{t present, therefore, farmers as a rule have barely sumcie-nt
straw f;r their needs, and the whole of it is coni'erted by the
animals into farmyard manure. Out in the Empire, however, the
case is different and considerable use is being made of the Rotham-
sted process for making straN'and other plant residues into artifi-
cial iarmyard manure without the use of animals merely by
encouraging its decomposition by the micro-organisms already
present.

As we do not wish at Rothamsted to be concerned with busi-
ness operations the process was handed over for commercial ex-
ploitation lo a non-profit making syndicate, Adco. rrhose acti\ ities
irorl cxtend to manl countries. Shipnrents of the necessary material
were nrade in 1929 to Africa, Australia, British Columbia, Borneo,
Egypt, Fiii, trIalaya, Mauritius, Neu'foundland, New Zealand'
Nigiria and \\rest Indies, the last named being - particularly
intirested because of the great value of the process in making a
useful manure for sugar cane plantations out of the " trash. " The
largest increased consumption rvas in Natal; but Kenya-and
Tanganlika also shorved marked increases. The Adco officers
infoim us that the 1929 shipments abroad were 40"/o fJreater than in
1928. While the commercial side is left to Adco, the scientific
problems arising out of the decomposition of the straw are investi-
gated at Rothamsted. The chemistrl of the process is slorvly being
Norked out. The first constituents of the stralv to be decomposed
are the hemicelluloses, then the cellulose goes, excepting in so far
as it is protected by a resistant la.ver of lignin: it is interesting that
c'ellulose, rvhile fairly resistant to chemicals, is easily broken donrn
by certain micro-organisms. These, however, do not appear to
attack the lignin, so that this constituent is left mainly undecom-
posed but not altogether unchanged. The ratio of cellulose plus
hemicelluloses to lignin seems to be the dominant factor in deter-
mining the rate of decomposition of the straw, provided sufficient
available nitrogen be preseot. The xylan associated with the
cellulose is not unar'ailable, but is decomposed only as fast as it is
exposed by removal of the encrusting cellulosic layers. The small
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amount of pectin present io stralv is oot removed during nornral
decomposition, but only if acid conditions set in.

Considerable progress has been made with the study of the
organisms efiecting tie decomposition of tie straw. In the main
they are fungi, including several aspergilli (fumigatu.s, nidulats,
niger, lerreus ),several actinomycetes, a I'tichod.ermaand a thermo-
philic orgarism Sepedonitn: all these act at relatively high
temperatures, the last named has its optimum temf,erature at 45o to
50oC., and it still survives at temperatures exceeding 600C., these
being far above the usual raoge: most organisms have their
optimum at about 22oC. and fait to grow above about 35oC.

These organisms are oot only thermophilic but are strongl!,
thermogenic, and when inoculated on to sterile straN they decom-
pose it so effectilell that the)' rapidly raise the tempeiature to
40oC. or more.

In the soil, howeter, there is a much wider range of possibilitv,
as at least three groups of the soil organisms can decompose cellu-
lose: fungi, including actinomycetes; spirochaetes; and bacteria.
The reaction of the soil determines which of these g.roups pre-
dominates. In acid soils (pH 4 to 5) the fungi and aciinoml.cltes
are most active: at any rate thel multiply most when cellulose is
added to the soil; in less acid conditions (pH 5.5 to 6-5\ Spirochaeta
clto?haga is most active, multiplying most extensively; and in
neutral conditions the short rodlike cellulose-decomposing bacteria
appear to be the chief agents i a number of these have been isolated
and studied by Dr. Kalnins. This change in the cellulose-decom-
posing flora rvith the reaction was observed both in Rotham-
sted and in tropical and in warm temperate soils, and was
independent of soil type- Dr. Jensen found evidence that a portion
of the soil humus rvas formed from fungus m_r'celium, but that only
certain species of soil fungi had the property of yielding humus
when decomposed.

Among the bacteria isolated by Dr. Kalnins is one which has
the interesting property of converting the cellulose into glucose or
a srrgar closely resembling it, a change that may pror.e of great
technical value.

- All these organisms require nitrogenous and phosphatic foods
and thev freely absorb nitrates and phosphates from tire soil, thus
competing with plants. Preliminary experiments at Rothamsted
have shown that unrotted straw ploughed into the ground may
actually reduce -vields of non-leguminous crops: on-\. after the
rotting is vell adr.anced is the efiect benefcial. It is possible that
earlier ploughing in of the strarv might be better and, in view of
the great importance of the subject, Lord Iveagh is providing funds
lor a twenly-)ear -field experiment, in rvhich ordinary faimyard
manure, artificial farml-ard manure and unrotted striw shali be
compared with artificial lertilisers over a rotation rvhich is to be
repeated se\.eral tinres. The chief factor aDpears to be the absoro-
tion of nitrates from the soil bl the cellulose-decomposirig
organisms. f.eguminous crops, which gather their or.,n nitioe.enl
did not suffer, indeed broad beans benefi-red from chaff otouehe? io
and enriched the soil so much that the succeeding wheai als]o bene-
fited. .Apparently the nodule organisms derivi some advantag.e
from the straw, for in pot experiments both soy beans and broad
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beans carrit'd ntore nodules as the result of adding chafi to the soil'
'where there are no nodules, the beans suffered from the addrtron
of strarv, just as a non-leguminous crop would have done'

This rvork is being developed sintultaneously with the study of
the closelv allied subiect of green manuring. The Woburn expert-
ments shLrY that gr;en manuring does not increase the yield.of
croDs as much as;as expected, and tares proved even less effective
thai mustard. 1929 has been the onl) exception: in all other years

the sreen crop. u'hether fed off by sheep or ploughed under' has

faile? to increase thc succeeding croP. One factor is the very small

amount of nitrate and ammonii in the soil; even on the folded land
the alerage contents of nitrate nitrogen in the -top 

soil after..tares
and mustird respet'tirely, s'ere onl-r 1.3 and l'0 parts- per -million'
Additiorr of nitrite ot soda pushed up the l ields considerably'

'Ihe decomposition process is very complex and.cannot be

understood from a study of one section only. Bacteria Play a great
oart. rrhich is not tef, hoserer, fully known. Dr' Thornton's
imo.oved method of counting them sho{'s that they are far more

nu.".or. than sas formerl! supposed. Their numbers are not
constant, but fluctuate rrith amazing rapidity from hour to hour
during the dar'. The fluctuations are not clearly related to tempera-

ture o"r soil mlisture charrges, thev ma)' have something to do with
the method of rcproduct ion o[ the organisms, but this is.not known'
The amount of dccomposition effected b) the bacteria increases

with their numb€rs, but not proportionally: the efficiency of the

individual organisms talls ofl as their numbers increase' The posi-

tion is somerihat altered rvhen amoeba are present: the production
of carbon dioxide is then depressed in media relatively rich in
nitrosen compounds, such as sind cultures containing PePtone' but
it is inc.e"sed in media poor in nitrogen and containing glucose or
soil extract.

Perhaps the most striking discovery in the trlicrobiolo-gical
DeDartment this \ear has bein that of a group of nitrifying
.r.o'anis-s oroducing nitrites from tarious ammonium salts, but
dif;ering completelvlrom the only forms previousll known, Nilro-
so-orii and'Nitrororo"rut, in that they thrive in the presence of
orsanic matter. The] were first lound in the emuent from the
Colrvick sugar beet iactory, where we have been studying- the
problems of1m,r"nt puriGcition: Mr. Cutler has since found them

"ommonlv 
distributed in the soil.

Effl.rient lrom Srgar Beet Faclories. For lhe past three years
the Fermentation and Microbiological Departments have been
studying methods of puriff ing the effiuent from sugar beet factories
s., ai tJre.rder it harmlesi to the rivers into rvhich it is poured' and
their \.ork has been so successful that a 90ro/o purification was
obtained in 1929 in the large scale experiment at the Colwick
factory. This exceeds the required -standard. The -essential
featuri of the method is to pass the emuent over a clinker filter
so that the sugar ma)'oxidise completely before it enters the river'
Nlore time is-needed than for sewage purifcation, hence a finer
grade of clinker is needed. There stitl remains the dimculty that
t'he mud suspended in the rvater may choke the filter before the end
of the campaign, but this, too, can be overcome.
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There is rros no justification for pollution of rivers bl sugar
beet factories: the)'can either set up a purification olant or tiey &n
obviate the difficulty by using theii *ite. oue, und o.... 

"g"in. 
.,

is already done by some processes.

-__ T-: d€tailed reports on tiis work have been presented to the
Water Pollution Research Board of the D.S.I.R.,'and these have
been circulated, for official use only, as Papers No. 36 and 41, under
dates ?2.11.28 and 2l-3.29, respectively. A brief account ot the
lnvestrgatron, supplied by the Department. was oublished in
" The Times " of the 28th October, l-929.

SOIL CULTIVATION.
The investigations on soil cultivation are carried out bv the

stafl ot tie Soil Physics Department. Their underlving ouroose is
to reduce the art of cultivaiion to a science, just is t"he ch'emists
and plant physiologists of the period l80O to i84O reduced the old
art of manuring,to a science and so paved tie way for the introduc-
tion of artificial fenilisers as the result of the Larlr. Rotlamsted
experiments.

The work is der.eloping in three directions: the efiect of cultiva-
tion on the soil, the phvsical properties of the soil, and new methods
of cultivation, are all under investigation.

Methods have been devised for estimating the degree of break_
ing up of the soil, i.e., its comminution, alio for eitimating ihe
surface.. The eff-ect of ploughing in breaking up the soii and
lncreilsrng rts srtrlace is shown by the following results:_

. RELTTIVE SURFACE OF SOIL.
& tore .\ttcr Ordierr Atrer Rorar\Cutrirarion PtouSbing Cutiir.rion'

(o) Soil compact 320 ... L76 ... b3O
(b) Soil looser ... 440 ... 420

Relative sizes of soil particles io (o) : percentage distribution.
I-:rrge ..
llediunr
Small

... 60 ... 45 . 30.. 33 .. 40 .. 55. 7 ... 13 ... 13

Dlnamonlcter measurenrents are taken of the amount of work
done in cultitating the soil, and the records are studied in relation
to the phlsical properties inr.olved. The figures are closelY related
to the "stalic rigidity " of the soil, i.e., t6e energr need;d ro set
flowing a paste made up from the soil. This fras led to some
interesting developments in the study of the plasticitl, of the soil,
and in order to fonvard the work the Rockefeiler Foundation gave
tr{r. Scott Blair a Fellowship, enabling him to soend a l.ear in-the
United States sorking with Prof. Bancroft,'rvho ii studvine.
cognate problems in t}e Cornell l_aboratories.

The erperiments on rotary cultivation rvere continued to seeshetherit ga\e as g_ood a seed-bed as the ordinary processes for
barley afler roots. 

_ 
It proved to be equally etrectivel indeed, for

germrnation and initial growth it was better, and, of course, it was
quicker and cheaper, as it made the seed-bed comolete in one
operation. This result we have had in the preceding tiials, exqspt-
ing where rotary cultivation caused a ,,cap,, to fo"rm on ihe .,iii-
a-nd then its effect rvas not so g.ood. It seims probable, ho,*e.,er,
that this tendencY can be overcome.
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PLANT PATHOLOGY.
Ftngi. In the ilvcological DePartment, the fundamental

physiological and genetical work on fungi is continuing. Strahs
oI-Botryiis cinerea, apparently identicat in structure and cultural re-
actions, differed markedly in pathogenic properties, and, conversely'
strains diffcrent in structure and cultural reactions had similar
pathogenic properties: for example, one strain is parasitic on
Nicandra, oats, sweet pea, arrd harmless to sugar beet, tobacco and
broad beans; while another. indistinguishable in appearance and
culture relations, is harmless to Nicandra and oats, but parasitic
on sweet pea and sugar beet: it is harmless also to tobac'co and
broad beans. Much rvork is needed to clear uP the difficulties of
this complex subject.

The biological relationships of these strains are being studied
in vierv of the fact that t\\'o or more of them frequently grow inter-
mingled on a host plant. Certain things happen when the hyphe
meei, the phenomena differing with the different strains. Numerous
sclerotia of particular strains have been grafted on to sclerotia of
other strains, and in a percentage of cases organic union has
apparently been effected. The sclerotia have then been Serminated
i; ihe attempt to derive from the line of junctioo conidiophores and
single spores containing both parental strains. UP to the Present
all ionidia have given rise to either one or the other parental t]'pe.

!n studf ing wart disease of potatoes, certain new hosts were
discovered: Solanum dulcamara var. Yillosissitmror, and var. albo:
S- nudiflorun; S. I'illosuar: Nicand.ra Phvsalodes: in some of the
host plants the fung'us occurred in the tissues, but sho$ ed little or
no signs of its presence.

Bacteria. The Black -{rm Angutar Leaf sPot disease of cotton
has been closel)' studied. The causal organism. R. nalt'acearum' is
capable of wide variations in shape and size according to its condi-
tions of growth, it has also methods of reproduction quite difierent
from the usual simple vegetatiye dirision. It can eveo change into
an entirely new cultural t1'pe; one of the forms is possiblv identical
with the common yellow saprophyte of cotton : this is ontl slightl;'
virulent, but under certain conditions it appears to be capable of
rer'erting to the normal or even a more virulent tlpe.

In a cytological study of the organism, evidence has been found
of the presence of nuclei rvhich undergo division more or less

simultaneously with the division of the cell bodl'; also the;- divide
during the formation of the coccal forms, and one-half of the
structure passes into the ne$'ly formed bodl'.

The relation of the organism to the Plant is being studied in
special chambers alloN ing of the growth of cotton plants under
controlled conditions. Primary infection from inoculated seed
occurred at all temperatures from 17o to 35oC. (the highest so far
used), but u'as greatest at 24o-25oC. No infection rvas found rvhen
the seed from the Sudan had been externallv sterilised; some
occurred with untreated seed ; a higher percentage rvith seed soaked
in a suspension of the organism and a still greater occurrence
(reaching l00o/o at the intermediate temperatures) rvhen the
organism had been introduced within the seed coat. Neither soil
temp€rature nor amount of primary infection had any influence on
the incidence of secondar;- infection brought about by spraying a
suspensioo of the organism on to the plant.
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Il\Perinrents iu the chambers are at present in progress on the

inlluence of air temperature and of humidity on secondary infection.
l'irus Diseases. The Imperial Agricultural Conference of 1927

recommended that "funds should be provided for the more et-
tended stud) of the fundamental nature of virus diseases in plants.,'
The Empire trIarketing Board thereupon provided the means for a
considerable deielopment of the virus investigations at Rothamsted
rvhich are under the general charge of Di. Henderson Smittr.'fhree scientific posts were created, Dr. John Caldwell being
appointed to the post of Virus Phvsiologist, Dr. Frances Shefield
to that of Yirus Cltologist, and \Iiss trIarion Hamilton to that of
Virus Entomologist. Grants were provided for equipment and
maintenance during a period of five years.

Dr. Henderson Smith has studied localised forms of thc
disease found in Datura stranoniurn ar.d L,,tcium chinense shere
certain parts of the plant only are affected, ihe rest being {ree not
only lrom slmptoms but also from the virus, so that the juices can
be inoculated into highly susceptible plants without resuti. This is
unusual: in other instances the disease affects the whole plant.
. The remarkable bodies present in ttre cells in infected plants
have also been studied. They are protein in nature, but probablv
not alive, as has been repeatedly asserted of similar inctusibns botir
in animal_and plant virus disease- Their progressive development
from small particles carried in the protoplaimii streaming upio the
stage of the completed bod1.has been watched in individial cells of
detached infected leaves.

Entomology. The Entomological work is largely concemed
with the parasites of insect pest.s, they being am"ong the most
rmportant agencies for effecting control in nature. As an examote:
meadow foxtail is liable to attack by gall-midges. In 1928'the
attack in a particular instance was slight: ther; was 88"/^ oara-
sitism. In 1929, in the same experimeit, the attack *rr hd.rr,
there was only 3"/o parasitism. A new parasite of the frit flv hls
been found : a Chalcid Callit a bbolor- Another important observa-
tion is the greatl_r.increased prevalence ol Loiohoba kitoma
dnring 1929, and decline of the Chalcid Halticoptero inscicornis,
ts o phenomena which are apparently related.

Another method of control now being tested is to alter the
cultivation of the crop so as to make it lesis suitable to the insect,
Thus. by delaying the flowering of meadow foxtail grass till after
the main flight period of the midges was o\.er-as can be done bv
earlv qu11l6g or grazing-the attaik was redr.rced from 90"/^ to iusi
over'l0oo. 

. 
Control of the frit fly is obtained, as is rvell tnown, by

earlier sorving of the oats.
Dr. Barnes has closely studied the gall-midees that infest the

willow and cause much loss to the osiei industi. Under exoeri-
mental conditions, the ,.Harrison', variety of osiir has been fiund
to be immune to attack by the button top midge. The usual merhoJ
ol classrlying the midg.es according to rhe typi of ga produced has
proved unsound, as one and the same specili of m'idge can produce
different types of gall, Of much greaier bioloeicat"interes't. h;w_
ever, is the discovery that the iertilised femiles of the midge
Rhapdophagd lteteroltia H:Lrv. produce. as offspring, unisexril
families onll'-- 

_a 
phenomenon unknown pieviously .-?i,g i""""ir,

except in the Mycetophilide studied by Metz in Airerica. -
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The breeding of stocks of insects for weed control io New
Zealand was cont-inued, and further consignments of insects attack-
ing bramble, ragwort and Eorse were sent out, including 15,260
Tlria jacobeoe,-23,3OO Apion rtlicis ar'd 350 root stocks containing
Corebus rubi. They arrived safely and in sufficient numbers to
permit the Nerv Zeatand staff to take up their part of the investiga-
iion. As this work has now passed out of the research stage, it has
been handed over to the I'arnham Royal Laboratory of the Imperial
Bureau of Entomology, rvhich is specially equipped for the breeding
and supplying of large quantities of insects.

Di. Davidson having been appointed to the Waite Research
Institute, South Australia, the investigations on aphides, rvith
rvhich he was associated, have been discontinued.

The insecticide investig-ations have been mainly concerned with
pyrethrum, one of the most promisinS of vegetable Products, as it
can apparently be grorvn satisfactorily in this country.

Bees. 'fbe investigations on bees have followed the lines of
previous years, and the accumulated data are being *'orked up in
conjunction with the Statistical Department. The relative advan-
tages and disadvantages of the " warm way " and " cold rvay " of
arranging the frames, of having double walls for the hives, and
of packing them in rvinter rvith insulating material, are studied
Feeding tests have so far shown.o differences in effect between
cane sugar and beet suSar as winter food, nor aoything to justify
the preference for the cane sugar. The "brood food " swarming
hypothesis is being tested, and valuable information obtained, by
the study of marked bees, about the agcs at \\-hich they are engaged
upon specific activities.

THE ACCURACY OF THE FIELD EXPERII,IENTS.
The advantage of the modern Rothamsted field technique is

that the results can be checked. The " standard error " per plot can
be calculated; the degree of trustlvorthiness is therefore knovn.
Usual standard errors per plot on our present methods of good
working are ;-

usu-{L s r'-\\DARD ERRoRS PER\PLorioR,:""8.:i:LT-ii",.

Potatoes
Sugar Beet
Barle,'-: (irain

,. Stras'
Oats: Grain

,, Strarv
The standard error precisely measures the accuracy of the

experiment and it includes errors of rvorking, inequalities due to
variable natural agencies, such as weather, birds, insects, diseases,
and also soil variations rvithin the individual plots, but not the large
variations between plot and plot lvhich are eliminated by the method
of arranging the experiment. It is not, hoNever, an absolute
measure, since it depends to some extent on the size and arrange-
ment of the plots. Thus, a standard error of 0.4 tons per acre of
potatoes in a latin square experiment is.ot strictly comparable
Nith a standard error of 0.4 tor-rs in a randomised block experiment
having more plots. Ne\-ertheless, it is a useful guide to the experi-
menter as shos ing the standard of performance he is attaining in

I
7
8
6
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his work. The standard error is much the same whether the crop
is large or small, so that a heavy crop has a lower percentage erroi
than a light ooe.

There are several plots of each treatment, and the standard
error of the final result is much less than tiese figures of errors
per plot; it- is usuall_v norv at Rothamsted about 2 to 4 per cent. of
the mean 1,ield.

Exantination of the standard errors shorved that the degree
of accuracy attained at Rothamsted is also attained at the outside
centres rrhere supervision is exercised by the Rothamsted staff;
Woburn, horvever, does not reach the same standard, not through
the fault-of the staff, but mainly through soil irregularities and tl.re
depredatioos of pheasants and hares. We are hoping to overcome
this latter trouble.

The standard errors of our experiments are collected in Tables
III and l\'. An examination of the Broadbalk data during the past
78 years has brought out the interesting {act that drJstandard
errors, so far as they can be calculated, have varied at difierent
periods, but except for one year they are no greater now than in the
past, For the past 200 years it has been commonplace among ag.ri-
cultural speakers and rvriters that the farm worlier is not whaihe
used to be: it is satisfactory to know that the Rothamsted plots, at
any rate, are as rvell cared for as ever. The possibility of improve-
ment is constantly being tested. Inequalities arise thiough iiregu-
larities in sorving seed and appll.ing manure, especially-farmyird
nrarrure, s here this is used ; in the distribution of weeds ;-the attacks
of insect and fungus pests, birds, vermin and game; damage by
storm and many other causes. The chief sourcls of trouble are,
however, irregularities in seeding and manuring, and in weed
distribution. \ry'e are constantly strir.ing to iriprove in these
directions-

TABLE III,
Standard Elrors of.tield ex?e,iments ?c/ ptot.

H/eighl ?er acre.

Rotharnste.l-

0.5 0.3 0.3 1.2 1.7 2 t 2.5 4.2_ 0.9 0s
1.0 0.1 0.9 l.t 1.7 2.7 3.t 5.2

1929 0.4 
- 0.5 0.3 t.g 2.4 4.O 4.0

0.9 1.6 _ 1.5 2.0

Ye.r i Porates. se.dB
R@ts.t ToDs,

ions- t6. toDs.

Sugd Beel. adley. Wh€t. Oat.Rmts. ToDs. Graitr. StEp. cEin..Sthw- cnin- SrE -loos. l6s. cwl!. csls. fwts. cw6. crts. crts.

1926 0..1 o.7 - 0.6 1.0 1.9 l.s 2.3 4.6 2.3 6.2l.o , 1.7 1.7

1927 0.4

1928 . 0.8

In a maEgold experiment itr l92S the standard erlor was 2.5 toDs ,or
roots and 0.6 toos for leaves.

0.4
o.7

1.5
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Wobuft.

R@ts. Tops- ' qtraw

0.6 0.92.4 1.8

.. 0.s 0.4
o.2

1926 ..

0.8

1928 ..
0.5

1.3 1.9 4.1 4.6

1929 .. 1.7
1.7T T f1.5

0.7

Oltts;ile Ce lres.

Wis. I Ab6. OsDby. Colcb6t6. w.lsbp@|, Wrc.
bech. tB.nso.). R@ls. Tops. R@ts. Top.. Roi't!.

1928 1.4
o.7

0.5

ts:s 
- 

0a ,.s or os - ,s r.s -

TABLE I\r.
Staidard e/ror ?e/ Plot'. Pet .ent. of Yiellt.

Rotlnmsleil.

Ssedes. Sugar Beet. Barley- \\ heat. Cats.
Year. PotatGS. Roors. Tops. Roors. Top3. G6in. StIa*. Grain- Strar- Graitr. St.aE.

1925 4.9 - 8.9 4.8
8.6

1926 3.8 6.; 3.5 4.1 9.0 5 0 14.0 10.4 7.9 12.5

rs27 6,, E s: ro: ,os ,o: 
'o,z ".e

3.2 5.2 10.2 10.9 10.3 10.7 ll.6 8.6
8.5 4.1

_ 7 .7 7.2 12.5 15.6

s.2 - 6.3 5.2 8.5 10.0

- 3.8 6.3 22.5 l5.l 11 1 7.9
1929

Maogolds in 1925, 14.8% for roots and 10.89/0 ,or tops.

1927 ..
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Wob /n.

:t:*"S", *' ffi "-!"Et* j:ry'.'tl :4"8"..
1926 6.1 - 4.3 8.5

1927 7.4 :

5.2

I92a 7.t - 9.3 l5.l 22.5 19.4
40

It.6
3.4

18.0 21.0 9.6 12.3
8.9 23.0

ONttsi.le Ce res.

POTATOES SUGAR EEET

I Ndlolk(stor- I

t;ddg.) 
|

rczz 1 I

O$mby Colchesl€r

_ 
Roots Tops

7.4

Welslp@l Wye
R@ts Tops R@ts

,11928 15.4
6.7

3.,1 4.4 6.6 8.6 9.s

I929 2.4 1 v ros

THE EFFECT OF FALLOWING: HO\,V LONG DOES

IT LAST?

In 1925 the Broadbalk rvheat field became badlf infested with
rveeds in spite of much stubble cleaning, and as there seemed no
hope of coping with them during the grorvth of the wheat, it was
decided to fallow the field. It was, however, important to maintain
continuity of cropping, there haviog been no break since 1843. The
field rvas therefore divided into five parts: the eastern tv/o-fifths
continued to gro\r-wheat as usual, but the western (top) three-fifths
rvere fallowed from October, 1925, to October, 1927, when the
\\'estern two-fifths lvere sown with wheat, Ieaving the central fifth
bare. The eastern tw-o-fifths and the central fifth were then fallorved
from October, 1927, to October, 1929, the western t\i,o-fifths being
meanrvhile cropped. Then in October, 1929, the s'hole field rvai
sovn with wheat.

Thus a crop rvas grorvn each vear, but during the years 1926
and 1927 it was on the eastern part only, during 1928 and 1929 on
the western part onlJ', the remainder being fallorved, the end t,wo-
fifths for two years and the central fifth for four years.

The 1928 crop, after the fallow-, q,as remarkable, the r.ields
being }igh and the proportion of grain to slraw unusuallv high.
The 1929 crop on the same land rvas, horvever, nothing like-so
8'ood: the vield of stra\- remained high but the grain fell off, and

.1.1 7.6
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was, indeed, somewhat below the average for the 74 years preced-
ing the fallow, excepting on Plot l0(sulphate of ammonia only)and
Plot tg (rape cake), rvhere it was above: on most plots, horvever,
the yields are above those on the same ground for 1925. In part,
the fall is due to the return of the \\,eeds, Alo?ecuflts (black bent)
rvas bad on Plots 10, 11 and 12, and Alopecrrus ar,d Stellaria (chick
rveed) on Plots 2, 7, 8 and 16. There were few signs of the former
serious weeds, Papat:er (poppy), Tussilago larlarc (coltsfoot\,
Sonch.us antensis (sow thistle), Equisetr,m arz'ense (horsetail) and
Cirsium attense (thistle). Already, horvever, thel are appearing,
and it is more difficult than formerly to cope with them, as ve can
no longer count on hand-hoeing in spring, owing to shortage of
labour.

Typical yields were as lollows:-

Yield beloE fallow. Yield after fatlos.

pr"r xn 4-'1"e. Ist ]Imr 2nd Year
l92a- 1929.

Farmyard malure . . ..
AniJiciaJs.
Complete (Nitrate oI Soda). .

,, (Sulphate of Ammonia)
Complete Double Nitrogen :

(Nitrate oI Soda)
(Sulphate of Ammonia)

No Nitrogen
NoManure., ..

33.s 1s.l 48.4 30.0

18.81 16.3 56.1 2t 6
217 rol 473 177

29 .gt 2t .2 56. t 26 .3
30.4 18.6 67.4+ 20.9
l3.s 6.E 35.2 9.1
17.7 67 27.9 9.I

2B

9

l6
7
5

t 4l yeaG od-r,, 1885-1925. * Estimated from haff plot-

The value of the fallorv has soon gone, but the fault does not
seem to be rvith the s,eeds. \Ve are not )et able to give a satis-
factory explanation.

WINTER FOOD FOR ANIIVIALS: HOI\IE GROIVN
FEEDING STUFFS.

The increased number of livestock now kept on the farm
enables us to investi8ate one of the most important of present-day
agricultural problems: the provision of cheaper winter food for
livestock. The present position is that " starch equivalent " can be
purchased for ld. per 1b., while " protein equlvalent " costs l+d.
per [b. On the other hand, fertilisers are cheap and are readily
cooverted into foods, At what expenditure on fertilisers can a
farmer produce these food substances on his own farm ?

The results of the last 10 years' field experiments have shown
the kind of increased crop that can reasonably be expected from a
dressing of lcwt. per acre sulphate of ammonia on land rvhere
suflicient phosphate aod potash is given during the rotation. The
composition of the increase is also knorvn. The yields in terms of
food units are as follo$s :-

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-1-111 pp 51

50

Incredses erPe.tcil Jrofi I cut. sd?hat oJ an "tolia ?et aclc,
it ptesmce of stficieal Phos?hate arrd ?otasi.

ib. lb.

Potatoes
Maogolds
Swedes
Batley : GIain

20 c\rt.
32,,
20 ,,
6+ bu.
6+ c*.t.
7 bu.
6 cwt.
4+ bu.
5 c{t-
9,,

Oat :
Straw
cIain
Straw
Grain
Stlaw

lleado\\'Hav ..

BeaDs.
Peas.
Barley.

BeaN.
Vetches.
Barley.

Beatrs.

Oats.

I bushel
2 bushels.
2 bushels.

Barlev stands out as one of the most efficient transformers of
cheap fertilisers into food: meador / hay runs it closely when 9cwt,
additional crop can be obtained without loss of quality by the use
of 1crvt. sulphate of ammonia or nitrate of soda: this does not
ahvays happen on permanent grass land: the other figures ho'wever
are us'.rall)' reached. The average result is that for an expenditure
on fertilisers of bet\yeen l0l- ad 201- it is reasonable to expect a
rcturn of

261b. protein equivalent, worth about . . . 312; aod
3121b. starch equivalent, worth about ... 26/6.
In all, food substance worth about ... 2918.

During the present season, 1930, we have started experiments
on fodder mixtures l,ith the view of finding, if possibte, even more
efficient transformers of fertilisers into food. Four fodder mixtures

il:,T,"d, 
containing beans, peas or vetch, barley or oats: they

2

Reans.
Peas.
Oats.

There are 36 plots of each mixture, devoted to 12 fertiliser
treatmeots, these being combinations of

0, 1, 2cwt. per acre sulphate of ammonia.
0, 3cwt, per acre superphosphate.
0, 1cwt. per acre nruriate of potash.

Each treatment is triplicated.

l3
14
16

5
22

6

40s
2so
157

1Z{]].420

|l!|sro
,lty,",

r*]
)

f,,
F,

.6

.4

.7
8.5

.7

9.6
.1

4.6

la
7
7

7t
23
60
20

13
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SCIENTIFIC PAPERS
Published 1999 and in the Press.

CROPS, PLAN'f GROWTH AND FERTILISER
INVESTIGATIONS.

(Botanical, Bacteriological, Statistical and FermentatioD
Departments; and the Imperial College Staff,)

I. W. E. Bnerscurev er,lo K. Wenrucrox. " The lleed Seed
Population ol Aruble Soil. I : Numetical Estimation of
Viable Seeds and, Obsentations on theit Nat'arul
Dormancy." Journal of Ecology, 1930. Vol. XVIII,
pp.235-272.

Counts have been made of the seedlings germinating from
soil samples of known area taken Irom fields undergoing specified
schemes of fallowing. Poppy was the most plentiful rveed, an
average of I13 millions per acre being recorded.

llost species exhibited a periodicity in germination, the
ma.ioritl- of seedlings appearing in the autumn or winter- Many
rveeds shou,ed a period of " natural " dormancy, during which they
failed to germinate in spite o." favourable conditions.

An association rvas found between the weed flora and the
nanurial treatment of the soil rvhen the same manuring is repeated
for a large number of years.

II. T. EorN -rto R, A. FISHER. " Studies in Crop Vatiation,
l/L Exferiments ofl lhe rcsponse ol the Potato to
Potash and Nitroget" Journal oI Agricultural Science,
1929. Vol. XIX, pP. 201-213.

\Yhile rather precise comparisons were obtaioed on the quali-
tative question by means of Latin squares in 1926-26, the reality of
the depiession aicribable to chloride could not be demonstrated in
these years, but became clearly apparent when, in the following
y""., ih. qualitative experiment was merged with the quantitative
one.

In the earlier quantitative experiments, although satisfactory
responses were obtiined, the precision of the results left much to
be desired, since only {our replicates could be used. When, by
merging the expcriments, Lhis was increased to nine replicates.
much smaller responses were clearly measurable.

The Iarge and complex type o[ experiment filally adopted thus
supplied more precise information on both heads tian could pre-
viously be obtiined, and led in addition to a more thorough
exploration of the difierent combinations possible.
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III. H. G. Tnonxro-r.", " Tlrc Efiect ol Fresh Straw ott the
Gtoluth ol Certain Legumes." Journal of Agricul-
tural Science, 1929. Vol. XIX, pp. 563-572.

In pot experiments llith Glycine ltispid,a and lticia laba L.,
fresh chafi incorporated with the soil caused a significant iocrease
in the number of nodules produced on inoculated plants, this
increase being augmented by the further addition of phosphates.

Fresh chafi, added at the time of sowing and inoculation, had
more effect than chaff which rvas allowed to decompose in the soil
for a month. Fresh chafi increases the multiplication of the nodule
organism in sterilised soil.

In soy beans without nodules, the chaff depressed the grorvth
of the tops, but this depression did oot occur either rvith sol' or
broad beans where nodules were present.

In a field experiment made at Rothamsted, chaff, freshll'
ploughed in, increased the growth of broad beans and also of
wheat solvn the next season on the same Sround.

IV. A. G. NoRMAN. " Tie Ch.enical Constittttiofl of tlle
Gurns, Ptlrt I. The Nature of Gum Aobic and the
Biochemical Classif.cation ol tlrc Gums." Biochemi-
cal Journal, 1929. Vol. XXltI, pp. 524-535.

Gum arabic is built up of varying amouots of a nucleus acid,
consisting of galactose, and a uronic acid (probably galacturonic),
to which is linked by glucosidic linkages the pentose' arabinose,
s'hich is, in consequence, more easily split off than the other
components.

There seems to be no essential difference in structure and
composition between B'ums and hemicelluloses, both consisting of
hexose and pentose sugars linked to uronic acids. On the basis
of sterical similarities, it is suggested that it is by the protracted
mild oxidation of linked hexose, and in particular galactose units
that pectin, and the hemicelluloses and gums are formed.

V. F. G. GREGcTRv AND F. J. RIcHARDS. " Physiologi.cal
Studies itl Plant Nittrition, I. Tlte Efiect of It[ anwial
Deficiency on the Respiration and Assimilation Rate in
Barley." Aonals of Botany, 1929. Vol. XLIII,
pp. 120-161.

The use of the katharometer for the measurement of respira-
tion and assimilation rates of leaves is discussed; methods are
indicated of otercoming some of the difficulties in its use.

The effect of detciency in nitrogen, phosphorus and Potash on
water content and rveight per unit area of successive leaves of
barley, as compared with those of lully manured plants, are
studied; they lead to the conclusion that leaf area is a better basis
than is dry weight for the expression of lvater content of leaves.

Respiration rates for successive leaves of nitrogen, phosphorus
and potash deficient plants, as compared with fully manured plants,
are given. In all the deficient series, the rate of respiration falls to
a minimum, with a subsequent rise; while in the case of the full),
manured plants the rate falls rapidly at first, becominS constant
later. Nitrogen starved plants are shorvn to have a consistently
lower respiration rate than fully manured, potash a consistentllr
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higher rate, and phosphate to be unafiected. The difierences found
are as follows:- 

Differences of Means
Fully Nlanured-Nitrogen Deficient ... +0.489t0.127
Fully Manured-Phosphate Deficient ... -0.I06 1 0.127
Fully Mantrred-Potash Deficient ... -l-674!O.127
Analysis of Variance shows that the efiect of age of plant and

manurial deficiency are boti very significant (P - 100 :1).

Assimilation rates at known high and low light intensities are
given for successive leaves of fully manured plants, and also for
each of the deficient series.

It is shown that changes in assimilation rate are due to the
action of two factors, namely, age of plant and manurial deficiency.
By Analysis of Variance the follorving facts were established :-

(i.) At low light intensity, the efiect of age is quite
insignificant, but the manurial effect is almost significant,
due predominantly to the value of the potash deficient series.

(ii.) At high tight intensity, the effect of age is very
highly significant (P -I00:1), and the manurial effect is
also very significant.

The bearing of these results on the nature of the " internal
factor " in photosynthesis is discussed. It is shown that two types
of subnormality occurt namely, that due to age and that due to
manurial deficiency. Subnormality of later formed leaves, as com-
pared rvith earlier, is found in all the series.

Subnormality due to manurial deficiency is found to be specific
in effect for the various constituents. The results obtained mav be
summarised thus :-

Assimilation-

Low Light Intensity. High I-ight Intensity.

Frrl'-\""rr.d - \'**"1 - rrlf", "d b...e-
o{ plant.

Nitrogen
Deficie!t

Phosphate
De{icient

, Fallingu;thage.
Pota-sh Deficieot I SLPctrottu l Silbnontal.

i

.. Sltbnortnal Normal ; una{fected
b]' age of plant.

.. Normal .. Slightly supernor-
mal.

Falling wittr age ot
plant.

Suboormal ; JalliDg
with age oI plaEt.

Slightl], supernor-
mal.

b'alti*g tL ith dgc .

Std}nohnal.

The subnormality due to potash deficiency is further discussed,
and its theoretical bearing iodicated.

VI. F. G. GREGoRv euo F. Cnowrrrer- " A Physiological
Stud"v ol Varietol Difletences in Plants, Part I. A
Strtdy of the Comparathte Yielils of Ba ey Varieties
lttith D;ffetent Manurings." Aonals of Botany, 1928.
Vot. XLII, pp. 757-77O.

The exlrriment described establishes the existence of a
difierential response of varieties of barley to various types of
manu nS.
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Five varieties u/ere grown with eleven types of manuring, in-
cluding deficiency of nitrogen, of phosphate, and of potash. Seven
replicates of each variety for each manuring were used, requiring
the use of 385 pots in all.

The resulting dry-weight data are treated by the "Anatysis of
Variance " method, and significant values are obtained for the
differential response of the varieties to manuring.

The varieties are compared in pairs to indicate the particular
varietal differences contributing to this differential response.

The agricultural importance of the results is indicated.

VII. F. R. Tuses. "Plysiological Stud.ies in Plant Nutri-
tion, II. The Efiect ol Manwial Defciency tpon the
l,[echanical Stuength ol Barley Straw." Annals of
Botany, 1930. Vol. XLIV, pp. 147-160.

The paper deals witl the results of an investigation of the
efiect of manurial deficiency upon tie strengti and anatomical
structure of barley straw. T,he force in grm. weight required to
crush lcm. length of stem radially is taken as a measure of
strength.

The strength of succeeding internodes of fully-manured plants
fatls off rapidly. Nitrogen and phosphorus deficiency results in a
large increase in the strength of the lower internodes, while
potassium starvation decreases the strength of t-he lower and in-
creases that of the middle internodes. The effects of manurial
deficiency are most marked in the lower internodes, the upper ones
approximating to the normal.

The variation in the tl-rickness of the mechanical tissues follows
that of strength, but is not sufficieot to account for the large
differences observed. Total and partial linear correlations bet$,een
strength and the morphological status of the internode, and
between strength and the tiickness of the tiree tissues, scleren-
chyma, lignified parenchyma, and unlignified parenchyma, har,e
been calculated. The conclusion is reached that the observed fall
in strens-lh of succeeding internodes is due both to decrease in the
efficiency of the mechanical tissues and also to decrease in their
actual amount.

Equations connectiog strength aod the morphological status
of the internode are foirnd to give a good fit in tie fully-manured,
nitrogen-deficient and phosphate-deficient series. The relation
between strength and internode number is logarithmic, the strength
of each internode being a constant fraction of that next below,
within the iimits of the error of the experiment, the value of the
fraction being dependent on tie t1'pe of manuring applied.

The ratio of the external radius to the inte.nal radius of the
mechanical tissues is found to bc constant for internodes of the
same status, independent of manuring. It appears that the
mechanical function of the elements composing il.em is determined
at a very earl! stage.

It is suggested that the observed efiects of mineral deficiencv
are explicable on lhe assumption that potassium is essential to the
production of an efficient mechanical tissue.
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VIII. \ ;. O. Jarurs. " Stud.ies ol tbe Physiologicdl hnqor-
tatuce ol the Mineral Eletne ts in Plants, I- The
Relation ol Potossium to the Prcperties and Func'
lions ol the Leaf ." Afials of Botany, 1930- Vol.
XLIV, pp. 173-198.

In order to investigate the physiological importance of
potassium, field experiments were carried out upon certain attri-
butes and functions of potato leaves. Number, area, weight, water
content, and rates of starch formation, translocation, and sene_

scence were examined. The primary data were subiected to
statistical analysis, and the following conclusions arrived at.

The number of leaves formed on an avelage per plant was
found to be significantly reduced by the application of potassium
sulphate or 'i potash manure salts," a low grade fertiliser.
Potassium chloride could not be shown to have any effect.

Area of a selected leaflet. 1'he area of the penultimate pinna
of the fourth leaf, from the stem apex, rvas not affected in aduit
plants by the addition of potassium sulphate, but addition of
i'potash manure salts" or potassium chloride caused an increase
of surface. This is ascribed to the action of the chloride ion
preseflt in both the latter fertilisers. Taken in conjunction with the
reduced leaf number, the lack of effect of the sulphate suggests
that potassium itself terds to decrease rather than increase the total
leaf area of the plant. There is, horvever, some evidence of an
increase in the earliest staSes of grolvth.

Leaf water content, expressed as water t'eight/dry weight
showed no significant response to potassium manuring. The
presence of chiorides, however. again caused an increase. It is
iho$n that a rery high correlalion exists belween leaf area and the
rvater rveight/dry weight ratio, and the increase of leaf area due to
chlorides is probably brought about by an increase of rvater content.

Dry rveight of the selected leaflet was found to be unaffected
by the addition of potassium compounds.

Starch formation per unit leaf area sholved a significant in-
crease in tesponse to potassium, particularll shen in the form of
sulphate. Therc rvas little or no response to lhe Presence ol
chlorine.

Translocatioo could not definitely be shorvn to be afiected by
the same treatment, but reasons are given which make it probable
than an acceleration in its rate is brought about.

Senescence, as indicated by the yellowing of the leaves, was
delaved by the addition of one or two cwt. o[ potassium sulphate
pe, ac.e. 

-Fo.,r 
cNt. per acre did not hare a similar effect. [n all

ihese concentrations. there was no detectable effect on the colour of
healthl.green leaves. " Coppering," a characteristic spotting of
.oung foliage, rvas sho*'n to be clearly related to a deficiency of
potassium.

These points are discussed, and it is shorvn that one imPortant
efiect of potassium ir leaves is ao increase of catalytic activity,
leading to greater efficiencf i. three of the four stages of starch
formaiion. It is further suggested that loss of potassium is a
casual factor in leaf ageing.
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STATISTICAL METHODS AND RESULTS.
(Statistical Department.)

IX. A. J. Pree. "On tle Anntal Retision ol Foreco.stitug
Fotmulas based, on Parti.ol Regression Equations-"
Journal of the American Statistical Association, 1929.
Vol. XXIV, pp. 123-126.

A simple labour-saving {ormula is developed, by means of
which multipte regression equations may be modified appropriately
for the inclusion of a new set of observations. The process is
recommended as a routine measure for official crop forecasts and
other purposes, in which it is important to keep the prediction
formula employed up to date, and to make use of all available
information-

X. R. A. FIsHER. " fests of Significance in Harnronic
Analysis." Proceedings of the Royat Society (A), 1929.
Vol. CXXV, pp. 54-59.

Considerable discrepancy exists among meteorologists and
others as to the test of significance to be applied to real or
imaginary periods apparent in the data. Schuster's test is correct
for testing the significance of a Fourier submultiple chosen in
advance, if the variance of the individual values is known a priori,
'Walker's test is appropriate to the largest amplitude among the
Fourier submultiple periods. In practice, the variance must be
estimated from the observations, and formula are given for both
cases in which exact allog,ance is made for the sampling errors of
the estimate.

XI. J. O. Itrvrx. " Note on the Xr Test lor Good.ness ol
F;t-" Journal of the Royal Statisticat Society, 1929.
Vot. XCII, pp. 264-266.

A critical note on two difierent methods of applying the X:
test of Boodness of fit. In tie first, no allowance is made for the
reduction ol the number of degrees of freedom when estimates of
the population parameters are made from the sample. In the
second, the allowance is made. The author points out the
diflerences between the hypotheses on which the two methods are
based and gives his reasons for preferring the second method.

XII. J. O. Itrvrr,r. " On tlrc Frcquency Distribu,tion of any
Number of Deoiates from the l[ean ol a Sample ltom
a Norntdl Population and the Partial Correlations
betueett them.." Journal of the Royal Statistical
Society, I929. Vol. XCII, pp. 580-584.

An extension of a result rvhich had previously been obtained
only for one or trYo deviates.

XIII. J. Wrsnenr. " The Correlation bet@een Product
r\Iofients ol any Ordet in Samples lront a Normal
Population." Proceedings of the Royal Society of
Edinburgh, 1929. Vol. XLIX, Part I, pp. 78-90-

It is shown that by means of a new method of attack, devised
by R. A. Fisher, problems on the correlation between product
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moments, rvhich had hitherto been solved only to a limited ertent
and by approximate methods, can be worked out in their full
generalit-r'. The correlation belween the tft semi-invariant estimates
is shot n to be equal to tlre te power of the correlation between the
variates in the normal populatio[ considered, while that between
any tu.o estimates of the product semi-invariants is also worked
out.

XIV. A. R- Cr-apruv. " The Estimation of Yield. in Ceteal
Crops by Sanlfling Methods." Journal of Agricul-
tural Science, 1929. Vol' XIX' pp. 214-235.

Cereal plots were sampled for yield by three different methods.
In one, ths location of units (metreJengths of drill) was wholly
systematic, in a single regular pattern: in the second, fir'e drills
were selected at random, but six units were cut at difierent intervals
along each row : and io the third, ten units were selected at random
from each third of the plot. The results were subjected to statis-
tical analysis, and tlre disadvantages of the first two methods were
clearly demonstrated- These disadvantages were further empha-
sised in an analysis of earlier data on sampling methods, which
made it evident that a direct estimate of sampling error is greatly
superior in accuracy to an indirect estimate. It is important, there-
foie, s,hen carrying out investigations on the precision of such
methods, and on possible means of increasing the precision, to
ensure that a direci estimate shall be obtainable. This is achieved
only by securing some element of random location of units-

B)'the use of a random sampliog method, such as the third
(whose superiority to the second depends on the gr€ater representa-
tiveness of the sample), the variance due to sampling errors can be
made a satisfactorily small fraction of the total variance of cereal
exPerimental plots aboul I /+oth acre in area.

XV. J. Wrsnenr exo A. R. Cr-.rpneM. " A Study in Sampling
Technique: the Effect ol Artificial Fertilisen on the
Yield ol Potatoes." Journal of Agricultural Science.
1929. Vol. XlX, pp. 600-618.

f,Iethods for sampling cereal crops have already been dis-
cussed. Certain modifications of these are necessary in the case oI
a root crop such as potatoes, o$'ing to the fact that the variability
usualll'mit rvith in the spacing rnakes the individual plant the
logical unit, rvhile for ease in rvorking, a systematic method of
selecting the plants is to be preferred. The statistical requirements
are satiified by a sinrple sl stematic distribution $'ithin the sampling
unit, pror-ided at least tlvo randomly' chosen sampling units are
taken from each plot to constitute the sample. -\n analysis is made
of the yields of part of the Rothamsted potato experiment of 1998,
both as estimated by a saopling method and as determined by
large scale lifting. It is concluded that a larger proportion of
plants than were actualh' taken is necessar) to give a sampling
error as small as 4 per cent., and that it $/ould then be profitable
cnl-\ to sample plots ol I 20lh acre or more in area.
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,r'1o,'.
(Chemical and Physical Departments.)

(a) Puvsrcel pRopERTtEs.

XVI. B, A. KreIv exp G. W. Scorr BLAIR.. ,, plaston@trb
Studies ol Soil and Clay Pastes.,, Journal of Agricul_
tural Science, 1929. Vol. XIX, pp. 684-i00.

The laboratory stud). of the phl'sical propenies of soil and
clays can conveniently be divided into three stiges: (a) moisture
content comparable to that under field conditions; (b) thick pastes ;
(c) rveak suspensions. This paper deals with the reiults of work on
the intermediate or thick paste stage. The experimental method
has already been described (Paper XLI. Repoit l92Z-28. o. i0).
Certain constants de6ning lhe material can 6e obtained ir6m the
experimental data- The two of immediate interest are the pseudo-
viscosity (analagous to the viscosity of true fluids) and thi static
rigidity, which measures the energy required iust to cause the paste
10 flow. The latter is a measure oI the solid tohesive properties of
the system and is found to be related to other physiial 

-measure-

ments made under very different conditions; eximples of such
measuremenls are (i) the resistance of soil to the pasiage of culti-
vation implemenls (Paper XXXI, Repoa t925-26, p. 6-6) ; (ii) rhe
effect of chalk on soil resistance: and (iii) the moisaure contcnt ar
rvhich a well-kneaded mass of soil is aboui to become sticky (paper
XXXV, Report 192?-28, p. 66).

(b) Pnvsrcer Cnrursrny.
XVII. E- lf. CnotrHrn ero J. K. BAsu. ,, Note on a Simple

Tlro-Compdrtntent Elecbodialysis Cell lor tbe De{er-
mination of Exclnrgeable Bases." Transactioos of the
Second Commission of International Societv of Soii
Science, Budapest, 1929. Part A, pp. l0O-102'.

Bradfield's two-comlrartment cell for the determination oI
exchangeable bases has been modified to enable the bases to be
obtained in a smaller volume of solution. The soil is placed on the
bottom of a u'ide Alundum thimble resting on a perfbrated nickel
katlrode, and the anode is a perforated plitinum disc close to the
surface of the soil. With this arrangement, the whole of the soil.
but none of the uncovered membrane, lies immediatelv between the
electrodes. The ratio of endosmotic flow to ionic'transport is
reduced to a minimum.

XVIII. S. G. HerNrzB AND E, NI. CRowrHER. ,,An Ertor in
Soil Reaction Detennination bt the euinhyd,ronellethotl-" Transactions of the Second Commisiion of
International Society of Soil Science, Budapest. 1929.
Part A, pp. 102J 11.

In several series of soils from !\'est Africa, Siam and England,
the pH values obtained b] the quinh_rdrone electrode occas'r-onally
exceeded those b) the hrdrogen ele.trode bt more than 1.0. Sucir
erratic soils could be detected b\ lhe fact th;t in potassium chloride
suspeosion the soil paste gar,e a higher pH value than the clear
supernatant liquid when both l\,ere measured by quinhydrone_ The
reduction in aciditv is clearll.shown when quinhydrone is added to
a mixture of an erratic soil rvith an indicator solution. It is
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ascribed to tie production of manganous hydroxide by an- inter-
action of quinhydrone rvith manganese dioxide associated with the
soil colloids.

THE SOIL POPULATION AND ITS BEHAVIOUR.
(Bacteriological and General Microbiological Departments-)

(o) Becreere.
XIX- P. H. H. GRAY. " Vibtio (Miuospha) Agat Lique'

faciens." Gray and Chalmers. Annales de l'Institute
Pasteur, 1929. \''ol. XLIII, P. 1058.

A reply to a criticism in a previous number of the aboYe
journal ai to the cultural purity of the organism described by Gray
aod Chalmers in 1921.

(b) PRorozo^.
XX. D. Weno Curt-rc alip L. IU. CRUuP. " Carbon Dioxide

Proilitct;on it Sarrds anil Soils in lhe Prcsence and
Absence ol Amoebe." Annals of Applied Biology'
1929. Vol. XVI, pp. ,172-482.

Experiments are described on carbon dioxide productiol from
soil and- sand cultures containing a species of bacterium \!ith and
without amoebe. The follorving results were obtained:-

1. Carbon dioxide production and bacterial numbers are corr€-
lated provided that amoeba are not present, or are present in very
small numbers.

2. The bacteria are more emcient as producers of carbon
dioxide when their numbers are not rising, and less efficient rvhen
their numbers are increasing. This does not hold Ior young
cuitures. Also each bacteriurn becomes less efficient as the density
of the population increases.

3. The amoebe cause a decrease in carbon dioxide production
in sands containing peptone, but an increase in sands containing
mineral salts solution rvith glucose or soil extract.

THE PLANT IN DISEASE; CONTROL OF DISEASE.
(Entomological and Mycological Departments')

(a) INsecr Prsrs aNp Tsgrn Corrnor-.
XXI. A. D. IMrts. " Sorne tr'tethods ol Technique applbable

to Entonology." Bulletin of Entomological Research,
1929. Vol. XX, pp. 165-171.

Describes methods of technique appticabte to entomology that
have been used by the author in the course ol a number of years'
experience. It deals with methods of mounting, staining, preser\-
ing and rearing insects adapted for different lines of investigation,
and has been written $'ith a Yiev to assisting research workers
both in this country and in other parts of the Empire.

XXII. J. DAvtDsor- -\r-D I{. HE:-SEN. " The Internal Condi'
tion o! the Host Plnnt it Relation lo Insect AttacL, rith
Special Relercnce lo the lnfluence ol Pytidine." Atoals
of .\pplied Biology, 1929. Vol. XVI, pp- 458-471.

Certain substances administered to the roots of broad beans
are absorbed and transferred to the leaves and stems. Pyridine,
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applied in this way in suitable concentrations, exercises a marked
detrimental effect upon the aphids : the exact conditions, however,
are rather dimcult to define: among the important factors are those
governing absorption by the plant and the effect of the pyridine on
the plant after absorption. In the sand experiments, the effect on
the aphids was largely proportional to the amount of pyridine
administered to the plant : pyridine, however, depressed the growth
of t}!e plant. In soil cultures, the pyridine had a less detrimental
effect on the plants and on the aphids, though in sufficiently high
conc'entration, higher than was needed in sand, it proved to be
toxic.

XXIII. H. F. BARNES. " Two Gall Lldges (Cecidomyiila)
lotnd it Storcd. Prod,ncts." Bulletin of Entomological
Research, 1929. Vol. XX, pp. 1t9-122.

Describes tlvo nelv species of gall midges affecting stored
products on the Continent, both species probably being more or
less beneficial, since their lan e possibty prey upon mites.

(b) FUNGUs Prsrs auo Tsrrn Coxrnor.
XXIV. 1\'. B. Bnrenley. ,, Variation in Fungi awl Bac-

tezia. " Proceediogs of the Intemational -Congress of
Plant Sciences, 1929. Vol- II, pp- 1629-l6bt. -

_ .-\_n introductory survey of the present position is followed b;-
a brief critique of genetic phenomena, concepts and terminology in
groups of organisms other than bacteria and fungi. The trvo la*tter
groups are then considered and a critical analysis is made of the
phenomena of variation tllat hare been described. These may be
classified from two points of view; firstly, on a basis of morpho-
logical and physiological criteria which arranges the dat; in
phenotlpic values and, secondly, according to tha factors of their
appearance and their mode of behariour, lrhich arranges the data
in genetic values. Correlations bet\r'een the trvo systei.rs of classi-
fication are discussed. The tlpes of variation in fu'ngi and bacteria
classified_ on the genetic basis are treated in relation to processes
of growth and reproduction in these groups of organisms :'aberrant
t]'pes of genetic phenomena are considered. Fungi and bacteria
are compared. l'ith other groups of organisms in respect of the
t-\'pes of genetic phenomena exhibited, the interpretatioo and classi-
fication o[ these tlpes, the g.enetic concepts rvhich emerge and the
tern)inolog) adopled. Finally, the directions of genet'rc research
on fungi and bacteria, and the possibilities and" limitations are
considered.

XXV. N.I. S. NIARTTN. ".ldditional Hosts ol Synchnttrilm
eru).ohioticun (Schilb). Perc.', Annals of .{pplied
Biologr', 1929. Vol. XYI, pp. +22-+29.

_ lnfection of numerous species of Solanacee by Synchytriunr
entlobioticrotr has been obtained, using Glynne's i,greeD ri,art,'
method, Plants grorvn in contaminated soil did not shiw infection.
The follorving nerv hosts are recorded I Soldnuln ilulcamara var.
t,illosissimum, Nica:rdra physalodes, Solamlz. d,ulcamara alha,
Solanrnt notlillorutn and Solanun tillosnn-

In certain hosts the fungus mav occur in the tissues, rvith
little or no external sign of its presence.
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XXVI. II. D. Gt-rs....tl. " A Nole on Sone Etc?er;nrcits
dealitg'aith Sulphur'l'rcatment ol a Soil and ils-Efiect
on lVTteot I'ield." Proceedings of the Royal Societl'
of Victoria, 1921). Vol. XLII, pp. 30-35.

This rvork rlas carried out by Iuiss Gl1'nne during a lisit to
,A.ustralia.

A plot of land near lllelbourne University, on which-rvheat had
beeD gio.rrn for fourteen vears' was repo.ted to be-so badl)' infested
rvith Tungi, causing foot and root'rot diseases in wheat, that a

good crop could not be groltn.
Soil treatment *'ith sulphur gave large increases in crop' up

to oYer 800';; with sulphur as 0.I5|, of the soil.

In case sulphuric acid should reduce both crop and disease,
treatnrent rvith icid rvas follorved in some plots by an application
of calcium carbonate after an interlal for the acid to affect the
Iungus in the soil, before the wheat was solv!. Increases in crop
similar to those obtained rvith sulphur were obtained' both *'hen
sulphuric acid rvas applied alone and rvhen it was folloved b1'

calcium carbonate.
A survey of the disease sholled a relatively small-amount

present in controls and treated plots, and no significant difierence
between them,

The results indicate Dot an effect on disease, but a hitherto
unsuspected sulphur deficiency or a deficiency in some other element
or compound which is rendered available by the treatment.

An increase in crop obtained with ammonium sulphate' larger
than that produc'ed bj'the amount of sulphur contained in it'
suggests also a oitrogen denciency.

(c) Bacrenler- Drsrases.

XXVII. R. H. SroucHroN. " The Morlhology arul Cytology
of Bacterium malvacearum -E.F.S." Proceedings of the
Royal Society (B), 1929. Vol. CV, pP. 469-484'

Studies have been made of the internal structure and the
growth forms of Bocterium mahtoceotum, the organism causing
ihe Black-arm or .{ngular l-eaf Spot disease of cotton.

By means of a special technique, it has been shown that.all
the cells of the bacterium possess a centrally-placed structure shich
divides at the same time as the cell, one-half of the structure
passing into each of the daughter cells. The details of this division
iru.e b6.n folloved and reasons for believing lt to be a true bac-
terial nucleus adduced.

Apart from this central structure, cells in a young culture- of
the oiganism frequently produce very small deeply staining
bodies,;hich are liberated from the cell either by simple extrusjon
or by grow'th on a long stalk. These bodies appear to be identical
rvith tf,e " gonidia " described by other workers for various species
of bacteria.

A second grorvth form which has been described is a larger
coccoid bod-r', which is formed by a process of budding from the
parent cell. The details of this process have been followed.
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TECHNICAL PAPERS
CROPS, SOIL AND FERTILISERS.

XXVIII. E. J. Russru. " Recent Agtietltwal Deoelop-
,nenls in Atsttalia." Geography, 1929. Vol. XV,
pp.267-273.

XXIX. E. J. RussELL. " Soils aad. Fertilisers.', Agricul-
tural Research in 1928, pp. 13l-162. (Royd Alricut-
tural Society of England, 1929.)

XXX. E. J. Russer-r.- " Science and. Ctop Proihtction.',
Transactions of the Oxford University Junior Scientific
Club, 1929. Fifth Series, pp. 64-59.

XXXI. E. J- Russerr. " Feiilisets." ,' Yorkshire Post "
Royal Shorv Agricultural Supplement, July, 1929.

XXXII. E. J. Russerr-. "The Frtute ol Agticrlture-"
Discovery, 1929- Vol. X, pp. 356-368.

XXXIII. E. J. RussELL. " Tlrc Conquest ol the Waste
Places: a Ttiumph ol llodern Science.', The Realist,
1929. Vol. I, pp. 39-54.

XXXIV. E. J. Russrrr-. " Soil Fertility and its Codrol.,'
British Association, Report of South African Meeting,
1929, pp. 413-415.

XXXV. B. A. KraN. "P[ysical Factors afld thefu Con ol.,'
British Association, Report of South African Meeting,
1929, p. 415.

XXXVI. J. O. Irwru. " Crop Forecasting and the use ol
lleteorological Data in its lflproltefient-" Conference
of Empire lleteorologists, 1929, H.NI. StationeryOffice.

XXXVII- H. L. Rrcnenosos, " Agict ltural fuIeteorological
lVorh on Soils and lllantres." Conference of Emoire
I\leteorologists, 1929, H. L stationerv Office.

XXXVIII. J. WrsHanr AND H. J. G. Hrrrs. ,. Fediliset
Trials on the Ord.inarv Form." Journal of the Ministry
of Agriculture. 1929. Vol. XXXVI, pp. 624-b32.

XXXIX. A. G. Nonuar'. " The B;ochernistty ol pectin-"
Science Progress, 1929. Vol. XXIV, pp. 263-2?9.

XL. R. K. ScHourr-o .cr-p B. A. Keex. ,, Rigidity in
lVeah, Clay Suspensions." Nature, 1g29. Vot.
CXXIII, pp. a92-a93.

XLL E. M. CnowrnBn. " Soils and, Fettilisers: a Report
on Recent Dez:elopments-" Annual Report of the
Society of Chemical Industry, 1928. Vol- XIII,
pp.469-506.

XLII. H. Lloyp Hrm exp F. E. D^\. ,, The Fermenlation
Industries: a Repott on Recent Detelopfients (esfe-
cially Yeasts and. Barley)." Annuat Report of the
Society of Chemical Industry, 1928. Vol. XIII,
pp.53l-561.
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BIOLOGICAL.
XLIII. W. B. Bnrenr.ev. " Science ol the y ear-1928. The

Biological Sciences." The Annual Register for 1928.
Vol. CLXX, pp. 37-41.

XLIV. W. E, Bnrxcnr.ev. " The Dormancy of Weed Seeds
in the Soil as aflected by Cdtiootion onil Fallowittg."
British Association, Report of South African Meeting,
1929, pp. 4l?-418.

METEOROLOGICAL OBSERVATIONS.
IUeteorological observations have been systematically made at

Rothamsted for many years. The deviation of sunshine, mean air
temperature and rainfall from their averaSe monthly values for the
season ending September, 1929, is shown in the diagram on the
follorving page, an excess being recorded above the horizontal line
and a deficiency below.

The records now taken at Rothamsted are as follows :-
Cotttittnotr.s self-tegisleting recorils o| :'-

Barometric pressure. (Negretti aod Zamtra barograph.)

Radiation. (Callendar recorder.)

Sunshine. (Campbell Stokes recorder.)

\\'ind direction and velocity. (Negretti and Zambra anemo-
biagraph.)

Rainfall. (Negretti and Zambra hvetograph.)

Drainage through 20-inch, 10-inch and 60-inch gauges-
(Negretti aod Zambra special design.)

-{ir temperature. (Negretti and Zambra thermograph.)

Soil temperatures at {-iflch, S-inch and I2-inch depths, both
under grass and in bare soit. (Negretti and Zambra
recordiog thermometers and Cambridge Instrument Com-
pany electrical resistance recording thermometers.)

Records taken a, stateil h.ours eaclt d,ay.

In addition to the above, the usual barometer, air and soil
temperatures and rainfall readings are taken at I a.m. ; these are
supplemeoted by further readings at 3 p.m. and 9 p.m. of certain
selected factors-wet and dry bulb for relative humidity and derv-
point, soil temperature at 4-inch and 8-inch depths. A daily
ieading is also made of a simple atmometer, to obtain a measure
of the amount of evaporation from a wet surface during the pre-
cediog 2+ hours. Full notes are also made of the general weather
conditions.

The detaited information obtained from these records and
observations is employed by the Statistical Department in inter-
preting the crop records, and is also used, together rvith pheno-
logical notes and observations of crop gro$'th, itt drav/ing up the
monthly statement for the purpose of the Crop-Weather Report
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of the IVinistry of Agriculture. The continuous self-registering
records are used bv the Physical Department in their siudies oJ
borderJine problems in I\leteorology and Soil Physics.
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D€viation lrom avelage monthlr. varues oI sunsh)ne,
mean air temperature. aod rainrall-SeasoD l928-29.
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THE FARM E CROP RESULTS
ocroBER, r928 - SEPTEMBER, 1929.

I. Weather-

The two outstanding features of the weather this year were
the exceptional frost in February and the long Summer drought.
The mean temperature for February was only 30.7oF., 80 below
the 5l-year average; the mioimum daill' temperature rvas
under 20oF. oo six da1s, and rrent as lorv as 13oF. on
the t4th. This frost rvas accompanied by a period of drought,
which persisted into tr'Iay. During the four months, January to
April, there rvere 4.089ins. less rain than the 78--,''ear average- Two
thunderstorms in l\{ay brought relief, started crops growing
vigorously, and ensured a good hal' crop; but for the remaining
months there vas a total deficiencl' of 5.753 ins.

It was a particularly sunny 1ear, there being 272 hours of
sunshine in excess of tie 36-year aT'erage. March alone accounted
for 72 hours of this excess, for as soon as the cold spell 6nished, a
period of bright drying lveather began, culminating in a Summer-
like Eastelrveek-end. The months from llay onrvards had 56.6,
23.7 , 42.-o and 9.2 hours of sunshine abor,e the 36-year average.

Unlike 1928, the \\'eather was conducive to a splendid Spring
tilth, and, once the frost went, enabled cultiration to proceed with-
out interruption. Like 1928, this rvas a -r-ear favourable for fallou-
ing, except for annuals such as Alopecurus agrestis (Black Bent),
whose seeds rcmained dormant in the soil throughout fallorving
operations, and g'erminated only after the Autumn cereals had been
sorvn. Like 1928 again, conditions during ha1'-time and han'est
were excellent. It was a poor season for grass, however. The
early Summer 6ush was soon oler, and for the rest of the year
pastures remained burnt and bare.

II. Ctops. (For dates, yields and other ioformation, see Table
on pp. ?9-80.)

Wheat and Winter oats \vere sown under favourable condi-
tions, the wheat after potatoes, sugar beet and clover seed, the
Winter oats after wheat. \\rheat wintered well in spite of the
loosening effect of frost on the soil, but most of the Winter oats,
haling been badly eaten b1'pheasants, *'ere killed by the severe
cold, Thel-had to be patched in the Spring rvith Spring oats, and
three acres tvere re-soNn lvith barley- The \\rinter vas particularly
favourable to Black Bent, which came up very thickly on Broad-
balk, despite the 1926-27 fallowing, and also in the Winter oats on
Long Hoos IL The faltorving of the lower three-fifths of Broadbalk
was completed this year, and the rvhole field rvas sown, for the
first time since 1925, in October, 1$29.

With a good manuring and rolling in March, wheat came on
well, and both Little Hoos and Gt. Harpenden turned out dense
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and successful crops. Gt. 
"".J0". 

was under-sor{n N'ith Italian
Rye Grass and Broad Red Clover, but the drought and the heavy
rvheat crop gave these little encouragement and most of the clover
failed, though sumcient grass rvas left for next year's hay crop,

Barley was sown early under favourable conditions, and
despite the drought, grew well and gave a heavy yield. The barley
in Sawyer's and Gt- Harpenden $,as under-sorvn rvith a permanent
grass seeds mixture, as detailed in the pretious report (1927-28,
p, I0I), thereby completing the grass programme. Charlock in
Long Hoos was again controlled by spraying.

Barley in Hoos Field was sown in drills 24 inches apart to
facilitate cleaniog operations. Trvo varieties vrere used, in alternate
strips, and these $,ere drilled at right angles to the usual direction
of sowing.

Harvest was again lree from laid grain, except the usual
Broadbalk plots and a small trial plot of barley after swedes in
Gt. Harpenden, where sheep had been folded on the roots. This
showed clearly that if sheep are folded on arable land on this farm,
they must be followed by a crop other than barley.

Potatoes were planted by l?th April in l,ong Hoos I. The
yield was light and the crop was lifted under pe;fect conditions.
Sugar beet sown in the same field, Section V., on 4th May, was
slow in coming away, and rvas also a light crop. Bam Field
mangolds were sown on 24th-27th April, with the land in good
order.

A heaq hay crop was cut from Foster's and Long Hoos III,
aod immediately after both fields were ploughed by lractor and
bastard fallowed. After a good crop of mustard had been ploughed
into Gt. Knott. this also was fallowed, the weather oflering little
prospect of growing a successful second green crop, Both- fields
were ready for wheat sorving b1'September, and ihis u,as done
before the end of the month, before the drought broke.

Immediatell after the carting.of the corn from Pastures, the
field was dunged at the rate of 15-16 tons per acre, using mechani-
cal dung spreaders, and a r1,e and vetch mixture was sorvn.

III. Stock..

, Twenty-four Angus-cross (3ttle $.ere purchased in February
and kept on the grass from then onrr.ards. Ther. are now beine.
fattened off, eithei in the stalls or on the grass.

No fattening lambs in addition to those raised on the farm
were bought in the Autumn, on account of the poor condition of
the grass. Fifty half-bred e\r'e lambs were seiured in August.
however, to bring into the eu.e flock, this being more profitadie ai
Present than the purchase of either ewe hoggs or gimmers.

Three good \\'essex sorvs sere purchased to help in buildine
up the herd of pigs, and a number of honre-bred giits are being
saved.

IV- Grass.
The new grass fields had an unfortunate time after June, with

the hot, dry Summer and a considerable head of stock on them.
This prevented their filling up in the lvay thev would otierwise
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have dooe, Gt. Harpenden (Autumn sown, 1928) Provided the
earliest grass in the Spring, although the Winter killed many of
the tender clover seedlings. New Zealand looked poor throughout
the season and had many u'eeds. Of the older grass, Little Knott
was easily the best, but in spite of its dense covering of clover
and grass, it produced little more after June than tie younger 6elds.
Wild white clover and good grasses show-ed a distinct increase in
Great Field. All the grass was topped as soon as floweriog heads
developed, and received I cwt. sulphate of ammonia at the end of
the drought to help its recovery.
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THE WOBURN EXPERIMENTAL FARM

RECENT CHANGES.

In 1876 the Duke of Bedford started and carried on for many
years an experimental farm at Noburn, on a light sand)'soil, at
which the Rothamsted experiments on wheat and barley rvere
repeated in a modified form. Three other investigations $'ere
included: the effect of lime on an acid soil, the manurial value
of cake and corn fed to farm animals, and the effect of green-
manuring on a light soil. The Royal Agricultural Society was
responsible, through their chemist (Dr. A. Voelcker till 1890, after
that Dr. J. A. Voelcker), for the conduct of the experiments, and
in 1912 took o\.er the farm entirely. In 1921 they gave it up, and
Dr. J. A. Voelcker then carried it on rvith the aid of a grant
obtained through Rothamsted: in 1926 it was taken over entirely
by Rothamsted, the laboratory was refitted and the pot culture
siation put into full rvork- Sioce 1927, Dr. H. H. IUann has been
in charge, with l\tr. T. W- Barnes as assistant. A grant has been
obtained from the Royal Agricultural Societ)' enabling us to make
a statistical examination of the rvhole of the data assembled during
the entire period. This is proceeding and is promising ioteresting
results. It is too early to discuss the crop relationships, but some
of the efiects of fertilisers on the light sandy soil are being dis-
covered b1'Dr. Crowther and his colleagues. There is no evidence
that the addition of lime has increased the availability of the
potash, nor that potassic and phosphatic manures havc used up the
iime (the exchangeable r'alcium): nitrate of soda. indeed, has a
slightiy conserting effect; sulphate of ammonia, on the otler
hand, exhausted it and made the soil acid, not, howeter, as acid
as it might become, because as the acidification progressed so rhe
loss of lime by leaching became less. It is interesting that sup€r-
phosphate, even when applied erery year for 50 years, has no
iendincy to make the soil acid, although the trVoburn soil contains
little or no calcium carbonate and readily becomes acid. Sulphate
of ammonia did not reduce the exchaogeable potassium. The work
has been simplified by certain modifications in procedure designed
b1'. Mr. Basu and Dr. Crorvther.

For the 6rst time since 1905, the I-ansome Field Sreen-manur-
ing plots gave good f-ields, and tares proved bette. than mustard;
rvi cannoiat present offer an explanation for this.
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REPORT FOR T929.

By Dn. J. A. VoELcKER, C.I.E., M'A.

The early part of the season was rainy' and followed by a cold
and windy January and February, 1929- Fairly dry weather pre-
vaited uniii May, and from June onwards there were contioued
spelts of droughi until harvesitime. This enabled the corn harvest
to be gatherid in well, but roots, green crops' and Potatoes
suffered, and grass grew only moderately.

RAINFALL.
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FIELD EXPERIMENTS.

1._.CONTINUOUS GROWING OF WHEAT AND BARLEY
(STACKYARD FIELD), 61sr SEASON'

WlLeat.

After the cleaning fallows of 192? and 1928, " Million " wheat

was sown on October 31st, 1928, withholding all manures' .to
ascertain the eflects o[ fallowing and the residual manurial rn-

fluences. It came up well. At first' Plot llb (farmyard manure)

looked best. ln Deiember. plots 1 (minerals only) and 5 (lrme)

looked well ; 2a (sulphate o[ ammonia) was the worst and nearly

bare; 2b was better: and 2bb better still'

The wheat greu only sloNl), but by January it covered the

ground and had suffercd iittle damage from game or rabbits'

ln lanuarr. llb arrd I no lonqer stood out; 2a and b, how-
e, e, .e,i-rained'ihe worst. B]' mid--April' 4 once more stood olt
.rro".io. to I and ? (unmanured)' and i, 5 and 8 superior to 3, 6, 9:
.,.,Liilit. tro".t".. because thi soils of 2' 5 and 8 appeared drier
ihan t(o.. of 3, ti, 9. In May. tlre limed plots 8aa and bb were

remarkabll superior to the unlimed' and 3a (double nitrate ot soda)

to 3b (single nitrale of soda) ; l'lb' howe\er, \las no longer superlor
to the rest.
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The summer drought checked t}Ie wheat, and numerous weeds
appeared: mayweed on unmanured and mioeral plots, spurry on
sulphate of ammonia plots, and coltsfoot, proppy and vetch on the
remaioder. Evidently on this weedy light land, two years' intensive
cleaning is insufficient.

In the winter the soil on the nitrate of soda plots \!as notice-
ably darker, and wetter in appearance, than that on the sulphate
of ammonia plots-

The yields are given in Table I. The yield of the unmanured
plots (1 and ?) exceeded that of the previous 12 crops, being about
equal to the 50-year aterage. In spite o[ t-he appearance of the
crop, residual effects were produced by farmyard manure and
minerals, especially potash, and by lime, but none by sulphate of
ammonia and nitrate of soda.

Ba ey.

The longer interval available for cultivations had kept this
crop clemer than the wheat, and the two vears' fallorv was very
efrective. The yields obtained (Table II) were the best for the pait
20 years, although some spurrv again appeared and the crop looked
yellow on the unlimed plots. Throughout growth the best plot was
the farmyard manure plot (llb): the worst were sulphate of
arnmonia without lime (2a, bq 8a,8b). The arvns of the barley
were darker on those plots a'here no phosphate had been given
than on the rest.

TABLE I.

CONTINUOUS GROWING OF WHEAT, I!29.
(After 2 years' fallow.)

Stackyard Field-Produce per acre.

Iltuu6 ,{pplied Atuua[r.
(B€roE &. faxow).

F@ @outs sc Repqt 1927-2a.
No M&ues io 1929.

I U@anured
?: Salphae or Amuia .. .. :. ::2aa A5 a, mln LiDe, J.D., !90s, rerEted l9@,

t9t0, t9

cdr i c6 wcishtp6 lDq lDera@. I a.re. rbuh€I.
Chaff,

2b
2bb

3b
1

5b
6
7

ab

abb

9b

l0b
lla
tlb

r 1.1
0.3

,.7
t.l
5.t

l2.a
9.5

17.a
r0-9
13.3
l2.a
8.5

2.7
7.9

9.4

t7.2

t7.o
9.3
5.6

16.5
2t.g

lrl I
0,61

1.5,(

1.21
8,30
6,53

16,38
4.32

12.13
9.aa
7,50

2,79
5.86

2.61
7.01

18.43

10.89
6.93
5.05

t1.21
20.95

59.2

ses
57.O

60.6
58.7
57.7
57.7
59.5

_
59.5

54.,t
54.5

59.o

5.98
0.1,1

0.49
0.57
2.42
6.86
4,93

9.?l
5.44
7,O4
6.72
4.42

1_39
1.t1

1.50
!r39

9.30

8.96
4.94
2.a6
4.81

ll.4a
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T^BLE ll-

CONTINUOUS GROWING OF BARLEY, T929.
(After 2 years' fallow.)

Stackyard Field -Produce per acre.

Maoc Appli.d ADouaIy.
(Bdor. t!. F..uor).

FG dordr s.. R.port l9r-2a.
No X.Du!.. in 1929.

t Utrdadur€d

2.. As 2., Firb u6r, Ma., 1905, r6p.arrd 1909,
1910, 1912, aod 1923 . . ..

2b As2a, rirb LjEe, Dt.., 1897, rcp..t.d l9l2 .,
2bb I A6 2a, Filh Lio., Dd., r 897, rF.tcd lld., r9o5' 3a !Nrtrateolsoda .. ..
3a As3a, Firh LiD., Irn..l92l
3b Nit.ate o, Soda .. . .

sbb As3b, wilb LiEe, Jan.,l92la. Mioqal tIaDuies {Sup€rpb6phate aDd Strlptate
of Pot sb)

ab As &, Fitn Lioe, lgls . .
5a Minenl l(ellEed Sulphat.of Ame@ia ..
5! As 5a, wirh Lid, M&.,1905, Epat d 1916 ..
5b As5a. Eth LDe. Dec,. 1897. eDetld l9l2
6 Mind.I ltaourEs i.d Nitraic ol Sod.
7 Uomtrurd
8. Mioeral Mdu6 a!d, in altsr.te yeaN, Sdpbate

of ll@@i, . .

Ear Asa., eirh LiD., D..., 18s7, ftpeated l9l2 ..
ab Mbel yaottE add Sulpbare oI Amtuonia

(o@itted in,lte@te yea$) ..
8bb As 8b, ritL Lime, Dec.,lag?, rep€ated l9r2 ..
9a Uineral llanuE and, iD altemat. yea6, Nitrare

ol sodr
9b ltioeral l[anu6 atrd Nirate ol Sod. (oditted in

allftar. y.6,
loa SuFrph6pb,rc and Nirral. ol Sodr . . . .

lob Rrpc Dusl . . ..
lr. Sulpbak ol Purd:b and:\trrateofSoda ..
llb Fd6]-dd llanur.. ,.

20.4 s.sr I so.r2.7 t.2t
't2.a2

2.61

10,36
15.10

.50
la.ag
1A2

rt.a9
9.61

12.8,1
11.05
.l.l,a
4.79

1.1.16
r53r
12.12

0.,r3
ta.,rt

0.85
ra3a

r9.5
49,7
51.7
51.5
51.0
19.7

50.a

Y
ags
52.0
50.1

soo

si3
5l.a

1.1.9
2,t.9
20.0
33.4
r6.0

la.3

2l.l
24.4

5.4
l5.o
21.2
30.6
20.2

t.l

3.7
30.3

33.9

36_0
2l.l

5-1
29.r
3.r.7

11,37

7.A2
r2.8:
8,61

9.9S
lr.l7
2.31
?-ra

I t.29
1a.36
Ll9
o.5?

lt.16

l.al
1a.50

t6.05

11.23
to.l I
2.75

lr.39
16.47

9. ROTATION EXPERIMENT.

THE UNEXHAUSTED MANURTAL VALUE or CaxB erp ConN
(STACKYARD FIELD).

Series C.

The smalt cloler aftermatb of 1928 was not led off, but
ploughed in rvith a tractor plough. This possibly explains the
growth of veronica, chickweed and grouodsel in the young wheat,
and the thistles tiat came later. Hand-hoeing was eflective, but
the crop, as usual, was poor :-

Wheat (after Red Clover, 1928) Produce per acre.

i ncra co. Ii__t T.U Cc!. Str.F, CL.fi,
Itreiaht. &c.

i e*t.b. wr. p.' a*ter. I

19.6
t7.o

lb.
59.3
55.2

52.0 20.68
5l.l !0.16

- 1.16
522 16.02
52.9 16.79

13.5
t2.o

lb.
t9
l6

Cb.If,
Tot l

I (Corn) ..
2 (Cake) ..
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WOBURN EXPERI
DATES OF SOWING AND HARVT

Sugar
Grass

C.op and previous
otre.

Early Potatoes,
after Barley
(Ecupse)

Potato€s (o$I!
seed, Ally)

Soiling crop after
Potatoes, 3 bush.
Rye, I bush.
Vetches, I bush.
Beans ..

Rwe and \'etches
(3':r) afte! Sprhg
Oats. Barley aftet
Rwe atrd Vetches
(t'lumage Archer)

Grass a{ter Barley

Forage alter Grass

Kale: 3 acres after
Mustard {eateD off
bysheep).2acres
alter Forage

Cultivation. llanuring-

Bedlord re{use
tons per acre

3Super.,2S/Amm.
2 ll Pot.

l5 tons Bedford
d ung

2 tons Lime . .

lI'Amm.
tons Lime

Ploughed March 12. Roll,
cultivated and harrowed
Ma!' 20, on 22 ins. ridges

Stubble, tractor culti-
vated in autumn and
plougbed. Ploughed, har-
rowed and cross cultivated
March 26. Bouted up
April I -2, 27 irls. . .

Cross cultivated after
Potatoac atrd drilted ,.

Stu bble plougbed and har-
rowed. Ploughed April
ll-20, barrol*€d and
dr fed .,

Ilarrowed

PlouRhed, cross cultivated
and harmwed- Dritted . .

Stubble cultivated Oct. 3.
Tq'ice ploughed and culti-
vated. Bouted 27 ins.

Stubble cultiYated Oct. 3.
Twice ploughed and culti-
vated. Bouted 27 ins. . ,

I S/Amm-,2 Super.
I M/Pot.

2 S/Amm-, 2 Sup€r.
I M/Pot.

I

I

Apr. I

Mar. 20

Sept. l9

Jau. 4
Feb.2{

May 93

Apr. I I

July8

NIay 93

Great
Hitl

Road
Piece

l0+ I
:

R!'e: 3 &res after
Mustard, 2 acres
after Forage

Potatoes alter
Barley ..

Sugar
Barle],

Ploughed, roIed, har- 2 S/Amm.,3 Super.
roiged, and driled

Tractor ploughed, roued,
hairoE ed, driled

2 tons Lime, 2
S/Amm., 2 Super.,
2 M/Pot., 12 tons
Bedford duug ,.

2 S/Amm.,
3 Super, 3 Kainit

3 times ploughed, culti-
vated and harro$ed

Fa-low ploughed,by steaE
tackle, and cultivated
wittr horses. Twice horse
cultivated and twice trac-
to. cultivated aod har-
rowed

I s/Amm.,
2 Super., I M/Pot.

As above,
with 12 tors dutrt

2 S/Amm.,
3 Super.

I S/ArDm.
2 Super.
I M/Pot.

Jan.
Apr. 29
Apr. 2 t

Butt
FurloDg

Barley after Sugar
Beet aDd Potatoes

B€et
Dec.

Bade)'
Srvedes

Fallow

May 16

JaD.

July 30Field

WarreB
Field

10 Wheat alter
Fallow ..

. All 1929 excq)t where otherqrise stated.

May l4

Lansomc
Piece

1+

8+

4

Date of
trlanuring.*
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)NTAL STATION
tNG, AND YIELD PER ACRE, 1929

NotE.--See p. 76 for particulaB of permanent exPenmetrts on Stackyard aBd Ilftome Fields'

73

)ate and iatr
of so*'in8.t Cuitivation.

Harvest- Carted. Thrashed. Yield
per acle.

Notes.

flay 23 Four horse ho€ings Oct. 22-31 Oct.22-31 sec P 11l
16 ib. per TNo hand hoeings

Chain harro$ and
Apr.4-5 horse hoe. TNice
20 c$t. per bouted up
acre .. Juty 15 ..

Ditto . . .. Sept. 16 . .

Sept. 26 ..
3 bush. per

35 cs't.
5 tons

13 ctst. . .

2 tons
oars laiLd

lin to.age
.rop,sohall

_ ploughed
Eaten ofI bv rup, r@iD.
shecp .l l:iio,:i::i

acre I Il-l-r-
sePt.2&29 I I ] '(re28) 2li i ibosh. per i

f#, ,i I r:r'i"uo.o, oo. . . Aus. r7 .. I eug. r; .. Nov. tz
3 bush. per I I Itt

L - Jutre28 .. llulyg .. | -l_llt-l-
Juty 6 .. I Horsehoed

sept.26.. I - I - i -
May 16 .. I po** *i"" r,"r-, sept. 14-18 I sept. rals see P loS' 

lrowed & rebouted I llrll
I I r I , p.o,grr

Juoel .. I Roued, twice horse ocE.2 .. Lo.t. z r3tons .' Pr'Y'Dtid

lli*;il ,.. | '"*""

] 
lto dFrsh

a bush. p€r 
I&rE
I I ltr*eoc."

' I 'o' 
*outotll

I Fht roled. I acre r I I l

I uma t" t'oet aad I I i I

Nov.ffi.. lflough&up .. le"s.22 .. l,rug.ro .. ] Nov.20 | lsc\rt.
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These results show, io common with earlier reports, that the
extra nitrog€o on the cake-fed plot has no effect on ihe subsequent
wheat crop.

Series D.
Swedes followed tlte 1928 wheat, and, in spite of droue-ht.

aphis attack, and damage from rabbits on Plot 2, gave a fair yield
wit} no sign of " fingeiand toe. " The yields weri :-

Swedes (after Wheat, 1928) Produce per acre.

I
2

(Co.")
(Cake)

The produce was divided equally oser the area and fed off br
sheep, which received also corn and cake as follows:-

Corn-Fed Plot:

Coke-Fed. Plot:

Barley and oats equivalent to 24.61b.
nitrogen per acre.

Linseed and cotton cake equivalent to
56.5Ib. nitrogen per acre.

_ _ 
The land was ploughed in February, 1930, in preparation for

barley.

3. GREEN CROP AND GREEN.MANURING
EXPERIMENTS.

(a) Sh-cbyard Field.-S eie s A.
Upper HaIf : Wheat after Green Crops fed ofi by sheep.
Following the tares and mustard crops of 1928, wheat was

sown- As usual, it showed the initial superiority over the adjoiniog
Permanent'Wheat plots, followed in May by poor later g.o*th ati
low yields :-

Wheat after Green Crops fed ofi: Produce p€r acre.

H..d C@.
wersb- T.il C@.Busbels. et Weisht
BGh.l-

l, after Tares fed orI
2, as I, Limed lY2:l
3, after Mustard fed ofl . .
4, a-s 3, Limed l9S3
5, adjoinirg laod (Potato plot). .

s.7
5.5
8.0
5.4
8.0

ll).
59.3
58.5
58.7
58.9
58.8

8.3
7.0
7.4
5.5
6.3

lb_
20
t2
t2
t2

These results are similar to those of previous years, and show
also a {urther drop on the limed plots, Nos. 2 and 4. The possi-
bility tlat lack of readilv available nitrogen is responsible for the
low yields is now under investigation in both field and laboratorv.

tons.
7.25
4.10

17.5
12.5
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Earlv and late applications of nitrate of soda, singly and together,
werC given to small plots on this area, and produced an increased
growth of a better colour, This result is being closely followed up.

Lower Half : Green Crops fed ofi by sheep.

Twitch was prominent in the wheat stubble of 1928, and
necessitated vigorous operations before mustard and tares e'ere
sorvn. In spite of the drought, a fair crop was obtained, rvhich
was fed off by sheep, receiving in addition 3cwt. per acre cotton
cake. The land rvas then ploughed in preparation for wheat.

(bl Lansome Fiekl-
'Wheat : after Green Crops ploughed in.
'Wheat was drilled after the mustard and tares were ploughed

in. It came up well, grew vigorously, and gave very satisfactory
results. This result is in marked contrast with the series of wheat
failure on this field in previous years. The results were:-

Wheat after Green Crops ploughed in. Produce per acre-

H.rcfr. I I

-- &!shr T.n c@. I

Bctels. per I

lBBber.

old
Plots.

New
Plots.

I, after Mustard
2, after Tares

3, altei Mustard
4, afte, Tares
5, Conhol (no greetr-crcp)

.. 25.0 53.0

.. 30.6 57.8

.. l8.l 57.3

l lb. l

$.3 I

54.1 I

.. 28.5

.. 38.5

lb.
64
78

2l
32

29.8

20.0
29.6
23.9

The table clearly shows the increased yield compared with the
control, and-for alrhost the first time-the yield after tares exceeds
that after mustard.

.1. MANURING AND LIMING OF GRASS LAND.

Broad, Mead.
Plot I (basic slag and once kainit) has now been included in

an intensive grazirrg area. The remaining five plots were grazed
by erves aod bullocks; the limed plot (4) was closely grazed, while
the herbage on the farmyard manure plot (5) was coarse, with but
little clo[er; it was very rough on the unmanured plot (3)- The
limed plot again showed abundant growth of daisy and cootained
much cloler. Plot 9-basic slag and sulphate of potash-was
fresh and green, while Plot l-super. and sulphate of potash-was
dried up.

5. REPLICATED EXPERIMENTS.

The results of the replicated experiments will be found on
pp. 106-1 14.
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YIELDS OF

EXPERINIENTAL PLOTS
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77

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-1-111 pp 79

7tt

THE USE OF THE SUMMARY TABLES
The summaries of the significant results from the replicated

experiments, whether these are stated as produce per acie or as
a percentage of the average yield, are accompanied by estimates
of the standard errors to which these results are liable. The
agricultural precautions which har.e to be taken in order that
these shall be certainly valid were explained in the Report for
1925-26. .A.n e\planation of their purpose is desirable here in
order that a full use of the summaries may be made bv those who
do not rvish to make for themselves a det;iled examin'ation of the
yields recorded for individual plots.

.4.n experimeotal yield will differ from its true value either
in excess or deficit bv an amount exceeding its standard error
almost as frequentll'as once in 3 trials; i1 will, however, be
Nrong by more than twice its standard error only about once in
22 trials, and by more than three or four times iti standard error
once in 370 or 15,780 trials respectilely. The odds against an
erro_r. of anr- size having occurred thus increase very rafidly in a
small range of multiples of the standard error. Wi.rereis exoeri-
mental differences of less than twice their standard error mie.ht
always be ascribed to chance, and are. therefore, for safe"ty,
ignored as " insignificant,'' differences only slightly greater than
these cannot reasonably be disregarded, but must bJascribed to
genuine manurial or cultural effects, such as the eyp€riment was
designed to examine.

The rejeetion of the insignificant differences is thus a necessary
preliminarr', but onlt a preliminarv, to the interpretation of thi
experimental results. So far as has been practicabie all significant
results are lroted, and exhibited in the iummaries of si[nificant
results. In the more successful and extensive experimints the
standard error has been reduced to so low a figuie, sometimes
considerably less than 2 p€r cent., that quite smill differences in
lields can be detected, whereas rvith a standard error of 5 oer
cent.. 

_all but-big and obr.ious differences in rield must be ignorld.
The cha-nge in precision from standard errors of 5 per cEnt., to
standard errors of 2 per cent., or less, thrrs represents a lerv
large c\tension in the range of agricultural effecis which can 6
examined experimentall-y.

Once an effect is shown to be definiteh,significant it makes
little difference whether the odds ag.ainst iti be"ing due to clr.rrci
are 100 to I or 1,000,000 to 1. Chance is efiectiiely excluded in
both,.ases, and the interest in the result is no.u coicentrated on
the actual gain in crop, either in vield per acre, or in yielJ pei
c_enl.. s'hich the experiment has d'emonitrated. The reiation'of
fhrs gain to anv additional item of expense incurred, such as the
cost of a manurial applicatiolr, then determines the balance oi
advantage in practical procedure, Read in this way the summarv
tables gite the direct results of critical experimentition,
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CROP YIELDS ON THE EXPERIMENTAL PLOTS.
Notas.-Io each case tbe yeat relers to the harvest, ,-g., Wheat 1929 meatrs wheat harvested io

1949. Io the tables, total straw indudes straw, cavings aad chaff. These were weighed
separatety prior to 1928. Since 1948 the fi8ure si!'en as total slraw has b€ea arrived at
as the differcuce : total sheaf weight-weight of 8rain.

CONVERSION TABLE.

0.405 Hectarc
0.3& Hectolitre (36.3& litres)
0.453 KloSramme

50.8 Kilogrammes
1016 Kilotrammes

I 100.0 Kilo8rammes
't 220.46 tb.

0.9 Hectolitre per Hectare
l.l2 Kilogramme per Hectare . .

1.256 dz. per Hectare .. . .
25.12 dz. per Hectare

0.796 clrt. per acle

0.963 Feddao.
0.18-{ Ardeb.
1.009 Rotls.

I 113.0 Rotls.
I I 366 Mannds-

Ia AEerica the WiDchester busbel is us€d:35.236 litres-
bEshels.

CONVERSION TABLE. {WT. TO

0.191 Ardeb per Feddan
I 049 Rotls pe! Feddan

ll7-4 Rotls per Feddan

I English bushel : 1.032 Americaa

BUSHELS.

l"*lCroD- i I

I z s 4 s lro ls 20 zslsol
Wh".t 160 lbj bu"b.L rSZ Sr3 560 7.47 g.33 18.67 28.00 37.33 46.67 56.00 I

Bartey i52lb.) ., 2.15 4.3r 6.46 8.62 10.77 21.54 32.31 {3.08 53.85 6{.62 |

Oats' (421b.) ,, 2.67 5.33 8.00 10.67 l3.3ii 26.67 40.00 53.33 66.67 180.00|

The yields of 8raitr in the 1925-26 Report were Siveo for the R€pliceted Experinent! itr
standard bushels of 60, 52 and 42 lb. respectively.

Average Wheat Yleld of Various Coultried.

Coutrtxy. Couotry.
yield per
tst9-27.

Mean
acte,

Gleat Britain -.
England ..
Hertfordshire

France ..
Germany
Belgium

Dermark
Argetrtine
Australia
Caaada
United States

17.4
17.3
16.3
10.8
14.1
20.0

6.6

8.6

5.7U.R.S.S. (Eurcpe and Asia) '

NotE.-Figures Ior Great Britaitr, Eoglaod atrd Hertfordshire are taketr IroE the Ministry of
ASriculture's " Agricultural Statistics," Vol 62. Other fi8ur6 lrom " Iutemauonal
Y€ar Book oI Agr'icultural Statistics," 1922-28.

.1921-27.

bushel (Imperial)
lb. GlouDd avoirdupois) :
cwt. (bundredweight,
r l2 rb.)

ton (20 cwt. or 22401b.)-l
metric quintal or Doppel I

ZeatDer \dzl
bushel per acre .. :
lb. per arre . :i
cwt. per acre .. :l
totr p€a acre
dz. per Hectale .. :

I
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METEOROLOGICAL RECORDS, 1929.
I

Rain. Drainafe through sorl.

40 ins. 60 ins.
deep. deep.

Temperature (Meatr). 
I

Total
Fall

I /loooth

Gaute.

Bright
Sun-

shiDe.

Drainage o..b of
RaiDIall.

\Iax. IIin.

355 259
53.2 32.5
50.6 35.6
60.4 42.7
63.7 {8.3
70 8 51.9
69.2 51.5
72.0 52.0
55.7 42.3
48.8 37.5

*i*i
l /l000th

Gauge.

1929. I Iaches.
Jan. ..] 1.759
Feb. ..1 0.789
Mar. ..1 o.o6s

"F.--^_-r

2?.1
8 0.708 1.006 0.931
2 0.000 0.017 0.013

12 0.140 024n 0.217
l3 0.852 1.t01 1.017
l l 0.002 0.030 0.031
10 0.001 0.006 0.006
12 0.000 0.000 0.000
2 0.000 0.000 0.000

l5 1.895 1.891 LU!
20 5.931 6.093 5.790
22 5.559 5.780 5.490

21.0

16.242 17.512 t6.O5A

RAIN AND DRATNAGE.
MONTHLY MEAN FOR 59 HARVEST YEARS, I87O.I-T92E-9.

t43

Sept. ..
Oct, ..
Nov. ..
Dec. ..
Jan. ..Feb. ..
March . .
Apnl ..
May ..
June ..
Jolv ..
A"g. ..

Ins-
2.398
3.148
2.781
2.818
2.404
2.051
2.007
2.02A
2.046
2.246
2.725
2.648

Ins.
0.818
1.817
2.tM
2.397
1.970
1.532
r.070
0.655
o.475
0.547
o.725
0.703

Ins.
o.792
1.784
2.158
2.496
2.168
1.645
1.200
0.733
0.544
0.576
0.7s3
0.716

60-in.
Gauge.

Ins.
o.729
1.658
2.031
2.382
2.068
1.571
1.135
0.699
0.510
0.555
0.700
o.472

2O-,I.
Gauge-

34.1
377
? r.7
85.1
81.8
7 4.7
53.3
32.4
23.2
24.4
26.6
26.5

33.0
56.7
77.6
88.6
90.0
80.2
59.8
36.3
26.6
25.6
27.6
27.0

30.{
52.7
73.O
84.s
8s.9
76.6
56.6
34.6
24.9
24.7
25.7
25.4

Drainage.

20-in. ,lo-in.
Gauge. Gauge.

40-in- 60-in.
Gauge. Gauge,

Evaporation.

20-in.
Gauge-

Ins.
1.580
1.331
0.677
0.42r
0.438
0.519
0.937
1.368
1.571
r.699
2.000
1.9.15

,10-in. 60-in.
Gauge. Gauge.

Ins.
1.606
1.364
0.623
0.s22
0.240
0.406
0.807
1.288
1.502
1.670
1.972
1.932

50.6 53.1 sO.2

Hours.
39.5
67.2

tu.7
155.1
26t.0
226.5
243.7
196.7
206.0
120.1
78.0
75.3

29.299 14.813

Area of each gauge I /loo0th acre.

t4.,t86 13.732

55.2 40.6 47.8 99.6 3s.9

Ins.
1.669
1.490
0.750
0.436
0.340
0.480
0.872
t.324
1.536
l.691
2.O25
1.976
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iJ.1

CHEMICAL ANALYSES OF FERTILISERS USED
REPLICATED EXPERIMENTS.

20.7 21.2
26.0
15.0
45.8

21 0-21 3
61.6
16.5
40.8 sa

s0.8
s2.6
31.9
17.7
16.2

48.8
50.9
46.6

Sulphate of Amncnia
Muriate o{ Ammoda
NitGte of Soda . ,

CyaEamide . .
Ammonium Phosphate ..
Sulrerphosphate ,. . .
Potassium Pho*hate {K!HPO.)
Sulphate oI Pota^sh
Muriate oI Potash
Potash Matrure Salts (30%)
Potash MaEure Salts (20%)
Potash Mineral
Agricultural Salt .. ..

e; N 
,% S.,rB:;., '/" K,o % cr.
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8,1

Frnst Senrrs: Cr-essrcer- ExpanrrreNTs or
LewBs eNo Grlnrnr.

CROPS GROWN IN ROTATION.
AGDELL FIELD.

o.
Unmanured
since 1848.

M.
Minelal Matrurei

No Nitroge[.

Roots {Swedes)
Barley

Dreased Grain
Total Strawi

Beatrs-
Dressed Graio
Total Stra$'

Clover Hay
Wheat-

Dressed Grain
Total StGw 1

Roots (Swed€s)
Barley

Drcssed Grain
OIIaI Graitr
Stlaw
Total Strawt
]tr/t. of Dressed )

Grain per bush. I

bush-

bush.

bush.

22.3
,5.3
52.6

31.1
18.8

28.9
30.8

302.1

35.4
21.8

30.4
2S.8

11.7

I1.8
56.0

750.0
9.5

53.2

64.5

bush.
lb,
lb.

tb.

1928
1929

19.7 223.2

26.0
6{.0

16r9.0
18.9

56.9

72.9

9.S
46.0

516.0
7.O

55.3
Proportion of Total l

crain to 100 oli
Total Straw )

. Plots l, 3 aDd 5 based upor 18 years. Plols 2,4 and 6 based upotr 17 yeaG.
t Includes stlaw, cavirgs atrd chaIf.
l MineraManure : 528 tb. Superphosphate (35%) ; 500 1b. Sulphate oI Potash ; 100 lb-

Sulphate oI Soda ; 200 lb. Sulphate of Magnesia. AI per acre.
Nitrogenous Manure. 206[b. Sulphate of Ammonia and 2,000lb. Rape dust pe, acre.
Matrures applied otrce every four f/eals, prior to sowing of swedes-

PRODUCE PER ACRE.

Average of First Twenty Courses, 1848-1927.

tt.2

20.2
13.4

t 3.l

27.1

22.3
21.6

24.0
23.4

175.7 . 195.9

23.1 27.4
13.7 ts.z

13.2
52.3

Present Course (2lst), 1928 aDd 1929.

143.8

14.4
92.0

765.0
1t.5

s5.8

69.6

163.6

I t.5
48.0

lot r.o
12.8

56.6

48.8

13.4
40.0

746.0
9.3

55.4

7 4.7

rr--lt
Crop.
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&i

HAY-_THE PARK

3

1-t

1-2

5'I

l6
t7

ta

ltanu.ins (aE@a!sstat d d. Fr.d.).

)t-"a

a

I
l0

i,-t
tt-2

t2
t3

t4

Coopl.t. MiD€ral MaDue aDd double dBitrg
I,l12lb.) S'lpbale of ADdonia (:88|b, N,l

llin4al Maoue (witbout Potd!) and double
&6siDr 

^tuoda 
S.tts {-86Ib. N.l

ComoLtaMiltral Me@ .!d t eble dr6sils
{6i8lb.) : Sr!Dhar. of Amdda (l29lb.N.)

As Plot I l - l md silicate ol Sod., .

F.fuydd Duos (la tons) in 1905 ald.very
Iouitb r.ar side (@irr.d itr l9l7): ea.h
intNetriff ym Pl<jt 20 !@iv6 SdDh.re ol
Potasb (l0O rb.) : Superphc6pbate (200 lb.)
.trd ll.wr. NilEtG of So<t. (:26 lb. N.)
Iouoping Nitnr. oI Poush aDd sup.rph6-
ph.t.,l872.l9o{

{6?84 tb,)

(39sr rb.)

3t50lb.)

(570lb.)

(2172 tb.1

(570tb.)

crcund LiEe q6 appued to th. suthd porrion llim€d) ot rhr ploG at ile nte oi 20oo lb. ro tn. a@ in rh. .wi.rcc
o, l9o3-,t, r 907-4, 1915-16, 1923-24, 192?-28, ed at tnc E le of 25OO !b. lo tL. de in rbe l iD ler of 1920-21 , .!c.Pt th€r.

UD ro l9ra rbe LiDrd aDd Unlie.d plor Bnlts *@ lot *Deatcly siv.tr in tle Annu.l Reporr, but rlc Etu ol rh.
tro ris given, F tu l9l5 oowar& rh. s.p&.te figu6 .F sivea,

t Ib. s...nd .rcp $6 dl.d Sren i the n8rc given arc 6tio.l.d b.y yiclds, 6l(ulal"d trom lbe dry Eali6.

L 
"r*n 

&6sins (2oG tb.), sulphate ol AEEoniaI {:rslb.N.)i (with Dura.lso 8 y€s 185G63)
2 Utr@ured (alr6 Duls 8 r!.E, 185]d63)

GRASS PLOTS.

1929,

Yidld ot Hay

2odt

2.8
t2.t
7.1
4.2
6.3
6.9

to.2
7.1
l.o

21.r

2.3

8.5

15,3
t5.t

30.9
4.3

45.4
2.1

32.1
l.t

48.3
?.8

11.6
7.?

21.2

39.8
a0.3
3a.,r
1,r.5

22.1
23.1
23.6

16.?
2.7

36.9

2a,a
r6.5

ts.2

15.5
2t.t

tb.)

tb. )

lb.)

o.s I 3.i
0.6 I r2,7
0.3 | 7.a
o.a i 8.6
0.3 6.6
o.3 7.2

o.1 7-A
0-6 1.6

L

r5125.6
I

0.8 | 3.1
l

o.8 9.3

l

r.s lrz.t
1.7 | r6.a

I

o" I 
",.,0., I 9.2

o.3 7.4
o.l Lo

o.l 2.5
r a 33-5
1t 2-2

s.6 l3.a
2.7 503o7 a.a
!.2 27.1

r a 13.8
21 I 12.2
t-, 1t.7
o-? 35.1
r.. I rs.9

0.5 : 22.9
r.a I 24.9
1.1 25.O

o.7 t7.1
o.3 3,0

r | 3lt.o

13 l7.a

l
0.9 I l7.a
r-3 | 29..

t.l

243
loal
611
io3
535
591
8-16
652
a6

2363

207

ts3

1315
t35l

2910
701
632
77

1lt7
205

3I5a
90

t173
6,Il

4371
682

2107

19,15
3519
3144
3051

20ar
25,r0
2343
t07!
t17l
236

3295

2;42
I55l

1422

ll
2676

2247

12
53
3l

27

&3

52

133

tSll
157

?3
19
24
lt
?r
7

127
90

\a2
499
211
02

249

't22
219
121
6l

r25

l5
l5a
123
7a
65

t02

92
lr8
64

8r
lr?
9t

rb. I2asll
675 2

562 l3
6ml
a7s I a-l

rs8 I a-2

,a"" I

,,"1",
458 5-2

1503 6
rsoa I 7

I

ls*s I

T83la
8s6 Iaals

.rna I

2t2 I to
3285 I

189 Il r.r
a6l5 I

rrao hr,,

7a1 I t2
,!e6 

lra
2067 I

Bs66 I

st|2 |
t3.7 lr5
zrrs i
2@8 r 16
2166 t

l!,!16
263l18

I
3307 I

,"ra I

1672 I re

l

2193 
| 

20

zasr I

sioce (oEitted l9l7). F
l9O7 aDd evdy fourth ye

ComDlet. Uineral MaDurc
{sso lb.l Nit!.teol sod.

la5&1875

I ton of HaY, la65-
FaEydd Dlog (la

lourtb year since (
Nitratc ol Soda (,
la72-190,1
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PERMANENT BARLEY PLOTS.
Hoos Field, 1929.

Xanui!s.
[AEort!.t tdeFtar.)

,U t*-'l

rout I

1852.1926

lo
30

40

50

IA

2A
3A
4A
5A

IAA
2AA
3AA
4AA

U6manured .. ..
Superphospbate only (3icwt. )
Alkali Salts only (2001b. Sulphate
of Potash; l00lb. Sulphate oI
Soda; l00lb. Sulphate oI Mag-

2.4
5.0

3.9

2.5 13.4
4.8 19.0

1.9
3.8

3.2

2.4

8.0

2.a 3.22.3 3.1

2.5 3.t
4.0 4.2

2.O 7.4
3.7 9.8

3.4 8.7

4.5 20.6
a7 22.0
s.3 20.4
9.8 22.6

nesia). .. I

CoDplete Minetals; as 30 $.ith
Superphosphate (3t c*t-) 6.2

Potash {20O lb.) and Superphos-
phate (3icu,t.) .. .. .. 3.0

Ammonium Salts otrly (206 lb. Sul-
phateofAmmonia) 1.8

Superphosphate and Amm. Salls . . 8.7
Alkali Salts and Amm. Salts . . 3.6
Complete Minerals and Amm. Salts 10.0
Potash, Super. and Amm. Salts . . 4.4

Nitate oI Soda ooly (2751b.) .. 3.5
Superphosphate and Nitrate oI tua 10.9
Alkali Salts aDd Nitrate of Soda . . 3-7
Complete Minerals and Nitrate oI

7.3 19.0

2.9 15.5

l.9 23.7
9.0 35.8
2.3 25.8
9.4 39.3
4.4 33.8

4.t

t0.s

4.5 35.5 2.A
9.8 38.t 7.5
6.2 33.7 5.0
ll.0 37.5 9.3

5.9 22.s1 s.sr5.l 44.6 14.3

14.7
15.7

5.9 tt.2

4.3 9.4

1.4 13.7
?.4 20.4
2.4 16.0
7.9 23.6
4.5 2t.7

2.6 15.4.
10.4 .t.
4.3 16.6.

8.4 23.6.

2.s 18.2.

8.O 23.9.

4.9 19.9.

9.9 25.4.

s.l 13.51
13.4 .l

8.6
9.3

17.8$
20.0s $

5.4

1.5
7.4
3.S
4.7
5.5

3.3
8.0
3.7

9.1

24.3.
38.8*
24.5.

1AAS As Plot lAA and Silicate of Soda
(4001b.) .. .. 2.6

2AAS As Plot 2AA and Silicate oI Soda
(400 rb.) .. .. rl.,r

3AAS As PIot 3AA and Silicate of Soda
(400 rb.) .. .. 4.0

4AAS As Ptot 4AA aDd Silicate oI Soda
(40olb.).. .. 10.0

Rape Cake only (r00O rb.) . . . . 3.5
Superphosphate and Rape CaLe . . 8.1
Alkali Salts atrd Rape Cake . . 5.4
Complete Mioerals aDd Rape Cake 8.1

Urmanured since 1852 ..
Ashes from Labontory furnace

?-l Uamanurcd (after duog (14 totrs)
for 20 years 1852-71) 6.0

7-2 FarEyard MaEure (14 toos) . . l{.8

tt _2
4.3

l0,l 9.2 37.7.

ll.3 39.7.

5.5 31.2.

I1.1 39.9.

2.1

1C
2C
3C
4C

3.i

I crt. - 2.15 bBLels.
I 1912, alt plots FeE l.Uow.d. lTotal stmw iacludB st6r, cavinas atrd cnaft,. 60 y.a, la6&192a. I 5A y.c, la72-t92a. I ?5 ycaB, r85&19?A- t! @ ye6, rE59-1928.

_ __The field this year was sowa across by the halfirill strip method iD wide spaced drills to
,acilitate cleaoing operatio_os. Total sheal weight only was take[ and the Gra]tr/Stran, ratio
deterEioed in samples; Graio and Straw p€i &re beirg dete.miaed from this ratio. The
eample lor Plot 4AA (Plumage Archer) wa-s lo6t, aEd the figures tiven ia heavy t ?e are derived
Irom the 0ogaritlmic) aveBSe Grair/Shaw ratio lor the seven remaiDi-og plo6 i; l+ries AA and
AAS.
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SecoNo SenIes : Rrpllcerro Expruurwrs.

Barley : Comparison of Nitrogenous Fertilisers, Sulphate and
Muriate of Ammonia, Urea and Cyanamide, each used
in single and double dressings.

Effect of Superphosphate and Sulphate of Potash.

Long Hoos (Section +), rgzg.

A. SloEle DresslnE. W.

I.

II.

II.

rv.

\ C o ]I S

o TI S C N

S o C :,; tl
}I S N O C

C N I SO

B, Double Dresslng.

I,NU 1I S C

II,SC \ NI U

rII. ru s U C N

IV,CN S U v
V.UTIC N S

SYsrlr or REPLlc^rrox: 2 htin Sq!,3c.
Ata or E^cr PLor : I /roth .cR.

T6tios st loh.tc {S) eld Mtrht. (M) o{ Allmoda, cFomide (C), UM (U, ard Nitatt ol soda (N}.
R$a : o.2 aDd 0,a *t. of N Fr a@, Single Ura Eplac.d by No Nitro8eE

Ea.t Plot divii.d into a sub-plots ecb I /l@i-h .ft, ,6 ihe rreiE6!F0) No Potsh d Pb6pbale, (2) SulPb.lc of
Pobsb (.6.'t- KlOpe!a@,, (3J Suir.pho6pbat (-a Fl P!o. p6Da), (,4) Sulpb.L of Potah.Dd SUFlPbcPb.t..
Yi.Ids ol 5uEploB..tiEAt d by eoplina o.thod odt.

B.i.v soh : Mah 12, HaNBt d I Aurusl 10.
vd;rv : " PlsEas. Arcbs " (+4 busb.ls p.r.@). Mabud applied : Mdb l,r 16,
PavioE C@p : Berley.

Actual Weights in lb. Per Vl'hole Plot.

Grain
Sintle Dressint. Double Dressing.

Row. o SMNIC u si" j"l"
I,

II
III,
rv.

51.50
59.00
55.75
63.00
51.50

64.50 62.25 75.50
59.75 57.50 7l.25
66.25 75.25 64.50
61.75 66.50 76.50
71.25 68.75 7l.25

56.75
66.50
69.75
75.00
63.00

64.2s s9.50 66.00 79.25 63.00
69.75 77.00 69.50 77.00 71.75
75 50 7t 50 a2 75 72.75 75_50
66.00 77.50 69.50 80.50 79.25
80.25 67.7s 78.75 80.2s 78.s0

StraiL-

lr.lIII rn.
rv.
v.

47.25
62.00
5l.00
64.50
59.75

66.75 60.00
57.50 57.25
81.50 72.75
s7.?5 6s.2s
70.75 68.25

81.50
79.75
65.00
78.00
70.oo

58.75
65.50
66.25
75.75
62.7 5

s7.7s 58.50 61.50 74.00 62.50
7025 70.7s 71.50 81.75 71.75
69.50 68.50 83.00 75.25 76.50
63.00 73.25 68.25 79.75 80.50
76{|{) 77 7s 7215 73.OO 61.75
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Badey: Long Hoos, 1929 (contd.)

Srrmmary ot Reaults by tlle usual Threshlog Method. Nitrogenoua Comparlsons.

No Sulphate
Nitrogen. of Amm.

Grain, cwt. per acre
GraiD, per cent, , .
Straw, c$t. per acre
Strau., perceEt. ..

Signiticatrt respoase to all nitrogenous maDures with both grain and sh-au,. The yield on
tbe Nitrate oI Soda plots was sigoificatrtly better tiao the mean yield oI the plots receiving the
other three dressiogs.

0.88
3.79
t.06
4.,t9

23.2
100.0
23.5

100.0

23.1
99.6
23.9

101.6

20.t
86.4
20.s
86.4

Muriate
o, Amm.

Sulphate
Urea. oI Amfi.

26.2
100.0
95.5

100.0

25.4 25.2
97.0 96.3
24.0 24.9
94.3 97.7

Nitrate
of Soda.

Cf'aaa-
mide. lleatr.

Grain, cwt. per acre
Gaain, per cent. . .
Straw, c\rt. per acre
Straw, per cent. ..

27.8 .3
106.3 100.4

2? .4 25.6
t07.5 100.6

A. Single DressiDg.

23.6
101.6
23.t
98.3

25.6
I10.5
26.7

113.7

23.6
I01.9
23.5

B. Double Dreasing.

Plots treated with Nitrate of Soda gave sitnificantly higher yield tltalr all the otherc.

26.2
100.0
25.5

100.0

0.44
1.68
0.71
2.80

I

Statrdard Lrrmr I

I

rl
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Sumrnary of Results by Sarnpling Method.
Table of Separate Yields.

Grair, cwt. per acre-

A. Single Dressiag.

NitroSen.

Sulphate
of

]Iuriate
o1

Nitlate
of

Soda.
Cyana-
mide. Errols.

Witiout Phosphate atrd Potash
Wittr Sup€rphosphate . .
With Sulphate of Potash
With Potash and Phosphate

19.5
21.5
21.5
20.1

25.4
24.3
20.5
24.3

23.5
22.6
23.1

26.0

24.1

22.9
l9.l
23.8
22.5

1.40

,

Mean 20.7 236 23.5 22.1 0.57

Straw, c\*t. per acre.

Without Phosphate and Potash
With Superphosphate ..
with Sulphate oI Potash
Wittr Potash and Phosphate

l9.l
21.6
21.6
20.4

25.7
24.3
20.5
24.3

25.7
23.3

24.7

23.6
26.4
27.2
25.7

23.7
19.6
24.0
23.1

Ir 1.57

I

Itean 20.7 21.1 25.7 22.6 1.42

B- Double Dlessing.

Grain, cwt. per acre. Lrea.
SulDhate \luriale Nitrate

Lf ot ol Cyatra- StaDdar(
lmmoDia- Ammooia. Soda. mide. Erors

Without Phosphate aEd Potash
With Sup€rphosphate ..
With Sulphate o{ Potash
With Potastr afld Phosphate

2s.8
2s.0
23.7
25.1

260
29.1
24.2
24.8

26.8
25.5
27.6
25..s

28.3
29.6
26.6
27.2

29.6
27.6
26.5
26.3

I

i''*
IIeatr 2{.9 :60 26.{ 2i .9 27.5 0.83

Straw, cwt. Per acre.

Witiout Phosphate and Pota^sh
Wittr Superphosphate ..
Witi Sulphate of Potash
\viti Pota-sh aDd Phosphate

25.5
25.1
24.O
26.3

25.4
29.3

24.3

25.9
21.4
27 .l
24.3

28.9
29.6
24.3
27.6

:t2 1

30.9

27.t

I

i 
r.4t

fleao 25.6 23.4 28.6 19.6 u.9l
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Barley : Long Hoos, 1929 (contd.)
Potas.lc and Phosphrrtc Cohpart.oDs.{lelds EstLEated bV fhropllngy.

A. Sinde Dressint (itrchdiag No Nitrogen).

Average Yield in

GRAIN.

$'ithout Sulphate of Potash. .
With Sulphate oI Pota-sh

Mear-22.9.
Stardard Error--{.63 or 2.741o

lfean-23.4. Standard Error--{.ZO or 3.OO%.
No si8niticant eflects of Phosphate or pot3-sh rrith traitr or stras.

Meatr-26.6. Statrdard Error--O.s7 or 2.13%.

23.1 23.O22.7 22.9

Average Yield in
cs.t. per acre.

Average Yield
per cent.

Without
Phosphate.

100.8
99.1

Average Yield
p€r cent.

with
Phosphate.

with
Phosphate.

too.2
9S.9

sTtt-{\\'

Phosphate.

103.6
96.8

Meao-26.9. Standard Error-4.63 or 2.34%.

with
Phosphate.

Without Sulphate of Potash. .
With Sulphate of Potash

102.5
97.t

27.9
26.026.1

Average
cst. D

STRA\1'

Yield in Aveage Yield
per ceot

lvithout
Phosphate.

with
Phosphate.

Without
Phosphate.

with
Phosphate.

r00.8
99.2

98.6
101.3

B. Double Diessing.

GRAIN.

Average Yield in Average Yield
per cent.

$'ithout
Phosphate.

\f ith
Phosphate.

Without
Phosphate.

with
Phosphate.

Without Sulphate of Potash.
With Sulphate oI Pota-sh

27.3
25.7

27 .4
25.8

102.8
96.8

103.0
97.3

. with both SraiD and straw Potash has depressed the yield significaruy, whiie phoq)hatr hasbeen heffective.

-T--

23.0
23.7

&'ithout Sulphate of Pota-sh. .
With Sulphite oI
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Winter Oats : Comparison of Nitrogenous Fertilisers, Sulphate
of Ammonia and Cyanamide, in a1l combinations of Autumn

and Spring dressings.

Long Hoos (Section z), ryzg.
w
BC

,1, 13 16 , ]r, 9 1 3 I s
'1,

11 7 8 713 t2 109

rol z 5 (t 14 8 6 ts,r<lrs I 8 2 141616
I

.t I 15 I

Key to Treatments.
Spritrg Dressings.

None,
Sul-

phate.
Cyana-
rrride. Both.

None
Sulphate
Cyanamide
Both

I
2

8

4
6
I

5
7

lt
t4

l0
t2
l5
l6

S?srEr oF RErltc^roF:-3
radoni*d blcts ot 16 llors.,.h
AR!^ o' E^cH P!or: lloth

fioit drsins at a rare €o dvaldr
to i cwt. CraDam'de ;er acre.

SysrEx o. It^NURrrc: AI @Dbhanons of
Sulphare of AtrDooia aod rquiv.16rC\ram,
nid., appli.d itr Autun and Sprirg, as

Surphate ol A;oria applied : Septdber 2a,

Cyaemide applied: September t4, Mdoh la.
VaRrrrt : Gr€y WiDter.
Sowa : Septembd 2l.
He6ted : August 7.
Previous Crop : Bdl€y.

A

Actual Weight in lb. Totat Grain.

1 3 .1 5 6 s 9 l0 lt 12 l3 l.l 15 t6

ts
c

3?.?5
42.50
39.25

14.75
I0.75
t2_7i

t4.13
39,50
34.75

]2.50
t6_75
38,25

35.75
,I0.25
40,50

x7.2i
30.15
30.i5

34,50

37.s0

3t.50
45.00
37.75

43.00
38.50
31.00

25.00
32.50
27.00

r,1.50
51.25
40.;0

26_00
3t-00
3!.2s

37.fi)
37.25
34.00

34.00
29_75
4,r.00

32.50
41,50
32.50

40.;0
,10-50

Actual Weight in lb.-Total Straw.

Blcks. 1 3 I 5 "1, 8 tt t2 l3 t-1 l5 t6
A 63.?s
B 66.75
c 58.50

64.75
61.50
69.75

57,75
66.23
53.75

53.50
68.75
7r.50

66.25
75.00
17,30

71.00 71.25
6a-00 87.50
74.25 64.00

71,00
73.25
o{.75

78.50
46.75
12-uO

62.50
73.50
62.75

76-75
8r.25
65.75

69.75
7A.23

46,50
79.75
73.OO

69_75
79.25
71.25

73.2i
7 i'.50
i2.25

83-75
ar.25
76,2S

Sumrnary of Resulta.

Grain----{rit. per acre. Glain per cent.

Average Yield-
Spriag Dressings.

trIeaa.

Sprhg DrcssiDgs.

None.
Sul-

phate.
Cy.n-

Both. Notre.
Sul-

phate.
Cyan-
amide. Both.

None
Sulphate
Cyaramide
Both

t4.2
14.1
13.0
13.6

t2.a
.8

13.4
13.4

13.9
13.9
15.9
12.8

t0.t
10.5
12.7
l4.l

12.7
12.5
13.7
13.5

t08.4
r07.3
98.9

103.7

89.6
102.I
l01.8

05.7
05.7
20.9
97.8

76.7
80.l
96.6

107.3

97.1
95.7

Mean t3.7 12.8 l4.l 11.8 13.1 04.6 97.8 107.5 s0.2 r00-0

Standard Error-0.84 cwt. or 6.39 per ceDt.
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Winter Oats : Long Hooa, 1929 (contd.)

Strar

Awerage Yield.

, {wt. per acre.

Sp.ing Dressings.

Sul- C\-an-
\one. phate. a;ide. Both.

Stras' per cent.

Sprnrg Dressings.

Sul- Cvat-
\one. phate. amide. Both.

- ,t None
! Y s"tprr.t" ..
t g CyaDaEide

iA l*'o

22.5
23.8
21.2
21.9

23.1
25.9

28.5

26.0 23.7
27 .3 2s.1
26.6 26.5
26.6 28.7

23.8
25.5
25.6
27.2

88.1
93.2
82.8
97.4

102.0
107.1
104.3
104.0

92.6
98.5

r03.9
1t2.4

90.3
101.3
I10.6
111.5

93.2
100.0
100.4
106.4

}Iean 23.1 26.{ 26.6 26.0 25.5 ,0,4 ]roe4 roas|ror-, 
iroor-

StaDdard Error-I.16 cwt. or 4.56 per cent.

With graitr there was a sigaiJicaDt depression $'here Sulphate of Ammonia was applied in
Sprirg, Ehich was materially less oD tbe plots that had had Autumn Cyanamide- The yield was
depressed by the applicatioo oI Spring Clatramide to those plots which did Dot receive Cj.anamide
in the Autumtr; those which had Autumn Cyatramide rcspotrded moderately to the Spritrt
CyaDamide.

WitI straw therc werc significatrt responses to aI Jour single dressings, but tro Jurther rcsponse
to the double dressing. Tbe interactioE oI Autumo CvaDamide atrd Spring Sulphate $as sis.ifi-
catrt, in that tle response to Autumn Cyanamide ooly appeared oo the plots that *ere drassed
u.ith Sulphate ir the 9prigg, l'hile or tbe other band, the response to Spring Sulphate was onty
evident on ttre plots that ha.d beetr previously &essed witl AutumD Cyanamide.
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WHEAT.
VARIETY TRIAL.

Nitrogenous Fertilisers as Top Dressing: Sulphate of Ammonia.
Muriate of Ammonia.

Each in single and double dressings.

Long I{oos (Section 6), ryeg.

Sq, Y, Sr 'Sr, Y, Sq, Ml Sq, Y, !o, S- Sq, Sr, tO, Y Itl, Sq, Y, sr Ss, Ml, Sq, Y Y, Ml, Sw, sq Ml. Y, S*, Sq

c
B

S,E&L ol 02 u,L II,E&L 1I, E s,L S,E

M,L s,E s,L s,E&l- II, E ot M,E&L
S,E M,E&L S,L S,E &L lLL v,E ot o2

SY3ru oF Rtluc^?tof, : 3 .mdooi*d bl@l5 of 32 StriF EMi!8 .dB th. bl6ts rd! alloit d to 4
Dlots qcb. Eicti.s as iodi..t d ia DhL

AEi oF E^cB hn : 6 /tlsth .@, l0:Minio! IIt.
S:SulDtst of AoEdoa , ar th. Er. ol0.2 cf,i. Y=YeMn U.
L-Xui.t ol AEo@ia I NltroEen F d., Sq-Sq@-Hed's Uater.
Ol, O2-No Top Dr.siIg. St:srcdbt Ir@.
E-F-.dv ADlia3tia lu.r.h l8r. What Sor! : Octob.! 3. 192a.
L-ht 'ADi,teti@ (*.y l3). IlN6t.d : Ausost 26, 1949.
B & L - Fiiy eld r..i. A-ppUisaio!, ltG siviD8 dosri. Ir.cvic Crop :-B.rLy:

Actual Wetghts llt lb.-Total Gratn.

Variety. Blocks. Ol. 02. S.E, S-L.
S.

I.E ]1.L. E. & L.
M.

E &L.

Millioo IIL B
C

31.25
29.50
39.25

24.75
25.75
3r.75

51.00
43.50
27.00

32.75
35.75
30.75

36.00
35.75
35.25

34.00
52.00
3l.00

29.25
32.25
59.2s

47 .25
29.00
30.25

Average iD curt. per acre 15.0 19.6 16.0 t7.2 18.9 r9.5 17.2

Yeoman II B
C

29.50
26.50
40.50

28.00
25.00
37.25

53.50
42.50
28.00

40.2s
10.7 5
27.(N

35.25
33.50
25.50

33.25
{9.7s
30.75

31.00
32.50
57.00

44.25
33.7 5
31.25

Average in cwt. per acre l5.l 20.0 17.4 15 2 18.3 I9.-1 l7.6

Square-Head's
ftasteI

B
c

29.75
25.25
35.00

29.50
28.00
37.73

44.50
41.50
35.75

40.25
39.00
27.25

36.25
36.25
22 50

32.50
.16.75

35.50

38.25
37.00
49.00

41.25
36.75
32.25

Average in cwt. per acre 14.9 19.6 15.3 r3.5 20.0 r7.8

S*€dish Iron .. B
C

34.00
32.25
41.00

3,1.00
31.50
35.25

54.50
47.00
34.00

40.00
43.7 5
35.00

35.25
31.25
32.00

31.50
51.25
36.75

37 50
36.75
s5.50

56.7s
35.25
25.75

Average ia cwt. pe! acle 16.8 21.8 r9.l l5.9 19.3 209 r9.0

95
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Wheat : Long Hoos, 1929 (contd.).
Actual WetEhts in lb.-Total Straw.

BIocks.

llillion III B
c

or , 02. s.ri. s.L. ru.E. r M.L. 
I 
r :t r X t

ls2s f Bzr5 I 65.?5 leJo srso r ar'oo szzs i mso ,,13.25 36.50 , 62.25 ' 50.00 54.00 | 66.75 55.7s 4a.7s
60.75 47.75 43.75 51.50 58.50 51.75 86.25 59.25

Average in c*t- per acre 28.1

Yeoman II

Average itr cwt. Per acre

.. B
c

46.7 5
57.50
64.75

272238 25.7 30.8

A
B.. c

11.7 5 15.25 63.00 56.50
35.25 40.50 64.73 63.23
55.25 50.7s 62.75 As,s

I

22.5 30.7

63.50 63.00
64.00 57.75
80.00 62.2558.75 61.75

5s.75
54.75

' s7.25
62.75

40.75
69.50
59.50

B
C

45.75
43.00
57 .25

47.25
41.25

81.00
m.50
54.2s52.25

50.00
d8.00
56.50

Early
aEd
bte.

Early
and
hte.

Late.

26.1 27.3

55.25
60.00
57.23

29.3 *' !il:-l
61.25 79.75
63.75 58.00
86.50 56.50

27 .1 34.r I 3l_3

Grain.

8.74

Sumrnary of Results.-(b) Varletal Response.

craiD. lrriuiou rrr. I Ymman rr.

_r'_
Head's Snedish
Ilaster- Iron.

Itean. StaDdard
Error.

C*t. per acre . . I l?.3 17 .3
PerceDt. .. | 98.1 97.9

t7.3
98.0

18.?
106.0

t7.6
t00.0

0.3s
1.98

Stra\8.

C*t.peracre.. 26.0
Percellt. ,. 97.5

25.0
93.8

27.7
103.7

28.0
105.0

26.7
100.0

0.54
2.O4

No I Sulphatei SulphateiMuriatel
Nftxiosetrl Eady 

| -* | 
*" 

i

Yield of Swedish Inol sitnificatr1.ly $eaterthatr that oI otl€r varieties in grain, while Square-
Head's Master aDd Ssedish Iron are superior in strau,. ggDilicant respoDs€s to both eadt and
l,ate top dressifliis iD the case of straw, but with 8r'ain, wbilb numerically large, the responsis are
iDsigniiicatrt oD &couot o, tbe hjgb Standard Error. Sulphate appears tb do-better thai Muriate,
but tbe dilference is aot signilicant-

26.7
100.0

Square-Head's
\laster

Average itr cwt. Per acre

Swedish Irotr ..

Average irl c*t. Per acre

Sumrnary of Results.- (a) Effect of Top Dressing.

15.4 20.3
8?.6 114.9

20.0 17.9
tt3.2 10t.4

102.1 121.5 108.8
2r.9 29.6 2s.8 25.6
81.9 110.8 96.6 96.1

2t.7 27 .7 211 26.6

34.50 37.50 69.00 s4 00
34.50 36.25 56.50 57.50
55.00 53.00 44.75 43.00

51.50
51.25
45.00

274 21.920.2

32.5 27.A 24.9

Cst. Per acre
Per cent. . .

Stra\s.

27 .3
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OLD SET.

I.

97

CULTIVATION EXPERIMENT.
Barley, Great Harpenden, t929.

II. IV.

B C D B D C C ADB D C B

A : RidC€d Sed tEd.
B:SillE rctorild, rhe riile€d.
C:SiEd rctotillq, but left flaa.
D.Silfu robri[tr, lelt fl,t, dd Silu irphDeot

us.d aaaiD brwtu rffi ia JuIy.

Blocks.

Sre.Ex oF Rrllrc^floN : 4 tud@ised bl@ts of 4

Afta Imsted of eeb Plol : l/401b ad€,
B,rl.w r6qn . rr,rh ra
H@ast€d : Alrelst 7-8.
Vru.rv: " Staodvel," 3-4 blsh.ls p€r ad..

T!€se v@ tialEmts in 1928 no fEtlc t@tmats itr 1929. ttrIole ploushed ldarch 12-!9. All Dlors }!ad &6ins
ol I .{r. Sulphale ot Ammooia. 2 r$r, Superp}Gphalc ald r cFt. yunire oI Porasb pe. adc, appti.d \taF b 27. 

_

PrerDUs Crop : Si€des.

304.75

Average Yield.

Stnvr', cwt. per acre
Straw, per cetrt.

391.75 4t7.25 350.75

74.50
70.75
75.00
84.50

69.75
74.75
75.50
s5.25

76.25

69.25
73.50

278.25

to2.7 5
90.75
85.75
96.50

llean-

100.0

125.00
115.50
114.25
106.75

461.50

79.00
82.50
8:i.25

1928 Treatmetrt.

97.50 85.25
95.2; lO9 25
9750 llI50

101.50 111.25

Simar and Simar and I a,-., *,
Ridged. Ridged. i Flat. aEd Simar.

24.8 2A.1
92.3 105.5

33.5 41.2
91.3 112.1

Standa.Id
Error.

26.9

35.0
95.2 101.4

The plots doubly Simarcd in 1928 have eiven a sisnificantl.\.hisher \ield of stlaw thatr the
others, bul ihe advaErdEF ir, grajoi6 not sigLilicant.

Actual Weights in lb.

Summary of Results.

Grain, c*t. per acre . . 27.2 27.2
GraiB, percent. . . l0l.l l0l.2
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9E

CULTIVATION EXPERIMENT.
Barley, Great Harpen<Ien, r929.

ENEW SET.
I.

cl,
TIu.E*ms;- SYsrsr o! RE uc^rrox :---a randomised bldls of
E od c=Ordi.a.y Sprins Cultivarioo, March ll, 4 plots 4ch.
F dd H:Si@ spriq Curtrvatr@, UaEh I l. Ard he6t.d ol th plot : | /401b ae-
AlI Dlots tad dr6ins of I cst. sulphat. ol AmoDia, Bdiev em : Meh 14,

2 c*r. SueerDhcpharF tud I cwt, Muiate ol Har6led: Adgxst 7-8-
Pohsb per ace ioplied M&cb 2?. V^EIfl:'r StaDdte4" (S.a bushels p€r rre).

Pr.eioE C@p : Swed6.

GIF lc
r34.75
120.25
109.50
124.00

Straw.

109.00
126.00
ttt.25
129.25

137.75
127.25

116.25

Actual Wetghts in lb.

Surnrnary of Results.

Average Yield- Ordurary SpriDg Simar Spring
Cultiwatior. I Cultivation

trIean. StaEdard
Error.

Glaitr, cwt. per acrc
Gr"ai[, per ceEt. . .

30.i
101.0

29.9
99.0

30.2
r00.0

0.57
1.90

St aw, cwt. per acre
Strau, per cent- . .

41.9
101.3

43.7
98.7

44.3
100.0

1.19
2.69

The dillereDce iE yield is not siSEiIicant.

II. rv.

F]I{ E G G EH F H G F E

I . . 91.75
Ir. .. 80.50

rrr 44.50
I\'. .. 89.75

83.25
90.75
76.50
86.50

ao 50 77.75 128_25
83.00 83.75 143.50
84.25 85.25 122.00
90.75 85.25 1 .25

ma.50 332.00Total . . 346.50 337.00 488.50 ,175.50 504.50
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POTATOES.
Nitrogenous Fertiliser : Sulphate of Ammonia.
Potassic Fertilisers: Sulphate and Muriate of Potash and Potash

Manure Salts (3o or/).

Each in single and double dressings.

Superphosphate.
Long Hoos (Section r\, tgzg.

w
GDA

5M
9P

G 6 8a ip
9S 1 7P

I ; : 3
,] T I I I

7\l
I

I
2

4S
&r,

6P 5S

4rrI
=

6P 6S
9P 8P

4S
3

1 G
8M

8S 4P 5St 5P
I

6i{

, 7P I 3
I 7M 2

7S
9!t

4S
I

8P
8]{ 3 6P 5M

8S 2

5P 9M aa
I 9S 1 9P 4P

, 1 lftf
7P 5S

zv
3 6S

IFC
Key to Trt hetrta.

Svirlr or Rrp!rcrroi : a tandomi*d blocks ot
9 ploie..ch. Ea.h plot divided itrto 2 sub-

ABt^ o! E^cE SuB.Pbr: I /gott acre.
Tr rrENrs : Sulphate ol Amoni. at tte r.tc

of 0. 0.S dd 0.6 st. Nirr@d &r d. ,nrl
Potah at ihe rate ol 0,0.5 a;d l.o.rt. K.o
Fr aG. in aI coEbiaari6 4 3bom io Kie
to Tratoents-

S-Sulplat. of Potsh.
U-Muiate of Potsh.
P-Potash Ue@ Salls (30%l
Sup6pb6phate ar rhe nt. ol 0,a crt. P. O- rr

.cre i!.pplied !o om dt of ech Dait-otiib.
t lots, ildieted by the hG:tE; .rbol
@udoa on rhat hall.

AI plots reir.d F.ror.ld MaEur. at tbc Bre
o, I{ toB pe! .@, approri@t ly, plorghed

Attiticials appu€d : Apiil r2-r5.
Potatc pLnred: April t&2a, Luicd: S.Dr.m-lE *25.

Pr.vloni Ciop : Brd.y.

No- 1 2 3 ,l 67 8

S/Ammoda
Potash

0
0

I
0

2
0

0
I

I
I

20
12

1

2

H

l
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Potatoes : Long Hoosr 1929 (contd.)

Actual Welghts ln lb.-Sub-Plots witi Phosphate.

I

G

00
0l
02
t0
1l
12

lll.00 121.00 127.00 123.75
105.75 110.75 117.50 140.25
89.2s 126.2s 109.2s I19.25

121.25 138.25 118.00 137.75
140.00 145.50 153.00 121.75
153.25 164.00 145.50 131.25

124.75 t21.25 105.50 133.25
I1a.50 128.00 1,10.50 138.75
153.50 133.50 112.25 141.00

I18.75 148.50 154.50 144.00
140.00 170.00 145.50 154.00
152.25 125.?5 144.00 136.25

106.00
123.00
I12.00

155.50
152.50
141.25

20
2t
22

131.50 150.25 156.00
159.75 162.00 136.75
153.75 157.?5 162.50

149.75 r25.00 148.75
131.00 140.50 l8!.50
160.50 170.7 3 158.75

164.25 155.50 150.00
164.25 r68.25 161.75
146.25 169 00 178.00

Actual Weights tn lb,-Sub-Plots without Phosphate.

d!
€iAB
;A

GHI

Quantities0 0 I I l-50
0 l 107.00

lo 2 uls
101.00
142.00
142.50

1t9.25
I r8.50
117.00

129.25
14t.25
139.2s

148.00
135.25
128.25

I15.25
98.75

1.00

113.25
126.50
tu.7 5

r 19.00
r08.00
139.75

t2t.7 5
I19.75
t23.25

142.25
r05.50
t26.25

133.75
138.50
134.75

136.25
t3t .7 5
132.? 5

r25.00
122.75
152.50

113.50
120.25
110.75

5.38
5.06
5.52
5.64
5.7r
5.33
5.74

97.73
125.00
tL4.23

132.25
125.75
135.00

138.25
137.00
153.25

I17.50
136.75
138.75

14t.25
145.00
145.25

132.i 5
138.50
135.00

96.00 lll.00 121.50
126.75 133.25 123.75
109.50 l ls.75 116.50

l0
ll
t2
20
2l

128.00
146.50
131.00

133.75
140.75
121.50

128.25 152.50
137.50 146.75
142.00 136.50

Totrs per acre.
Witiout Superphosphate. $ith SDllerphosphate.

No Single
S/Amm. S/Amm.

No I SiDgle I Double I

S/Amm. S/Amm.l S/Amm.l
l-iI s.94

r SulDhate ..
fE8te. I Irr"ii"t" ..r(reo I Pot-rh Salt
5-51. lSulPlate .'
roED I Pot-th s"tt.

4.52
5.02
4.89
4.68
s.08
4.51
4.26

5.10
5.20
5.34
5.25
5.2r
5.20
5.50

4.75
5.22
4.89
4.94
5.l8
4.7 5
4.7 5

5.52
5.70
6.37
5.64
5.52
6.02
5.78

6.09
6.82
6.45
6.65
6.42

Summary of Average Ylelds.-Separate Treatinents.
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No Single
Sulph. Sulph.
Amm. Amm.

\ rithout
Superphosphate.

5.10
5.26
5.30

Double
Sulph.

l. o.ro"
)

Avetage Yield per cent.

$'ittrout
Superphosphate.

with
Superphosphate.

Standard
Error.No Single

Sulph. Sulph.
Amm. Amm-

Double
Sulph.

No Silgle
Sulph. Sulph.

Double
Sulph-

No Potash 84.1 95.0
Single Potash .. .. 90.6 98.0
Double Potash .. 86-0 98.8

100.2
100.6
r04.2

93.4
9lI

r02.8
109.9
107.5

110.6
116.9
t2t.t

1.96
)

No Potash
Single Potash -.
Double Potash

Tons per acre ..
Per cert-

5.94
6.28
6.51

. - 4.52

.. 4.86
- . 4.62

;.38
5.41
5.59

Average Yield. \\'ithout Super. $rith Super.

_ 9i8mir:a:t respooses to single atrd double dressirgs oi Sulphate o{ -{mmonia, and to single
dressing oI Potash. The double dressing oI Potash produc;d no {Drther increase in r.iitd.
Sigril^icaBt response to Superpbosphare, rh; beDefit being moderare otr rh. plors \a.itbour \itiogen
aDd Potash, but lar8e otr those plots receiving the highast dressings. \oluatitative differe;ces
ia the kiEd of Potash supplied.

Sumrnary of Significant Results.

Average Yield, tons per acre.

5.A7 i 0.035
100.0 0.65

5.12 o.62
95.3 104.7

with
Superphosphate-

4.79
5.01
,r.89

Standard Eror.
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SUGAR BEET.
MANURING.

Nitrogenous Fertilisers: Sulphate of Ammonia, Nitrate of Soda.
Chloride Dressings: Muriate oI Potash, Salt'
Superphosphate.

. VARIETAL TEST.
Klein Wanzieben- Kuhn (Johnson's Perfection).

. Long Hoos (Section 5), 1929.

N
KJIiKJK]JKJK

r 910 ll 6 8 3 2 7 5 112 4P
rr.3 5 712 lt 1 I 6 2 4 8100

rILlIi2610I123851lO
rY a 212 3 1 610 1 7 511 9P
.,' o iro s r s z'a tziT oo

\.r 6 { s 7 ; 912 211 l0 I 8P
vlr. 12 8 510 211 I I 4 7 6 30
Yrrr 2 1 1 8 912 11 l0 6 3 7 5P
lx. ,o iL s r -r' o o- s s -z s tz P

x. lt 7 G 4 10 2 5 3 8 12 9 1 0

rr.7rz_g J l , s ir r, e J z o

\IL562111283419107P

Key to Treatrrrents.

5 6 7 8 9 l0 11 12Ma-nure.

Svsalr oF RElLt.rrot : Larin

ABr^ o! E.ca Ptm: I/90tb

TrrrrxENls: SulDbate ot Ad.
monia aDd liiGte ol Soda
with *ed at the rate of 0.4
.wt. N Der aft. MuDat€ of
Po6h it the rare ol 0.8 cst.
CJ, aDd Sali in eqnival€ot
@ouDt, alobe aDd in combi-

L K:Pairs ol slrtE de way
allotted at ratrdoa io vaDetres
KlIn (Joh@n's Ped@tiotr)
and IOdr lvao,rebm tspec-

O. P=Pans oI strips tbe olher
s,v :llorted ,t random to No
Su6€rpbosphale aod Sup€r.
phGphare ar rhe rate of 0,6
cwt. PrOr per ade.

The 12 plots of e.ci Nitros€trous
and Potsic rreatmet had
6 allotted to each vanet, of
rhrch haff lad Do SuperphG-
phate ald hall had Stpe4)hc-

All plols bad Basal ilisine ol
Sr. Albatrs r€Iuk (14 tons per
ade) applied }ldch ll-13.
atrues applied : I{ay 2-3.

Sed e*D: ltey 4 (13-16lb. per

R@ts lifted: o.t. 29 Nov. 6.

Pevious Crop : Bdley.-tS/Amo. . .

N/Soda ..
M /Potash
Sa.lt

Yl
lx

llx xlx
x

^XXXx

Actual \veilihts in lb.-Roota.

l"*l'l 23

I. 174-25 193.25 239-75 116.75
tI_ 1S7.2i 200.00 179.15 r$_75

III. 160.25 21.{.75 209.s0 169-75
tv. 203_00 159.25 216.50 174.25
v. 169.25 163.00 161.25 112.7i

vI. 190.00 229.rs 229.50 15t.50
vrl. 169.25 r$.2t 131.25 179-50

vIlI. 137.50 110.00 rrr.i5 192.00
tx. rir.r5 raa.00 194.2i 170.25
x. 135.95 19a.75 119.25 197.25

xI. 149.75 r13.25 r72,25 194.00
xtt. 174.25 200.50 169.50 r59.50

7I9 r0 ll l2

229,7i 1n3.OO 2X9.('O 210.50 tgl.2i 210.25 212.75
207.00 183_25 200.i6 207.00 rr7.25 220.50 194.75
220.50 196-75 180.75 193.t0 165.75 123.00 217.00
199.25 204.00 182.?5 r*.00 166.50 20{.25 22!.50
11,1.25 ls,l.25 204.25 20i-25 190.75 161.2s 211.:5
rar.25 r94.00 130.50 2t1.50 t55-24 2{2.50 218.00
213.00 16r_25 167.00 149,50 19r.25 141.25 172.00
200.so 200-i0 20s.7s 1s0-50 l6a-00 192.50 19,1.00
143_00 179,00 195.00 196.50 r60.75 167,00 161.25
r86.75 r37.5u r9s.0u 206.00 r87.u0 r85.25 rb,.'u
197.50 191,00 t76.50 196,00 172,00 17i,25 117,40
1a3.50 150-oo 19!.25 179.75 201-00 210.00 188.00

2t4.7i
197.50
18.1.75
r76_00
196.25
195.25
r94.50
150-00
r75.50
16r.50
20rI.00
243.00
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Actual Welghts ln lb.-Tops,

lx-. I , I 2Al1 ,i s6TSororrrzl
t. !03.75 t2a.5o l?2.50 85,75 r5r,25 15a.5 12r.50 183.25 156.75 122.00 185.00 l?2,25 Irl- rz.?5 !32.50 136.75 97.75 t36.75 lao.75 121.75 t59.25 125.75 a6.?5 173.75 165.00

IlI. tl4,oo ta6.?5 t56.50 lo2.oo 1a9.25 l7o.5o t33.75 127.25 r?O.aO Ill.5o t07.50 la&75
IV. lll.00 lta.75 15a.75 trt,25 t13.25 r{5,50 ra2.75 142-75 r0a.50 97,00 ra0.25 185,00

t. !03.75 t2a.50 172.50rt- rz.?5 !32.50 136.75

V. 10,1.5 122.50 120.25 95.50 1a3.00 lt0.0oI'r. 121-25 t95.50 176,@ 99.75 136.75 137.25VII. 90.25 126.50 lr5.5O lla.5O l,l6.io l59.oOVIII. 97.75 t21.25 ll6.50 lto.50 rr8.25 l,r2.5o
IX, 1.75 125.00 t,t5.?5 t19.00 108.75 t4a.00IX, 1.75 125.00 t,t5.?5 t19.00 108.75 t4a.00 lta.50 13a.75 1t5.25 125.25 118.00 lag.25
x. 'r0a.25 lao.25 13,!.75 136.75 139.00 l5r.0o 9.1.25 t43-25 160.25 133.00 162.@ 157.00
xI. lla.50 1t0.25 lal,00 131.50 l{a.25 152.75 157.50 150.25 r6t.00 lll.50 133.00 152.25

xII. rr@.75 r$,75 ll5o.5o 9a.75 277.75 t47.50 112.0{ t67-OO t44-50 127-23 180.50 107.25
lal,00 131.50 l{a.25 152.75 157.50 150.25 r6t.00 lll.50 133.00 152.25

1150.50 9a.75 277-75 t47-54 112.0{ t67-00 t44.50 127.23 180.50 107.25
I

Summaay of Results,-(a) Separate Treatmenta.

Klein Wanzleben.-Roots, tons per acre.

,withotrt 
( Without Salt . .

Phcsphate l WitU S"ft
With lwitbout Salt . .

Phosphate i with Satt

S.6a 5.O5 r

s.33 6.16 i194 S70 :

5.6s s.35

4.12
3.92
4.24
4.86

4.51
4.66
4.00
4.19

5.14
5,60
,1.93

5.95

5.80
6.35
6.08
6.03

Standad Error:0.t62 tons or 2.99 per ceDt.'

I

I No Nitr eo. I Sulphate o, Amm. I

Witlout I with I witbout with witbout
tMur. /Pot.lMur./Pot. Mur./Pot. Mur.iPot. Mur. iPot

Wittrout I Witlout Salt
Phosphate |witl Satt
V!'ith ( Without Salt
Phoq)hatc i With Salt

Staodard Eror:0.271 totrs or 3.65 per ceat.r

.Fo! comparisoDs other than Phosphate ,r/sus No Pho+hate.

Kuhn (Jobnaon'a Perfection),-Roots, tona per acne.

l

No Nif,rogen. Sulphate of Amm.

Without With Without I 'ith
Mur. /Pot. Mur. /Pot. Mur. i Pot. IIur. /Pot.

without i with

wit-hout i without Salt . .
Phosphate 'l Witn Salt
\\'ith r Without Salt . .
Phosphate 1 witl S"tt

7.65
7.60
8.19

6.91
7.08
6.99
7.09

7.52 7.7t
8.09 7.30
8.04 8.48
7.66 9.20

StaDdard Error:0.271 toDs or 3.65 per cent.'

Topa, tona per acre.

\vitiout
Phosphate
with
Phosphate

Witlout Sa.lt.. l
Witb Salt
Wittrout Salt . .
with sdt

4.73
5.53
4.50
5.11

.For comparisons other than Phoq)hate ,c7szs No Phosphate.

10a.75 162-75 93.75 t@.50 l39.ii0
r,o.75 133.75 12a.50 tal.25 198.25
152.00 1t6,75 07,25 123.50 15t.00

132.2i
96.?5

r24.50

6.34
6.51
6.49
7.06

6.97
6.68
6.02
6.86

7.25 7.58
7.02 6.80
7.24 6.98
7.37 7.63

6.22 7 .tS
8.14 7.55
7.47 7.91
a.41 7.U

Tops, tons per acre.

8.13
8.04
7.74
8.43

7.61
7.52
4.89
4.28

4.76
4.66 5.50
4.68 6.00

5.84
6.32
6.75

5.73
6.09
6.62
6.24

6.08
6.04
5.70
6.85

-l-

StaDdard Error-0.162 totrs or 2.gg per cent.' I

4.57 5.29 5.88
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Sugar Beet : Long Hoos, 1929 (contd.)

Kteln Wanzleben,- Sugar Per.centa(ie-

$ithout with
\lur. Pot- ltur. /Pot.

Without
Phospha.te
with
Phosphate

Without
Phosphate
lVith
Phosphate

Without Salt . .
With Salt
Without Salt . .
With Salt

Without Salt . .
With Salt
Without Salt . .
With Salt

18.56
18.09
18.0.1
18.38

\o \itrogen. Sulphate oI Amm Nitr.te o( Soda.

\Yitlout \\'ith Witbout \\ ith
]Iur. /Pot llur. iPot.lIur. /Pot. trlu!.,/P

Standard Error:O lO3 r

tFor comparisons other thatr phosphate ,r|szs No phosphate.

O) Efect ol NttroEenous DresalnE, averaging for vartety, phosphate and Chlorlde.

r03.9

.oru-l
Error. 

I

0.068 iosl I

0.u0 I0.7s 
I

-l
0.026 

I

Nitrate of
Soda. LIeen.

5.99
110.8

7.43
100.0

I it.36

,' ,:itarI.*an:.response to both Nitrogenous dressints in the case of roots and tops. The plots
S_ft-T--ylb,f ,tr-t" o, Soda,gave a sigoificandy higher yield of tops. The ap:ptication'or aArlrogetrous.dressrDg depressed the sugar perceDtage io the rools sigdlicaody, bui'this was more
pTr, ol..t b.y the rDcreased yietd The net iDcreases iD sugar p6r acre n6re 7.6 per cetrt. forsulphate ol AmmoEia plots and 8.5 per ceDt. Ior Nitrate of Sodablols.

(c) Effect of Chlorlde alrd Phosphatic Dressings, everaglng for Varlet!. and Nltrogen.
AveraEe yleld._Roots, tous per acae.

14.54
18.51
l8 57
18.95

18.32
t 3.a2
18.64
18.77

18.20
18.{2
r8.20
18.10

18.05
18.43
18.03
17.91

17.81
18.3s
18.29
18.2{

Standard Elror-o.103.*

Kuhn. Sugar Percentage.

18.45
ts.63
ts.42
1S.52

18.55 t7.92
18.71 17.97
ts.58 18.62
18.62 18.40

18.32
18 53
18.5{
13.17

I8.35
18.16
18.34
18.42

18.28
18.51
18.33
18.00

Sulphate of

7.63
102.6

5.67
104.8

5.41
100.0

18.28

Without Phosphat€.

Witlout With
IIur./Pot. trIur./Pot.

6.93
7.55

7.41
7.21

Tops, tons per acre
Tops, per ceot.

iff orn

Average Yield.

Roots, tons per acre . .
Roots, per cetrt.

No
Niho8etr.

4.57
84.4

\*-ith Phosphate.

E-ithout With
Mu,r. /Pot. trIur. /Pot.

Standard
Error.

i.62

Sugar percetrEge io
Roots

'i.51
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\Yithout Phosphate. \\'ith Phosphate.
StaDdard

Error.Without
Mur./Pot.

5.25
5.59

with
lIur. /Pot.

5.42
5.50

W'ithout With
Uur./Pot. trIur. /Pot.

5.28
5.69

I o.oeo

The iacEases due to Muriate o{ Potash afld Salt applied separately vgere 6.4 per ceDt. aDd
8.3 per cent. respectively io roots, with a standard error of 2.1 I ; {or tops 7.6 per cent. atrd 9.6
respectively, with a standard error oI 1.73. For superpho+hate alone the increase was 9.3 per
ceDt. itr roots, with a staodard error of 3.76, this last beitrg based on ooly 5 degrees oI Iieedom.
This incrcase should trot be rctarded as significaDt- There ra'as no si8nilicant response to suPer-
phosphate in tops. No further increase was obtaitred when the Salts scre apptied itr pairs, but
the best )'ield of all resulted from an applicatior of aI three together.

(d) Effect of Phoaphadc DresslnE lndtRelatiin j: varte8 ; ayeraglrg for Nitrollen

Average Yleld.-Roota,

Per ceBt. a

0 07s

0.2s3

Iiuhn-

Standard
Error.

f-l
I r.os 

I

I s.er I

10t.6
108.3

Mean . .

Averatle Yield.-Tops, tons per acre.

KIein

Average Yield.-Tops.

Totrs per acre.

-- 

st2trdard
Klein Ertor.

Kuhn. Wanzleben

Per cert. I

--- 

* lstaDdard

Wittrout Phosphate . .
\,\/iti Phosphate

Kleh i Erfo!.
Kuhtr. Watrzleber l

,333 333 llo"n
s.53
5.74

5 19
5.16 0.047

5.64 5.18 0.162 I O{.:l 95.7 2.99

Of the varieties, oEly the Kuha responded signilicantly to the dressing of Superphosphate,
XleiD Wanzleber sho{ring olr the avelage no significant response.

In additioD to the simpler results alleady describ€d, certain other signilicant results appeared .

A siglliJicant depression foUo*€d an application oI Mu ate of Potash in the abseDce ol a nitro-
geaous dressitrg, but oDly on the plots oI Iiuhn treated with Superphosphate. The crop, hou eve.,
iespoEded sisniJicatrtly to Muriate of Pota-sh in the presence oI the nitrogenous dressinSs and
Superphosphate (a) on the plots of Kuhn treated idth Sulphate oI Ammonia, atrd (D) on the
plots of Kleitr Watrzleber treated with Nitrate of Soda. Agaio, otr the plots without a Nitogenous
dressing ttre betreficial effect oI Salt appearcd on Kuhn without Superphoophate, ard oE Kleitr
1\'atrzleben witl Sup€rphosphate. No response to Salt occurred otr the plots receivirg Sulphate
oI Ammonia, but on those r€ceivinS Nitrate oI Soda the !,ield of Ktein $'aDzleber was imDroved
sig[iticatrtly by Salt in the absence of Sup€rphosphate but depressed in preseace oI Superphosphate .

5.01
5.53

l-wi h"r, s.L .. - -I witt s"rt

Without Phosphate
With Phosphate 95.7

ToDs per acre.

I Klein
Kuhn. lwaDzlebetr

7.55
4.05

7 .O2
7 .tt

7.80 7.(Xi

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-1-111 pp 107

106

REPLICATED EXPERTMENTS AT WOBURN:
MALTING BARLEY.

Nitrogenous Fertilisers: Sulphate and Muriate of Anmonia.
Potassic Fertiliser: Sulphate of Potash.
Superphosphate.

M
K
P

M

P

S
P\IS

K

s
K
P

II
li
P

s

K

MK
KK
PP

MM
I(P

M
MOP

P

KM
.l

S

P

K
KS

P

S onr
K

,KK

P

P
S
K
P

M

K

s
s

K

s
KS
P

11

Butt Furlong, 1929.

D

"l

SvslE! or Rrluc^rox : . 6Ddo!di..d DldLr ol

Ar!^ or E^cB Pr@: 1/6txh .@.

Snlpbat. (S) e M6iate (M) ot A@6oDi. .t tt
rare o10,2 ct, ol NitroseD per.s.'Sulpbatc
olPotab (Kl attheBie ot 0,6 cpr, KrO tE.de, .nd SuperDho6Dhar. lP, at tbe nic ol
0.{ dt. Ptcphonc acid pq acr., in all coEbl.

Manur.s ippll.d : M&ch 22.

Brrley $r! : lIach 21. Hd.st.d : Aug. l-3.
vfrry: Pltr@se Arch6 {3 bsh.b D6 .a).
PrerioB CDp : S!g.r Bet.

lu
I

P

c
Actual Wetghts in lb.-Total Grain.

BIocks. o
--S; ia 

- 

--li+ K-P K K-P S S: P S+K :-P }t M+P M+K +P__l
52.75 53.00 55 50 60.50 i+ 50 56 50 52.00 60.75 et.SO O.r.ZS SI.SO I5l.oo 68.00 66.75 6s.25 54.25 60.00 60.50 59.s0 sg.so, ee.so oz.zs I40.00 43.00 41.7s 3,r.s0 4s.7i 47.2s 44.s0 s7.2s so.oo ilz.is si.ool,"rt 

::a 
62.75 se.so "r1. ."t, 43-oo s4.2s sa.zs ss.zs ez.oo 

I

B
c
D

47.73
52.50
35.75
52.50

Actual Woights in lb.-Totat Straw.

Blocks. x+P S+P

A
B
c
D

59.50 67.00 65.75 75.25
80.00 7r.75 89.00 s9.75
51.s5 50.25 54.50 53.75
68.s0 45.7s 93.50 72.50

81.00 82.00
89.50 91.75
17.25 60.7 5
78.50 7.1.25

M

"l

P

SS
KPP
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3l.d
41 8

s+K

303
.10.8

sdpl. I

2r.2 2n
39.7 41.4

P+K

30.4
39.0

30.3
J0.5

24.0
31.4

25.2
34.7

t07

No
PorK PK

30..1
39.9

31.4
.1-1.2

(b) SumEary of StEnficaDt Results. AveraglnE lor Phosphate.

Grain----.\r't. per acre. Grain-per ceBt.

No
NitrogeD. S/Amdr. M,/Amm-

No:
Nitrogetr. S /Amm. f[ Amm.

No Potash ..
Sulphate oI Pot sh

24.6
30.3

24.7
28.5

29.4
31 4

85.4
105.1

99.7 101.9
99.0 10s.9

MeaD-28.8 cl*t. StaDdard Error-0.98 c$t. or 3.39 per cent.

Straw-pe! cetrt.

No Potash . .
Sulphate of Potash

103.5 100.9
100.9 108.6

84.5
101.6

395
12.5

33.r
39.8

Meao-39.1 cwt. Sta.ndard Error-I.70 cwt. or 4.33 Fr cetrt.

Sigailicant lesponses to NitrogeooDs aad Potassic Iert isers, but no resPoDse to Phosphate.
The iDtcractioD of Nitrogen atrd Potash was signilicaot in the cas€ of grain and suggestive with
stras-i[ the abseace of one IertiLser the other increased the yield sisniIicant]y, but in the
pr.seDce ol oDe, ao further eflect was Produced b]' additrg the otber. The Stain appears to resPoEd
better to Muriate tbatr to Sulphate, but the dilference fulls short oI siSnificance.

(a) Sumrrrary of Re6ults.-Separate Treatments.

M+P \1+ li

Straw-awt. per acre.

Noi I

N roge!. I S/AmE. I M/A.D.m.
\o

Nirxotea. S/Amm. M/Amm.
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POTATOES.
Nitrogenous Fertiliser : Sulphate of Ammonia.
Potassic Fertilisers: Sulphate and Muriate of potash and

Potash Manure Salts (joo/.)
Each in single and double dressings.

Superphosphate.
Butt Close, 1929.

3
4

3l

--85l2-

I
9]I 2

Slarr.r or Rlpllqror :9 erdoo!.d Uers of
9 plots .ach. Each Dlor divld.d lato 2 sub-

Arr^ oF E^c! SUB,Plor: r/8oth a6c.
TR!^uE!c: Sulptata of AEE@i. at !h. rat

ol 0. 0.3 aod .6 st. Nitr*a o.r .@. atrd
Potsh at the Ete of O, O.t.Ed_t.O crt. KrO
p.r .@. in aU c@bio.tioo* a shotm iE Kcv
ro Tr€atm.nr!.

S:Sulpbat of Potah.
M=lluriate ot Pot6h.
P:Potash }tde salts (3096).

Sup.rphcph.te.r the rat. of .,t cPt, PrOr p..
acre is appUed to me out ol 6ch Dair o{ s!b-
plors, ildiored by rh. tr.atE at 3vmbol
oftuins oD t[at h.ll. All Dl6tr Eeiv.d ?
toos LiDe Fr acre, appli.d in J.nu.!y. &d 12
toos B.dJ@d Corpnati@ M&@ ixr icE.ppli.d April 2G21. Artilid.b iDDli.\d:
April2g3O.

Pot.ic platrted Mav l-6. LUr.d: Sctl@t r

V^rr.ry: AIy. Bldks C, F, I, on.e t'ow!.
Pr.vidos Ctop : Bart.y,

1

43 7\r 2 75 55 8P

F

I(ey to Treatmenta.

Treatmeot \o I 2 3 415 6 7 8 9

S'-{rnmoDra O 1,2 O t 2 O I 2Potash .. o o o t t t z zlzr.-l

N
D

4P

- str
6P - 7tI

5S
3P

8\I - 9S

- 5P-
4M- r

26M- 3

-75-

8S

9P-
- 5tI

sit - 3

-6P-

Actual Welghts io lb. Jub-plots wlrh phosphate.

Quantities00
0l
02

165.25 120.75
176.75 130.50
182.00 16t.50

198.00 r46.s0
223.50 165.00
157.50 r30.50

201.25',133.00
183.00 rs0.00
160.50 174.75

67.00 154.50
9{.50 148.00
85.75 181.75

90.50 1a7.00
96.00 182.00
89.00 163.75

99.50 190.50
79.00 t4?.00

120.00 198.00

I15.50 164 50
I18.50 211.75
99.00 162.75

96.75 176.00
103.00 164.00
89.00 164.25

75.50 149.75
85.00 166.00
93.50 205.00

156.50 120.50
130.50 t22.2s
184.2s I 11.00

152.00 79.00
157.50 117.50
162.s0 97.75

l0
ll
t2
20
2l

t32.50
1. .00
162.50

130.00
132.00
161.00

t 34.50
127.50
160.25

159.00
I {6.00
98.00

104.75
r 15.00
t4t.25

5P-

- 65 StI
95--

3 ias 
---45

7rr I
6P

4Pl- -- t9M 3

izp
5P-

1-
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0
0
0

I
I
I

2

2
2

0
1
2

0
I
2

0
I
2

160.75
r36.00
r98.50

162.25
206.7s
155.00

163.50
154.00
208.00

109

Ave&ge Yield in tors per acre.

with
Superphosphate.

No Potash
Single Potash ..
Double Potash. .

Stardard
No

Sulph.
Single Double Error
Sulph. Sulph.

4.98 4.95
5.32 4.76 0.181
4.82 5.36

ActEal Wetghts in lb.-Sub-Plots without Phosphate.

121.00
tr9.00
154.50

152.00
158.50
143.00

150.50
169.00
174.75

53.00
98.s0
s9.00

74.00
1t4.00
94.00

80.00
88.00

r 30.00

141.75 107.00 96.00
118.00
90.00

r04.50
114.75
r03.00

106.00
118.s0
142.00

Surffnary of Average Yields, Separate Treatments.

{'ithoutSuperphosphate. Withsuperphosphate.
Tons per acfe.

\o Single Double No Siogle Double
S/Amm. S/Amm. S/Amm. S/Amm. S Amm. S/Amm.

No Potash .. ..
r SulDhate

eoti'r, i$fl]fje.;,;.
Doobl. tgyrP}lk
rotast, 1'ffjff[".r,;'

4.34
5.10
4.43
4.49
5.06
5.10
4.79

5.03
5.25
5.24
5.76
5.04
4.80
5.42

4.95
4.76
5.08
5.12
6.62
5.78
5.56

4.7 5
5.49
5.24
4.44
5.38
5.04
5.42

.1.98 4.95
5.r8 5.07
5.14 4.43
5.63 4.71
4.57 5.50
4.96 4.95
4.94 5.63

Summary of Significant Results.

128.50 91.50
162.50 97.50 184.00
145.00 6a.00 207.00

i

122.50 99.00
127.50 91.00

200.00
182.00
183.50 206.00 95.00

Without

5.03
5.42
5.08
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Potatoes : Butt Close, 1929 (contd.)

Average Yield per celt.

Without
Superphosphate.

No
Sulph.
Amm-

Double
SuIph.

Single
Sulph.

99.9
r07.5

100.8

98.2
94.3

106.4

98.2
98.9

118.8

94.2
100.3
104.7

98.9
105.5
95.7

3.95
100.0

3.60

G€aetal Meao-5.04 totrs-

Sig[ificaat response on the average oI all Nitrogeoous atrd Superphosphate comparisoDs to
botn dressings of Potash. Evidelce oI rqsponse to Sulphate of Ammonia, which, however,
'was masked by lower plant numbels. No qualitative diflerences in the kind of Potash supplied.
No respoase to Srpe.phosphate, an apparent bene{it ilr the case of the plots without Nitrogea being
orGet by a depressioE oI1 those plots receivirlg high dressings oI Sulphate ol Ammonia atrd of Potash.

lr. l.i.,l__l_
lo Kls
ls o K

POTATOES:
Effect of Potash.

Butt Close, 1929.

SYSIEM or BEPLrcArroN : Lati! Sqne.
AeE^ o! E.cE PLor : 1/40th acre.
T.BluENrs: T6tina Porasb Vitrsal (t() atrd aD eqdvaleEt d!6'io3 ol Sdphat. ol

Potash (S) ar rb;.atp o10.5 cut. oI KrO per dce. BEAI Drsitrg, 12 tons ol
Bedfo.d Coeoration Manue per a@, applied April 19-21.

Artiii.ials applied : .{pril 29-30.

Potar@s planted I yat' t-5. Lifted : september 14-18.
Previous Crop : B&ley.

Sulphate
of Potash.

Potash
Mil1elal.

3.86
97.6

3.90
98.8

No Potash -. .. I 86.1
Sitrgle Potash .. ..1 52.7
Double Potash .. 98.9

Actual Yteld in lb.

Surrllnary of Results.

No resporse to either dressillg of Potash on very low yield.

239.00
235.00
174.00 216.25 l

tt

276.50
223.50
188.75

I *.n"*]
i Tons per acle

Per cent.

with
Superphosphate.

Standa!d
Earor.No

Sulph.
Single
Sulph.
Amm.

Dorble
Sulph.
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SUGAR BEET.
Fertilisers :

Sulphate of Ammonia, with seed.
Nitrate of Soda (a) with seed.

(b) as top dressing.

Effect of Nitrogenous

Lansome, r 929.
N.W.
B

shrEr or Rxfuaf,oi : aa DIoLs in 6 €ndoEis.d bldls.
AEA oP EacE PLd: r /4Ot!'.@.

S:Sulphate of Alr@ia rith wd )
Ns . NitEte ol Sode with ed , ir .ll coobbatloc,
Ni-Nihete oI Soda d top drsioc I

Rate : 0.4 cPt. Nitrosen p6 a@ in all (:as.
Basal Mao@: Bedrdd CqDohrioo ideure ll0 toB tE a@).
Appried : F€biEy $-udi lo. Artili.i.ils APPlied : Basal, M.y 2l-22. Top Drding: Jtly 10.
VNmv:" Klein I anzleb€t."
Bet em : May 23 (16lb. pe. a@). Lifted: O.tober. 24_26.
PrevioE Crop : Clovq tud Glts6.

Actual Yield la lb.-Roots.

NT S+NS S+Nr Ns+NT
S+NS
+NT

340.0
460.5
448.5
241.0
602.0
478.5

Yield in lb.-Tops.

Ns+Nt s +Ns
+Nt

o s +N. o s+Ns
+Ni

Ns+Nt \T Ns Ns+NI s s+Ns

S :{T S +Ns SiNS s +Nt Ns s s +N. o Ni S+NS
+N.

s+Ns
+Na

Ns s -tNr Ns + lir Ni S s +Ns
+N1

NS S Ns+N. o Ns

NT S+NS S o S+NI Ns+Nr s+Ns o S +NI s +Ns N. S+NS
+Na

B
c
D
E
F

359.0
433.0
470.0
560.5
501.0
491.5

140.0
448.0
456.5
512.0
565.0
468.0

377.0 25r.0
46r.0 301.5
322.5 522.5
444.5 364.5
562.0 53s.5
413.5 517.5

620.0 554.0
570.5 503.5

Block. o S Ns NT S+NS S+Nr
rs+Ns

NS+NT +Nt

B
c
D
E
F

389
405
307
.155

535
476

220
463
416
504
504
419

218
451
318

555
4,18

345 530 460
r90 562 557
398 231 572
341 480 485
5ll 513 481
524 465 540

237 502
410 502
483 406
507 255
542 548
578 526

527.5
354.0
516.5

510.5
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Sugar Beet : Lansome, 1929 (contd.)

Surrurrary of Results.

Aveiage Yield-tons per acre-

With S /Amm.
ROOTS.

Without I Witb
i N/soda I N /soda

with with
seed. seed.

Without Top
Dressing

With Top
Dre$sing

8.38

7.42

7.68

7.s0

? .71

9.O7

9.18

7.65

Average Yield-per cent.

Witlout S/Amm. ll'itl S/Amm.

With ; Without lvitll
N /Soda N/Soda N/Soda
with $,'ith with
seed. seed. seed.

103.8 95.1 S5.5

91.9 92.9 112.4

Without S/Amm.

Witlout With
N/Soda N/Soda
with with

Mean {.07 totrs. Standard Error-0.592 tons or 7.34 per ceat.

TOPS.

Avera8e Yield 
-toDs 

per acre. Average Yield-per cent.

$:ithout S /Amm. WitI S/Amm. Without S/Amm. with S/Amm.

Vitnout Witn \Vithout
N/Soda N/Soda N/Soda
with $ith with
seed. seed- seed-

with
N/Soda

with
seed.

without ! with
N/Soda N/Soda
\rith u"ith
seed. s€ed.

Without
Nisoda
with
seed.

with
N /Soda
{-ith
seed.

Without Top
Dressing

WitI Top
D.essiEg

7.61 7.@ ' 7.s2

6.87 a.2t I g.2r

8.28

8.15

Ie7.r 
I 

so.r

87.3 I l(H.3

ss.s I los-2

rrz.o 
I 

roa.e

Mear:7.87 toas. Standard Error:0.676 toDs or 8.58 per cetrt.

Sugar Percentage.

Average Sutar Perceotage.

I,Ir'it]lout Sulphate of Ammonia. WitI Sulphate oI AEmoDia.

With N/Soda
with seed.with seed. 'B.ith seed.

Wittrout Top Dressing

I 'ith Top Dressing ..

16.9t

r5.98

16.42

16.30

16.68

16.33

r6.63

16.00

Nith seed.

MeAn-16.41. SBDdard Erlor 0.26I or t.59 per ccnt.
There is evidetrce of a response to Sulphate of Ammonia on tlose plots which were also

treated witi \itrate oI Soda, either yrith ttre seed or as a top dressing, but olr tlrc plots u.hich had
all three dressings there was no response. Applicatior oI top dressinA oI Nihtte o{ Soda has
depressed the sugar percentage signiJicanUy, while the Nitrogenous dr€ssings applied at time of
soB'ing had no effect.

_T
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SUGAR BEET.
Potassic Fertilisers: Muriate of Potash, Potash Manure Salts,

Potash Mineral.
Phosphatic Fertilisers : Slag, Superphosphate.

Lansome, r9zg.

c SYstEr oF RtPlrc^tlox : 16 pbrs in
3 r@dodis.d bl@Ls.

ABE^ oP Eacu PLor: l/aoth a@.
TRE^rrENrs I l.) NoPotab (o) ind

Pot !h in rb. lom oI Uuiar. of
Potsh (M), Potsh Maour. Salts
{P).and Potash Miseral (K}. (Rate
o.8 .wt. KrO p.r .cr€). (d) No
Pho6Dharc {O). aDd Ph6phat. io
lbc Idro ol SLc (sl). and sup€r-
pb6ph.tc (S). (R.te 0.6 crt.
Pro. Fr a6..) (a) and (D) in al,

B.s.l M.!!rc : Bcdfdd CdFr.tion
Maoule, l0 tons Fr a@, F.brudy
3-Meh 10.

Artili.i.ls appU.d : May 21.22.
Bet $r! : May 23 (16 Ib. pq ac).
siql.d : Ju. 2G24.
Lift d: octobc 2$'2a.
E viols crop: Cl,ovr and G.a.66.

Upper letteE refer to dressitrgs oI Phosphate.
Irwe, lettets reler to dEssiDgs oI Potash.

Actual Jdeld h lb.-Root8,

sl s
K}{

o
P

S
K

o
M

SI
P

oio s
OMP

S
t1

SI
P

slsoo
SI SI SI
OPK

OS
OM

sosr
PMM

osl
P}I

SS
KO

sl sl
II I(

sros
OKK

,139.0 t71.5 a97.0
506.0 a60.0 lla-s
371.5 3,(|.5 ,l6a.5

a69.5 a67.5 a55.5
aa2.0 523.0 1U2.5
tg2.o 473.5 lr,t,s

B 432.0
c 462.5

.i No Pot sh.t_
a No PhG.

Dbat . SL*. SuD.!. phat.- Sla8. strF!.

Pot6h Maou. salis,

pbat.. slag. sup.r.

422.5 r9i',0
,U6.5 . 132.5.€8.5 519.0

.91 lo rotasr.
8-
= lN6 Phd-- r phatc. sLs. I

A 150 183
B 1r8 356
c 45a t3l

pbat.. SLg. SUF!.

527.0 a53.5 506_5
{80.0 ,195.0 424,5
517.5 .t09,5 ti8.5

Actual leld ir! lb. Tops.

Potash Uannr€ Salts.

t- ph.t€. Sl.g. super. Slaa. su*r. Slat. Sup.r.

409
{55
452

162 ,(96 452
412 ,1lr 390
120 178 175

493
529
3?8

52.r
4.ll
539

500
693
r75

a03
391

t36 a95
012 r28
233 420

Summary of Results.-Root6.

AveBge Yield in tons Per acre. Average Yi€ld per cert.

iluriate Potash
No of llanure

Potash. Potash. Salts.

Muriate Potash
Pota-sh No of Manure Potash

Minera]. Pota-sh. Potash. Salts. Mitreral.

\o Phosohate .. 8.24
Slae :. .. 7.96
Superpbosphate 8 58

7.84 100.1
7.61 96.7
8.24 lM.2

8.59
8.71
7.57

9.07
a.08
8.29

l0{.{
r05.8
92.0

110.2 95.2
98.2 92.4

!00.7 100.1

Mealr-8.23 tons. StaDdard Errot -{}.422 tons or 5.13 P€! cent.

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-1-111 pp 115

114

Sug,ar Beet: Lansome, 1929 (contd')

Tops.

Average Yield in tons per acre.

Muriate Potash
No of Matrure Potash

Pota-sh. Potash. Salts. Mineral.

Average Yield per cetlt.

trIuriate Potash
\o oI Manure Potash

Potash. Pota-sh. Salts. Mircr"al.

No Phosphate . .
Slag
Superphosphate

7.70 8.33
6.Bt 8.95
6.05 8.14

105.1 102.6 lll.0
100.7 88.4 119.3
104.3 80.6 108.5

7.89 6.96
6.02
7.W

7.56
7.8iI

92.8
80.2

106.5

Meatr-7.51 toDs. Statrdard Error- -0.906 toos or 13.27 Per cent.

SuEar Percentage.

No
Potash.

Muriate
o{ Pota-sh.

Meaa.Potash Potash
ManureSalts Mineral.

No Phosphate
Slag ..
Supe.phosphate

r7.88
17.50
17.89

17.72
17.53
r8.28

17.66
t7.u
t7 .92

t7 .74
t?.42

t7.75
t7.57
t7.91

Mear-17.74 Standard Error--4.251 or 1.41 Pe! ceot.
There has be€o tro respons€ $hatever to the Phosphatic drcssin8, while tie ellect o{ Potash

was irlsig!.ilicant, there being oa.ly a slight indicatiofl of a depressiotr due to Potash Mineral in the
case of roots atrd tops, and also a depression due to Muriate oI Potash with tops onty. The plots
t eated with Superphosphate have SiveD a siSniticantly hiSher suSar percentate than those
treated $.itl Slat. No siSnilicert diEerences io sugar percetrtate due to the Potassic treatmelts-
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REPLICATED EXPERIMENTS AT OUTSTDE
CENTRES.

Grassland. New Hay. Effect of Basic Slag'
(Basic Slag Committee.)

Mr. B. W. H. Pratt, Brooke, Norfolk, 1929.

s
S..d 6oE: 1925.
SYB r oF RlErc^iror.: L.ii! Squt..
Arg or EacE Pt' : I .@.
S.fl : Crlcr|* b.ddr .-hv-
TrurExB i

C:Cond-
L:rir soluble BLs (373%).
M: MediE elubL .L{ (00.9%).
H-Hish solublc 6L{ 186.E%).

SLss aDDlied at tle nte ol 100 Ib. PrOr o.r r@ ia Ma.ch, 192€.
AU oloE @ie€d I c*t, SulDh.t of Atm@ia dil 2 .?t. 20%

Pot6b uouE s.lis.

Actrr.l Welghts tn lb.

12.8

High
Soluble.

Cwt. per acre. .
Per ceDt.

SiSuiiicant rcq>oose to aU giades oI Stag. The average yield of the plots treat d with
aediuE atrd high soluble Stags is siSuificantly greater thaE the average of the low soluble plots.

I.

II.
III.
rv.

Average Yield.

r. 273 355 464
rr 28:t 3a7 3,r8

rrr_ 3r8 344 333
rv- 344 330 378

0.45
3.s2

13.6 13.9
106.6 100.0

r2.6
99.1

10.9
85.2 100.0

L H C ]T

H C ]T L

C ]I L H

]I L H C

Summary of Reaults.

Standard
Efior.
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I.

II,

I t6

Grassland. Old Hay. Effect of Basic Slag'

(Basic Slag Committee).

Mr. E. Habberfieid, Home Farm, Enmore, Somerset, rg:9.

LC

SYsrEr or Rr"Ltc^rrot : L.riD sqlft.
AIq or E^cB Plor : I .6e.
Soil : R.d .lay l@b @ soalstone.

L:lr* solobL sl.s (37.395).
!r-u.dia slubl. sl.a (60.9%).
H:Itish lolubL d.C 186.8%).

]tI Dlors @iv.d I cit, Srrphat of A!@@i. .!d 2 crt. 20%
Potasb ltarutc S.lb.

Slass appli.d at lL. ntc ol l0o lb. P.O. Fr.cc in Mefch, 1926.

]IH CL
]IH

L

HI
III.
IV. CL

Actual welghts in lb.

602 537 817 747
618 707 629 395
622 610 520 661
394 670 ffi2 631

,l
Sumrnary of Re6ults.

Average Yield. Control.
Lo!r' trIedium High Standard

Soluble- Soluble. Soluble. ilean. Error.

22.s 23.s 22.r 22.O 0.99
to2.4 106.6 100.3 100.0 4.51

Cxt. pe! acre. .

Per cest.
20.0
90.7

The rc-sponse to the treatmeDt is Dot si8nificant, but thele is evidence that tie yield oI hay
sras bettet olr the plots treated $rith SIag itr 1926 than on the plots not so treated. All the Slags
sceE to give equivaletrt results.

Rorl.CLIIH

1.
II.

III.
IV.
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II. 10 t0 2, 2,

21 10 l0III,

lt7

Potatoes. Effect of Superphosphate
G. Major, Esq., Newton Farm, Lincs., r9z9

BBABAAB

2L 2* l0 l0

0055

5 l0

British Queer. King Edvrard.

0

5500

V^lrBrrB: Btitilh Ou€r (Al .ad Ktra
Edrald (B) in r:ndoo .irip..

SYsrEr or Rtllrc^rrox : Latln Squ@.
ArE o, E^ctr So!-P!or: r/50th.@.
Trsrrrff : SupdphGphat. at th. Bte

ol 0, 21, 5 aad r0 crt. Fr a@. D.sr
lltuila: a ct. SElph.i ol AEEo-
nia atrd a crt. SulDhat. of Pot th p.t

Pot rG sct I AFil ll.
Lirted : o.tobcr 15.t6.

2l

I\-. 2+2't0

Row.

.'--_02,.
r. 509 512II. 457 524III. 497 s03I\-. 461 5s3

l0

623
640
601
624

613
584
569
6l{

10

563
503
592
553

498
564
538
5{l

Summary of Reaults.
(a) Separate Varledea.

Actual Weights in lb,

AveraSe Yield in No 2I c*t. 5 cwt.totrsperacre. Superphqsphate.Superphosphate. SuperphGt

. - to.74 ll.67

.. 12.60 13.23

10 c*.t.
Superphosphate.

12.34
13.88

British Queen
Kint Edward

11.95
13.69

King Ed$'ard. trIean.

t2.52
100.0

Average Yield.

Toos per acre
Per cent.

13.36
106.7

2l cwt. 5 c{t.
Super. Super.

Tons per acre
Per cert.

v.4a 12.a2
99.7 102.4

l3.l I
t01.7

12.52
100.0

Staodard
Error.

0.t47
L.t7

Avease Yield.
No

Super.
l0 c*t.
Super.

I1.67
93.2

. KiDg Egwqagl )ielded- srgD,iJica-Dtly better than British eueer i,r both yield aDd size (as
observ-atioo. rtr tield shoued). Sittrilicaot respoDse to Superpiiosphate with 6rth varieties, but
oo dillereDtial respotrs€.

(b) Varietal Difference.

(c) Effect of Superphosphate.

A

s60
582
568
548

614
663
577
599

Standald Error.

0.189
l.5l
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Sugar Beet :

Col. F. Wilson,

118

Effect of Nitrogenous Fertilisers.
Stanrvay Hall Farm, Colchester, r9z9'

I.A SoI : Lrsbt eody l()m
SYsrEr or BElLrcatlo* : ktiD Sqtre-
 .u or E^cc Plor : t /50th .c!c.
i"*trixr: O.r cwr. ;f N D€t ase tu th. ldEs sulph.t. of

ammonil NitEle ol Soda_with s."d ed .r a top dt6sin8.
B,."1 Ddii!: DtrlE. SuD.tDLGphate at tbe nte of 0.1 csl.

P.O. D.r icr. tud .\tsti.ta ol Poiah .t th. Bt. oI 0.4 crt.

^foniiars 
.DDli, : Basd. M:rctr 10. Top DBiD8, Jtu. l9-

Bet rdo : ipr 22. lllt d : DteEb.r 9.

II, C AB
r.

rv.

D

,B D

Tops.

n"*. -,r -S C D

o

,l
S/Amm. i

N/Soda N /Soda
O S/Amm. (seed). (T.D.)

c
N /Soda
(seed).

zB 2U 4 313
28 306 3(N 313
242 280 299 333
224 277 333 s27

D
N /Soda
(T.D.)

r. 296.0
rr, 317.0

rrl. 298,5
rv. 346.5

312.5
369.0
370.5
377.0

361.0 326.5
389.0 390.5
3&{.5 385.0
362.5 382.0

Roots, tous per acre. . . .

I Roots, per cent.
I Roots, suga! percentaSe . .

Tops, tons pet acre . . ..
Tops, per cent.

7.02 7.97 8.35
8a.8 100.8 105,6
18.03 17.86 17.74

5.1ri
82.I

5.97 6.81
95.1 108.4

SisD.iricaDt resDoose to all lorms o{ \itrogeDous &essitrg. Nitrate oI Soda significaady
befler;hatr SDlphafe oI AmEoda iD the case of iops-with roos tbe difjereDce, while moderately
rarse. rs aot sicri.ificatrt. Tbe diffetence betweeD the applicatioD of Nitrate oI Soda wit-h seed, atrd asa
iop ciressirg, is not SSDificaot. The Nitiogenous dr-(isitrgs appea, to have depressed slightly the
peiceDtage oI sugar ilr the roots.

Actual Yields ln lb.

_ry=:f R*1:".
Sulphate Nitrate \itrate

No af oI Soda of Soda Standard

_ 
Average Yield. Nitroten. Ammonia. (seed). (T.D.) llean. Error.

0.213
2.69

7.r8
114,3 | I

6.28
00.0

0.167
2.66
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Sugar Beet: Effect of Chloride Dressings

Col. F. Wilson, Stanrvay Hall Farm, Colchester, t9z9

Soil : Lisbt .atrd, l@m.

SvsrEr oF REPLTc^ttot : I2ti! Sqtre.
ArE^ oE E^cE Plrt: I /soth .cat.
TrE^rrir.rs r lturlat. oI Pousb .r tbc Er. of 0 6 cn. KrO-P-r

:.F- Potsb M.nuE Sntt! l2oolol.quivd6t iD r,ot sD to r(u'
iia'sati iqdv.l@t io cblGidaio Pot sh M&u,! Sdt!

B.sal Di!..iDs r Supdph6Phll .i ih. r.L ol 0.a crt. PrOr F--i*;-s-',1ph.i.,, AirEdi. .r th€ Ei. of 0.a cri- N F

Artifici* aPPli.d : Meth r0.
B..t.on: Alrit22. Lifr.d : Dc.cnb..6.

Actua! Ytelda In lb.

I.
II.

III.
rv-

288.0
233.0
29{.O
246.O

279.5
3 .0
34? .5
293.5

B

Y/Pot.

28s.5
302.0
305.5
270.s

c

P.M.S.

337.0
326.0
364.0
338.5

D

Salt.

Summary of Resulta.

No
Average Yield. Potash- or Salt

lIuriate
oI

Potash.

Potash
Jlanure Salt.
Salts.

fIean.
Error.

Roots, tor1s per acrc.. .. .. 5.92
Roots, per c;nt. .. 84.0
Roots, lugar percentage .. .. f7.64

6.49
96.5
l?.63

7 .62
I13.3

18.00

6.87
102.2

17.84

6.73
100.0

17.74

0.256
3.80
0. r6l

Ratio Jrom 4 plots- 100xroots/tops 83 92 121 S7

SicBilicart resDoDse to all manurial treatmeBts. The dressitrt of Potash Salb Save sittrifi_
.,"tr"'li"nliG"taina; eittrer uuriate or Sa-11. There wae some 

-evideoce to show that Potash
iirt"'oida tti p"...Dtege of sugar jE the roots, but the diflereuce was oot signilicatrt'

I..A B

II.. D C B A

III.C]DAB
r','.siADc

Rou'.
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Barley: Effect of Sulphate of Ammonia, Sulphate of
Superphosphate.

(Yields determined by sampling method.)

H. G. Nevile, Esq., Wellingore, tg2g.

VunY: PluD.a! Arch6.
Soit: Lirht lo.o @ Lircoh H€tb.
SY3rEr-or Rulrc^rbr : 2 Bod@i5.d blocls ol 8 plot ach.
Ar^ o. E^cr Pld : r/a)$ .(r..
TrrAtlrt t3: Sulrh.t. of Aotoia (N) .t th. nr. of I .sr. p.. &c,

Sop..ph6ph2t (P) .t tt Br. ol 3 crt. D.r &m. ed SulDb.re ot
Pot-h (X, .i tb. Er. of ll c*t. DGr a.ft. i! .U @Ebio.ri@s.

U.trur!. .pDlicd : falcb 14.
B.riey so*u : Lqrh 12. Hrut d : Auauit 22-23.
Th! ploB r.E hMt.d by tb! 6asplila e.thod, 20 eprEt. @.|fts ot

d.i[ b.ios..LcLd .t nndm lroi! acb plol.

Actual Wel8hta ln Erso! pgr SaDple.

Potash and

x KN KP NP I NKP

a,f2 661 ass I grt
a52 i23 c66 I ttzn

?61 580 s26 I 9or
841 620 82 '1 972

736
84ti

807
873

7N
796

Graia A
B

7U 674
740 785

67{
ri55B

?49
716

Stra\r 671
659

Sumlnary of Results.

$'ithout S/Pot. $ith S/Pot.

Yithout With ll'ithout I With
i/Amm. S/Amm. S,/Amm. S/Amm.

20.7 | 20.6
rz.o I zs.r

Without Super.
W-ith Super.

Cxt. I)er acre.

Without S/Pot. With S /Pot.

Without With
S/Amm. s/

l8.a
l8.o

19.5
22.4 88.9

lleran-2o.2 cwt. Staodard Error--{.8g c\r't. or 4.38 per cent.

Significa$t respoose to the Nitrogeoous dressing, \thich, holr.ever, only shows up oa t]1e plots
having Superpbosphate. Superphosphate depressed the yield on the ploti Eithout Nitlogeoous
fertilise!, bDt increased t}le yield signilicatrtly orr tbe plots having a Nitrogeoous dressing in
addition. There was evidetrce oI a small respoDse itr the aggregate to Potash, but the difleretrce
wa-s rot signilicatrt.

A NK'xrx j o ]llriN lrx
a o x 

-xex 
I N iNpT p

K

\K PK
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Cwt. per acre. Per cent-

Sttaw. Without S/Pot. With S/Pot. Witiout S/Pot. \f ith S/Pot.

Without With $'ithout With
S/Amm. S/.{mm. S/Amm. S/Amm.

$'ithout With Without
S,/Amm. Si Amm. S/Amm.

88.2 96.9 97.8
s8.5 112.0 79.6

with
S,rAmm.

Without Super.
With Super. . .

16.3
16 {

17.9
20.7

18. t
11.7

19.7
21.1

106.5
130.3

Meao-18.5 cwt. Statrda.d Error--4.59 c\\t. o.3.20 per cent.

Significant rcspoDses to the Nitrogeoous aDd Potassic fertilisers, the response to-.the latter
only appearing on the plots dr*sed with NitroSea. The ioteractron betweeo the Nitrogenous
and Ptidsphatii Iertilise; was significant, atone aid in the presence of Potash: without Potash the
respoase 6 Phosphate occurred 5nly on the Dlots Eeated \,viah a Nitrogenous dlessin8, those without
Niirogen being rinaflected : in ttrj presenci of Potash tlere sas a-sitdlicant de-pressiou due to
&e aiaiag of"superphosphate to pioLs rot treated \r'ith Nitrogeaous-Iertiliser, birt a sigoificant
r6poDs€ to Phosphate o[ the plots also receiving the Nitrogenous dressing.

Experiments at other centres, carried out by the local workers on
the lines of those described on the preceding pages.

Potatoes. Mr. E. J. Roberts, College Farm, Aber, Caernarvonshire,
r929

Latin Square : Plots I /40th acre. Potatoes set March 27, lifted october 10, 14, 15.
Basat Miauriog: 12 tons Farmyard Maoure (ploughed in), 2 c\rt. Sulphate of Ammoaia and

3 c$t. 30% Potash Salt itr dritls.
Valiety : Kerr's Pink. Soil : Li8ht Sravetly toam.

SbEdard
Meafl. Error.

No Super- 2 c*t.
Average Yield- phosphate. Super.

3 c$t

Toas per acre
Per ceot.

14.66
100.9

14.25
98.1

14.53
100.1

14.66
100.9

14.52 0.177
100.0 1.22

No response to Superphosphate.

Potatoes. Mr. E. Arden, Owmby Cliff, Lincolnshire, rgzg.
Latitr Square : Plots I /80th acrc. Soil : Cliff I-atrd (On ftic LiEestole).
Basal Matruriog : 4 c\rt. Sulphate oI Ammoaia and 3 cli.t. Sulphate of Potash per acre.
Variety: King Ed\f,ard. Potato6 set March 26, liltcd SepteEber 18.

No Super- 2 c$t. StaDdard
Error.

8 cs't.
Average Yield. phosphate. Super. Super. Super. Meatr.

Totrs per acre . . 7.12
100.a

0.153
2.07

7.30 7.57
99.0 I 100.0Per cedt. .. 100.6

7.44 I 7.34o.a i *,
No Esponse to Superphosphate.
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Potatoes.

Experiments at other Centres (cont.)

Mr. W. W. Ball,ardie, Midland Agricultural College,
Loughborough, r9:9.

htitr Square: Plots I /48th acre. Soil: Light gravelly trature (Old Valey cravet).
Basal MaDurinS : 2 cr+t. Sulphate of Ammonia an-d 2i*t. Sirlptrate oi Potash per acre.
Variety: KiDg Edward. - Potatoes set April 28, Iifted Seitember &lt.

Average Yield. No Super-
phosphate.

2 clvt.
Super.

7.82

rl cwt.
Super.

7.63
97.t

Standard
Error.

8 cwt. I

s"p"r ] Mean.

Tons per acre
Pea cetrt.

8.00
101.9 l0l.{

7.85
100.0

0.22
2.81

No rcspons€ to Superphosphate otr total yield.

Sugar Beet. County School, Welshpool, Montgomeryshire, 1929.
Raadomis€d Blocks: Plots l/l60th acre. Soil : School garden.

- TrcatBr.Dt: Nitt_ogetr in ttre {orm oI Sulphate and Muriate oi Ammoaia alrd CyaEaDide, at
the tate of 0.6 ort. N per acre.

- - Basal MaD- uriog : Potash at the rate oI 1 cst. KtO per acie, and Superphosphate at the rate
of 0.8 c$t. Pr05 per acre-

Variety : GartoD's WarriDgton. Beet sowE May 21, lifted November 5.

Aveiage Yield. No
NitroteD.

Cyaoa- Sulphate oI
mide. AmmoDia.

Muriate oI
Ammonia. MeaD.

I
Statrdard

Error.

Roots, tons per acre
Roots, per cent. . .

ll.6 | 13.8
a9.7 i 106.9

13.5
104.2

12.8
99.r

Tops, tons per acre
Tops, percent.

12.9 0.26
100.0 1.98

19.3 0.93
100.0 4.al

t92
99.7

16.5
85.6

r7.eo 
I

2t.t
109.2

20.3
105.4

18.06 t7 .2t l7 66 17.71 0.298

SitaiJicaat req)onse to all -forms oI r\iEogenous dressi-Dts rn both roots and tops. Witi
r.oo-ts the respoose to Cyanamide and Sulpbate is better tla.n- that to yuriate. No iignificaat
drrlereDces rn sugar perceDtage.
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Sugar Beet. South-Eastern Agricultural College, Wye, Kent, 1929.
Latin Square : Plots I /8&h acre. (2 discarded). Soil : I-oam oD chalk.
Basic D;essing : 4 cwi. Superphoiphate, t c;t. Steamed BoDe Flour and I c*t. Muriate oI

Potash, Nitrogetr;us MaDures-l'c*t. per acre Sulphate ol -{mmonia, atrd equivaleot dressings
oI Muriate o, AEmonia aod Nihate of Soda.

Variety : KleiawaDzleben E. Beet sown May 3rd, lilted October 16-19.

No
Nitrogetr.

9.77
102. t

Sulphate of

8.73
9r.2

lluriate oI
Ammonia.

9.85
102.9

Standard
E,lor.Average Yield.

Average Yield.

Nitrate
oI Soda.

0.5&i
6.09

9.93
103.8

23.5
98.0

9.57
100.0

ll
No r€q)o[se to treatment.

Barley. I\{r. J. M. Templeton, Farm Institute, Sparsholt'
Winchester, rgz9.

htitr Souare : Plots I /2otb acre. Soil : Thin flinw loam otr chalk.
i;;t-At, s"ti.t iti" rate oI 100 tb. atrd 3oo tb. Pe; acre and Muriate of Potash at the

rate oI I crt. pet acl€-
variety: PluDage Archer. Barley sown April 5, harvested August 13.

No Salt Sa.lt Vuriatr oJ
llatrure. l0O lb. 300 tb. Potash.

Roots, toffi per acre
(un*'ashed )

Roots, percent. ..

23.9 24.1 24.4
100.4 l0l-9

Grai!, cl!t, per acre . .
Graia, pe, ceEt.

No si8nilicatrt dilferences due to treatmeBts.

24.0
00.0

0.7 4
3.08
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Errata :-Station Report, 1927-8.

PaEe l3o.-Barley: IIooB Fteld, 1928,

- For plots 7-1, 7-2, 6-l,6-2 aD'A lNatrd2N (prcduce per acre) the correct
values should tre as Iollows (certain plots haviDE beetr daDs?osad in error) :

Page 123.-Ratn arld Dralnage.
Yeatr of Evaporation (20 io. gauSe).
For 14.557 read 1,I.537.

Plot.

Dressed Grain.

Offal
Grain

Per

lb.

Stra\
Per

lb.

Total
Ska{'

Per aZ-=

76 years' Average-

YieId
per

bush.

Weight
Per

bush.

lb.

Yield
p€r

Dressed
Graio

Per

bush.

Total
Stra$

per

7-t
7-2

6-l
G2

IN
2\

9.4
12.7

7.4
t2.o

?.6
8.6

44.3
44.8

43.0
44.5

41.5
42.0

3.7
5.1

2.8
4.8

2.8
3.2

la
28

25

34

924
2593

5r5
704

913
ll66

10.6
29.0

6.2
8.6

I 1.1
13.2

36.8
18.4

49.3
59.0

27.9
26.8

n.si
44.6

t4.?
15.7

28.7$
31.7SS

l3.sl
28.1

8.6
9.3

17.85
20.00$
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Law e s A gricultur al T rust

TRUSTEES

THE Mosr Holouresle THE MAReuEss oF SALTSBURY,
K.G., G.C.V.O.

THE RrcHT HoN. [,onn Cr-rNror, D.L., J.P.
Srn J. B. FARMER, M.A., D.Sc., F.R.S.

CO*IMITTEE OF E TGE,IIE.IIT

Tne Rrcur HoN. I-orp Clrrrol, D.L., l.P. (Chairmat).
Pror. H. E. Anusrnoxc, J, L. LuoorNcror, Esq.

LL.D., D.Sc., F.R.S. Srn Davro pnarN, C.M.G.,(Vice-Chairmon\. M.A., LL.D., F.Ii. S.
Srn J. B. Fenuen, M.A., Dr- A. B. RENDLE, M.A ,

D.Sc-, F.R.S. (Trcaswet). F.R.S.
W. C. Devpren-Wueruu, DR- J. A. Vorlcxrn, C.I.E.,

F.R.S. T1.4., Ph.D.
Tns OwNrn or Rotrausrrp.
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