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Experimental Station Staff

J ANU A RY-DECEM BER 1S3 t-

Director: Srn E. JolrN RussELL, D.Sc., F.R.S
Assistant Director: B. A. K-EEN, D.Sc., F.R.S.

The James Maron Bacteriological laboratory
Head of Department . .

Assistant Bacteriologist . .
Post-Graduate Research

Worker . .
Laboratory Assistant ..
Laboratory Attendant ..

H. G. TnonNrov, B.A., D.Sc.
Hucu Nrcor, Pn.D., F.I.C.

Cnrl Hwe-Kurr, B.Sc.
Brawcm Rorr
M,{xrE PAtr\E

Botanical laboratory-
Head of Department

Assistant Botanist
Laboratory Assistant
Laboratory Attendants

Chemical Laboratoty-
Head of Department
Assistant Chemists

Post - Graduate Research
Workers

Special Assistant
LaboratoryAssistants ..

WrNlrnro E. BnrNcarey, D.Sc.,
F.L.S.

KernrnrNr Wenrlcror, D.Sc.
Menlonn MrssrNcrn
RrnR Werrrn
Cowsrexcr Hun

E. M. Cnowrrrn, D.Sc., F.I.C.
R. G. W.lxnrr, B.Sc.
Srcrr G. Hrrr.rzr, Mae. Phij-
G. Necrrscuuror, Dr. Pbil.
J. B. Ilerr, Pr.D.
J. W. DEwrs, B.Sc.

M. O. cEANr, M-Sc.
S. A. U[er, Pn.D.
E. Gnpv
A- H. BowDEN
F. J. SEABRooK
G. Lewa:Ncr
H. A. SrdrrH
JoaN lfurrvrn
AucB Krxcreu
PEGGY CIIAII(AN
Joex CreerrrLaboratoryAttendant ..
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Fetruentation LeboretorY-
Head of Department ..

Assistant Chemists

Post - Graduate Research
Worker . .

Laboratory Assistant

7

E. H. RIcH-{RDS, B.Sc., F I.C.
(Ireagh Research Chemist)

S. i{. JEI{KrNS, PH.D., F.LC.
N. W. Bannlrt, M.-{.
R. WTLKINso\, II.Sc.

N. S. BAMJI, trI.Sc.
Srrrr-r W,lnp

General Microbiology I-aboratory-

Head oI Department
Assistant Microbiologists

Laboratory Assistant
Laboratory Attentlant . '

Inrecticider and Fungicider Laboratory-

D. Waro CurLER, M.A., F.Z.S.
Lrrtrcr M. CnultP, M.Sc., F.Z.S.
T. G. ToMLINSoN, M.Sc.
ANNIE DIxoN, M.Sc., F.R.M.S.

J^NE MEIKLEIoHN, PH.D.
MAREL DUNKLEY
MenJonr Rorcnrs

Head oI Department
.A.ssistant Chemists

Laboratory Assistants

I-aboratory Attendant

Phyrical Laboratory-
Head of DePartment - .

Colloid PhYsicist .. ..

Assistant PhYsicists

Post - Graduate Research
Workers

Assistant .. ..
InboratoryAssistants ..

Laboratory Attendant ..

F. TerrEnsrIrLD, D.Sc., F.I C'
L T. trl.rnnrv, PH.D., A.I.C.
5. H. Honprn, PH.D., A.R.C.S.,

D.I.C.
J. R. W[Lreus
MITRIEL C,RIG
MARE PAINE

B. A. Kerx, D.Sc., F.R.S.
R. K. SCHoFTELD, M.A., Ptt.D.

(Emoire Cotton Growing
Corp6ration Soil PhYsicist)

E- W. Itussurr. M.A., PE.D.
(Goldsmiths' ComPanY PhYsicist)

G. H- CasEEN. M.Sc.
H. L. Prxuer, M.Sc., A.Inst.P.

A. L. C. DAvIDSolr, B.Sc.
R. v. T^rnrANE, B.AG.
A. AR.ENA, Eng. Ac'
J. HEwrrr, B.Sc.
.IESSIE WALKER
W. C. Gexe
R. S. WrLxrNsoN
R. Yerrs
Moxrca Wertrn
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Shtldcrl Laboratory-
Ilead of Department . .
Assistant Statistician
Post - Graduate Research

Workers

Assistant Computers

Honorary Consultant

Entomological Laboratory-
Head of Department . .
Assistant Entomologists. .

Soil Insects JnvestigatioDs
Post - Graduate Risearch

Workers

8

F. YArEs, IU.A.
W. G. CocEnaN, trI.A.

D. A. BoyD., B.-{.
J. W. WuL. M.A.
FronrNcr Pellstrs
Prccy Hussano
Prccv Hunr
JoeN Lewsox
Psccy Mcl--e,nry
PRoF. R. A. Frsnrn, M.A.. Sc.D-

F.R.S.

C. B. Wrrrreus, M.A.. Sc.D.
H. F. Benxrs, M.A.. pH.D.
A. C. EvANs, PH.D.
W. R. S. Lalrrr, F.I.C.

KersrmNa -I. Gna:vr
Bemv .J. Lol rsovo. B.Sc.
J. Drar, M.A.
A_. G. RoBERrsox, B.Sc.

f; d#m:#i:
G. F. CocKBrLL. B.Sc-

I.aboratory Assistant . . a.r^rriii S;;-;""kboratory Attendants Axrra NEwguRy
R. Wrrca
G. EvBngrr

.lje€ Invest igations_
APiarist. . . . . D. M. T. Monr_eNo. M.A.Bacteriologist .. .. H. L- A. iA;. p"5. ""
Aplcultural Assistant .. A. C. RoLT

Phnt Prthology Laboretorv--
Head of Departrnent . I ,.ff;r"o*" SMrrH, M.B., CH.B.,

Mymtogist .. .. S. D.banerr, M.A.
fSsistaq! Mymtogisr .. M^xy r. cl.ilril,'ii.s".. r.r.s.Virus Diseases;- Soecial

Staff-
Physiologist .. .. F. C. Bewort, M.4..

:T:::;,. H":
\rEssnouse-Superintendent MARGARET M. Bnowirrrost - L'raduate Research

WorLers .. .. Lrxa Cuxow
ELrzABEnr M. Tunurn. B.A.

_ S. p. CApooR, M.Sc.IsboratoryAssistant .. Iqrxrcrlr-pi;;;;;
uDoratory Att€r.lant . . GLADYS CusTANcE
brasshouse Attendants . . BETTY M. BRowN

BAnB^nA JoNEs
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lmperial College of Science and Technology Stafi-

Ficld F-FeriEcrtt-
Guide Demonstrators

Plant Physiologists ..

Post - Graduate Research
Worker . .

FieldSuperintendent ..
Assistants

(Plant Physiology)

Assistant .. .,

Farc.-
Manager .. ..

Recorder .. ..
Bailiff
Horsemen

Stockmen .. ..

Tractor Driver .. .,
Labourers

Library
Librarian
Assistant .. ..

Secretarial Stafi-
Secretary
Assistant Secretary
Director's Private

Secretary
Senior Clerk
Junior Clerks

Photographer
I-aboratory Steward and

Storekeeper
Engineer and Caretaker
Assistant Caretaker

I

H. V. Genxrn, M.A., B.Sc.
E. H. GREGoRY
D. J. W^rsoN, M.A, PH.D.
Pnor- W. SourEwoRTH

B. P. AKE^uIIY, B.Sc. (furic.)
B.'WEsroN
G. F. Corr
S. A. W- FRENCE
G. Wrsrox

V. STANSFELD, F.R.P.S.

A. OccELSBY
W PE RcE
F. K. HAWKINS

F. G. GREGoRY, D.Sc.
A. T. LEGG
F. J. RIcxenos, M.Sc.
A. R. WILLTAMS

J. R. Morrarr, B.Sc. (A8ric. ),
N.D.A.

A. F. Howur B.Sc. (Agric.)
H. CrnneNr
F. SroKEs
C. Mrpnqv
W. CaIN
A. T. Surrn
A. J. SMrrH
J. UNDERHILT
W. HorraNo
H. Cnepuex
G. SYGRoVE

MARY S. ASLIN
CHRISTINE J. GOODEY

'W. BARNlcor, IU.B.E.
Coxsr.lllcr K. Carrox

ANNrE E. M{cKNEss
BEATRICE E. Anano
Orrva Muxr
MARGAruT BUSHELL
Brrrv Jecxsoll
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l0

Members of Permanent Staff who left between Januarv I sr
a_nd December 3lst, 1937, and the Appointments to whi.h
they proceeded

G. \Y. Scorr BLArn, M.A., px.D.,
Head of Chemical Department,

National Institutifor Research in Dain.ing,
Shinfield,

Reading.
C. R. llAnsHALL, PH-D., A.I.C.,

Bacteriologist to
Messrs. Seagar, Evans & Co.,

Distillers,
Deptford, London.

A. G. NoRMAN, D.Sc., F.I.C.,
kofessor of Soil Bacteriolog)',

Iowa State Colleee,
Iorr.a, U.S.-\. -

H. L. RTCHARDSoN, PH.D., F.I.C.,
Atlviser in Soils and Fertilizers to the

National Research Bureau,
Nanking, China.

G. Savurr, trI.Sc.,
llvcologist to

l![inistry of Agriculrure plant patholosical Laborator\..
Milton Road, Harpenden.

Temporar5r Workcrr, I 937-
_I-n addition to those temporary rvorkers recorded in the list of

staff,. the following sent officially'by Gor-ernments or Universities,or who have come on their own resources, have tvorked at the
Station for varying periods during the year igBZ.

(l) FRoM rHE EMPTRE :

Auslralia .' Dr. H. C. Forster
Ittd,ia : Dr. X. D. Bawefa, Dr. {. Lat. Dr. lt. R. trIadhok

Kenya : W. O. Sunman
Neu Zealand .. Iliss E. B. Kidson
Soulh A/rica.. J. R. H. Coutts.

(2) FRoM Fomrcr Cou-.-rrurs :
Clnza .' [Irs. Y. Tang
Holl,ond : W. Stehourver
Rotmania .. Dr. N. Hulpoi
Srarr : R. Purnariksha -

Sueder : Dr. A. Aslander

(3) FRoM BRtrrsE ISES :

Y": {. t- H. Beckton, C. F. Kirb-v, E. L. Levi, M. D.
McCarthy, P. I. R. Maclaren. J. B. Matthews, Miis B. I.
Yi,.tl"_U,_ _tr! W. hatt, A. E.-pound, G. E. K. Watsh,
Miss M. M. Woolf-

https://creativecommons.org/licenses/by/4.0/
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1t

Woburn Experimental Farm
ArPleY Gube, BletchleY, Bedr'

Tctelhar.e & Telegams : Slatiott :

Ridgoont 3O RidgPont' L'M'S'

Assistant Director . . H. H. MeNx, D'Sc', F'I'C'
(Kaisar-i-Hind Gold Medal)

Chemist .. .. .. T' W' BAxNEs, M'Sc" F'I'C'

Laboratory Assistart .. D' \\rooD

Farm Staff-
Foreman and Stockman. ' W. McC'truu
Horseman .. .. G' TYrrn
Stockmen .. .. '. D. B' McCetrurt

R. Prancr
Labourers .. .. A. SIBLEY

'l'. EvANS

https://creativecommons.org/licenses/by/4.0/
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t2

Imperial Bureau of Soit Science
Director : SrR E. J. RussELL, D.Sc., F.R.S.
Deputy Director : G- V. JACKS, M.A., B.Sc.

Scientific Assistants : A. J. LLoyD LAwRENcE, M.A.
Hrr-eir Scxengerom

Assistant Abstractors: J^\ET N. CouBE

BERYL M. Nonrn
Secretary: MoNe B. Srerxrs

Clerks: Meny ETLTNGHAM, Joaw Saur.rorns

The function of the Bureau is to assist workers in soil sciencethroughout the Empire by providing t".fr"i*f i"ior-.iii",'Ly
promotint contact betv/een them, and by rendering *y t".t riJt
assistance possible when they are in this country. i. fi.ili 

"t" 
it"work, the Eureau seeks to be well informed as to the personnel

engaged in soil work in the Empire and lhe problems on *'hi.h thu,
are engaged. Each Govemment has been requested to no-in"i'u
one of its starf as Official Correspondent to the bureau, *h" ;iii;;;
tenerally as liaison officer in Bureau matters and assist in the
collection and distribution of information. The issue of technlcai
information is not confined. to Oftcial Correspondents, b"t ";;;;to all workers in soil science who ask the assistance oi tf," f*".u-
Special arrangements have been made to get in tou"t l"ltt n1.u"i
Ofrcers interested in soil problems.

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

For Farmcn
" MANURTNG ron Hrcren Cnop Pnooucrrox," by Sir E. J. Russell,

D.Sc., F.R.S., 1917. The University Press, C.ambridge. 5/6.
" ARTIFTCIAL FERTTLTZERS rN MoDERN AcRrcuLTuRE," by Sir E. J.

Russell, D.Sc., F.R.S. Bulletin No. 28, Ministry of Agriculture
and Fisheries, Second Edition, revised 1933. I{.M. Stationery
Oftce, or from the Secretary, Rothamsted Experimental
Station, Harpnden. Cloth,4/6 Post free; or paper cover, 315

fpst free.
" Wrrps oF FARuLAND," by Winifred E. Brenchley, D.Sc., F.L.S.,

1920. Longmans, Green & Co., 39 Paternoster Row, Iondon,
E.C.4. t216.

RoTEAMSTED CoNFERENCE REPoRTS; being papers by practical
farmers and scientific experts. Obtainable from the Secretary,
Rothamsted Experimental Station, Harpenden, Herts.

" Trs MANURTNG oF PoraroEs." l/6.
(l)'" Tsr GnowNG oF LUCERNE," l/6.
(2) " Txa Currunr .rxo Me-'lunrNc or FoDDER CRops." l/6.
(3) " GnEEx MANURTNG : ITS PossIBILrrIEs exo LrvIre-

TroNs IN PRAcrrcE." 2/-.
(4) " Trr Culrunr AND MANURING oF SucAx BEET." 2/6.
(5) " Anr ero Sclrxce oF CuLrIvArIoN." 2/-.
(6) " Pownn ron Cutrrverrox euo HAULAGE oN THE FARlr."

216.
(7) " MALTING BARLEY." 2/6.
(8) " R-ECENT Cuexcps IN Svsrrus or Hussauonv Ix

ENcuND." 2/6.
(e)

(10)
SrocK." 2/6.

(ff) " TIrE MAKING oF Nrw Gn-tssrexo: Exprulxcrs or
PRAcrrcAL F6RMERS." 2/6.

(f2) " THE Pr.acr aNo MeuecrrcNr op Srrrp IN MoDERli
FARTTING." l/6.

(13) " THE TECHNIQUE or FIEro EXPERDGI"TS." l/6.
(14) " M-ecnerrsarroN AND BRrrIstr AcRrcuLruns." 216.
(15) " RxcENT DEyELopldENTs IN MARXET GARDENING." 2/-.
(16) " PRoBr-Eus oF Poraro GRoWING." 2/-.
(l7) " MoDERN CEANGES IN TrG TREATTTETT or Lrcxr Sorrs."

.tl
(18;t" 

"our- 
BRooD DISEASES oF BEES." l/6.

(f0) " TEE Pnonucrlox oF Prcs FoR BAcoN." l/6.
(20)*" Trr Ceuse eNo Colrnor or SwARITING tN BEES." I '6.
(21) " TEE UsE oF ErjEcrRrcrrY IN AGRICULTURE." 2/-.
(22) " DTSEASES oF BEES." l/6.

.Out oI print in separate copies, but obtainable in bound volumes.

" THE IIERTFoRDSTflnT Acnrcurrunar Srruerrol{: Can
rr BE IMPRoTTD ? " 2/-.

" Trm Gnolr"rs oF CITEApEn WrNren Fooo ron Ltvr

https://creativecommons.org/licenses/by/4.0/
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Numbers I to 20 inclusive are also published in book form witb
the exception of I-E (Vol. I), w6ich is out of print. Vol. II
(6,10), Vol. III (rr-r5), Vol. IV. (l&20), l0/-'each, postage
extra.

For Studcob end furicrrltrral n-nertr
" Tnr RoulAusTEo Mcuorns oN AcRrcuLTrrRAL SCIENCE.,,

Quarto Series, vol.4 (I9f4I934), 2O/-. Octavo Series, vols. I-7
(f847-1898), 30/- each. Royat Ociavo, vol. 8 09OG.I9I2).
vol. 9 (t90$,I9r6), vot. t0 (r9let920). vol. U il92o-lg22j-
32/6 each, vol. 12 (t922-1926), vol. tJ 092&f927i. 88/6 eacli.
vol. 14 (192&1980), g5l-, vot. r5 (1922-l9jl). vol.td ,.Igitz_ler2\
vol. I7 (193I-1938), vot. 18 (1928-1994). vot. 19 (ig38-rg3s)-
vol. 20 (I93F1936), vot. 2t 0g36-lg3i), gO/_ eaih. Foreieir
postage extra- Obtainable from the Secretarv. Rothamstia
Experimental Station, Harlrnden, Herts.

" Txr Rotn rusrrD MoNocRApEs oN AGRTCULTURAL SCIENCE-,,
edited by Sir E. J. Rursell, D.Sc., F.R.S.

" Sorr, Coxonrous ewo PraNr Gnowrs,,, by E. J. Russell,
D.Sc., F.R.S. Seventh Edition, 1987. Lon-eanani, Green &
Co., 39 Patemoster Row, I-ondon, E.C.4.- 2U-.

" THE MICRo-ORGANTSMS oF rHE SorL,', bv E. I. Russell and
Staff of the Rothamsted Experimeital Station, 1928.
!,o1q"qt, Green & Co., 89 Paternoster Row, London,
D.C.4.716.

" MANURTNG oF GRASSLAND ron Hey,,, by Winifred E.
Brenchley, D.ft., F.L.S. 1924. Lonernani, Green & Co.-
39 Patemoster Row, London, E.C.4. 1216.

" A Lrsr oF BRrTrsH ApHrDEs,, (including notes on their
recorded distribution and Ioodalants in Britain and a
food-plant index), by J. Davidson, D.Sc., F.L.S. 19 .
Longmans,- Green & Co., 39 Paternoster Row, London,
8.C.4. t216.

" Tne Pnysrcar PRopERTTEs or rHr Solt,,, bv B. A. Keen-
D.Sc., F.R.S. Ig3l. Irngmans, Green & "Co., 

39 pater-
noster Row, London, E.C.a. 2l/-.

'' PRoBLEMs rN Sorr MrcnosroLocy,,, by D. Ward Cutler. M-A_
and Lettice M. Crump, M.Sc. I!i95. Lonemans.'Gree;
& Co.,39 Paternoster Row, London, E.C.4.-9/-.

" Frry YBens oF FrELD Exppnncxrs lr tm WorrnN
ExpFrrGNrAL Srauou," by E. -I. RusseU, D.Sc.. F.R.S..
and J. A. Voetcker, C.I.E., iI.A.,-ph.D., with a Siatisticai
Report by W. G. Cochan, M.A- (Rothamsted Statistical
Department). 1936. I-ongmans, Green & Co., 89 pater_
noster Row, London, E.C.4. 2l/-.

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-1-69 pp 16

l5

" PLANr NurRIrIoN AND CRoP Pnooucrror," (being the Hitchcock
Lectures, 1924, University of California), bv E. J. Rrssell, D.Sc.'
F.R.S. The University of Caliiomia Press and the University
hess, Cambridge. 12/6.

" INoRGANTC Prexr Porsols eNo Strr'rutexrs," by Winifred E.
Brenchley, D-Sc., F.L.S. Second Edition, revised and enlarged'
1927. The University Press, Cambridge. 10/6.

The following are obtainable from the Secretary, Rothamsted
Experimental Station, HarPenden, Herts. :

" .icnrcutnrn u INITsrIGATroNS er Rotrlxsrro, ENGLAND,
Dunrlc e PERToD oF 60 YEAxs," by Sir Joseph Henry
Gilbert, M.A., LL.D., F.R.S., etc. 1895. 3/6.

" Guror to rEE EXPERMNTAL Plors, RorHAxsrED EX"ERI-
MENTAL STATION, HARPENDEN.,, I9I3. JOh MUTTAY'
6O Albernarle Street, W. l/-.

" GuIDE To rE ExpERn ENTAL FAR , RorHArdsrED."

" CererocuE or JouRNALs AND PERroDrcaLs rN TIs RorEAu-
srED LIBRARY." 1921. 216.

"A DEscRrprIvE CATALoctTE oF PRT}rTED BooKs oN AGR!-
CULTURE FROII I47I TO 1840, CONTAINED IN TtrE ROTEAM-
srED LrBR.{RY " (including Biographical notices oI the
autiors and short descriptions of the important books)-
f926. i!:!l pp. 22 illustrations. Cloth cover, l2l-; paper
cover, lO/-. 

- 
Packing and postage extra:-British Isles-

9d,; Overseas, Dominions and other countries, l/3.

Trr Rorg,ulsrrr: Exptrulcxrer SrertoN RrPonrs :

1908 to I9I4 (annual)
lgl5.l9l7, l918-1920 (triennial)
1921-1922, lSz.}l, 19261526, lS27 -1528 (biennial)

l/- each

Irru 
*.0

1929 to 1937 (anuual)
ForeiSn Postage extra.

" REcoRDs oF TIiE RorHAxsrED STAFF, HARPENDEN," containinB
Dersonal notes and accounts of events at Rothamsted Past ard
bresent. and of past members of the Staff. Published annually.
i$o. l, t929. N;. 2, 1930. No. 3, 1931. No. 4, 1933. No. 5..

1935. 2/- each. Post fre- Subscription for first live issues, ?6.

For urc in Farm Inrtituter

" A Sruorrr's Boox ox Sorrs exo MANuRES," by E' J. Russell'.
D.Sc., F.R.S. The University hess, Cambridge. 8/-.

For uc in Schooll

" IJssoNs oN SoIL," by E- J. Russell, D.Sc., F.R.S. 1926. The'
University Press, Cambridge. 3/-.
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For Gcncnl Re,adcrr
" Tur Fenra AND rm NArroN,', bv E. I. Russell. D.Sc.. F.R-S

1933. George A[en and Unfin, L"td., 40 ]\iu.;.-- ai;;i'
LoDdon, Wa.l. ?6-

" Txr- Fanrrrrrv or rur Sorr," by E. J. Russell, D.Sc., F.R.S.
The University Press, Cambridge. 4/J.

" TEE PossrBrlrrEs oF BR.rn${ AcRrcuLTrrRE,,, bv Sir Henrv
Rew, K.C.B., and Sir E. J. Russe , D.Sc., F.R.S. tSZg. l/:.
Obtainable from the Secretary, Rothamsted Experimental
Station, Harpenden, Herts.

" PrnsoNer REMTNiscENCEs on RoruA srto EXPERTIGNTAL
STATroN," 1872-1922, by E. Grey, formerlv Superintendent
of the Experimental Fields, S/-. O5tainable fr-om tie Secretarv.
Rothamsfed Experimental'Siation, ft rp.na.n" iie.ti- ---''

" Correcr LIrr tx A HERTFoRDSEnE Vrlrecp,,, bv E. Grev. IgB5.
A companion volume to " hRsoNAL R-aurNldcrxce s 

-or 
Ror_

EAMSTED EXPERTIGNTAL Srarrox." Fisher, Knight & Co.,
St. Albans, 3/6. Obtainable from the Secretary. Rothamstd
Experimental Station, Ha+)enden, Herts.

Other Boolr by Mcmben of the Stafi
" Dvorurroy, IIEREDmv el;o Yanretrox," bv D. W. Cutler. M.A.-

F.L.S. 1932. Christophers, 22 Berners Street, London, W.l.
416.

" Srarrsrrcet Tesrrs ron Brotoctcer, Mrotclr elo AcRrcuL-
tmer Ressenclr," by R. A. Fisher, M.A., Sc.D.. F.R.S., and
F. Yates, M.A. 1938. Oliver & Bovd. Edinbursh. 1916.
This book is designed to provide, under asingle coier, all'those
tables normally required for statistical work- in biological and
agicultural research. ln addition to the tables alreadv
published in Statistical Mdlnds for Research Worhers, an6
similar tables, tbe book includes tables of random numbers_
I-atin squares aDd other experimental arrangements, lhe
probit and angular transformations, orthogonal-polf,atomials,
and various other tables of use to the research woikei. Manv
of these tables are published here lor the first time. The booi<
also includes 5 figure logarithms (natural and to base l0)
square roots, etc., atrd exact squares of tfuee figure numbers,

Mezzotint Engravingr
Mezzotint Etrgravings of Portraits of the Founders oI the Station,

Sir J. B. Lawes (H. Herkomer) and Sir .f. H. Cilbert (F. O.
Salisbury), by Julia Clutterbuck, A.R.E.
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Signed Engravers' Proofs on India Paper, f,4 4s. each.
Ordinary Lettered Proofs on hand-made paper- {2 2s. each.
To be obtained from the Secretary, Rothamsted ExPerimental
Station, Harpenden, Herts.

Planl and Drawingr of tlc old Rothmded Labontory, 1852
These drawings show the old Rothamsted Laboratory erected in
1861, the first important laboratory devoted to agricultural
science, and the one in which much oI the classical work of
I-awes and Gilbert was done: it survived till 1914.

The size of the volume is 2l$ in. by f4| in.; it cousists of
four full-page lithographs made from drawings bv Charles
Lawes, son of Sir J. B. Lawes. dl per copy (Post free).

B
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INTRODUCTION
. The Rotha.msted Exp€rjmental Station was founded in l8,1i}by_.the late Sir J. B. Laies, w.ith whom *"" ...".i"ilati, iT.G-i]bert Jor a pciiod oI neariy 60 y"".". fr,r.r 

-jl"T'ir- irid;lGilbert in tool ; they were sircceeded uy sii a. oi' fi"ii' ri"# rffizro 1912, when the preient Director, sii r1.1.'ifrlr"ii,,ili;ffi1f.
- ^ToI t"!y y"rr" ,he work ras maintained entirely at th;'*r"^"of SirJ. B. I-awes. at first by d:r-ect payment, ara iroi"-ia8d;;;rtour or an annuat mcome ol I2,4tJ0 arising from the endowmem

lun$ 9{ {too,ooo given by hiin to t}," r"i"., es.i.,;lturri iilii
.1 -I9@,,lT 

Socieiy for .6xtend.ing th" R"ii,;:%;;il1il?,1;
was rnstltuted lor the DurDosc of providing lunds for 

"'*p"n.ior-Il^t_906, Mr. J. F. Ma^son b'uilt the 'gacte.iol'os,:;il;;,:#"i"i;
1907, the co_ldsmiths' Company g"n".o*ly' f-rE"-J i'l,irinl'.endo$rneDt of /I0,0O0, the incoire"of ,hi.t_j;;;;*;ri;;i;
tbe Company-is deyoted to the invesrigation ;Iil;.ii:^i;;ffthe .Development Commissioners made" their ii.ii sr;r"L'"tt*Sta.tion. Since then, Government grants have b.;;;:d" ;;;"il"and, for tie year lgBT-88, tne Minrstry of ag;;il;;fr":;;?;a grant of {28,715 for the work ot the Statioi.' iorl i;-"h';;:
g_enerously borne the cost of a chemist ;a ;;p.Ai-;"j;;;i ;;;field experiments Ior studying larmyard manu.re, both naturaland artificiat ; while other ddnorl h""",'rr- tlrn**iiii;;il:ffifi,
provided Iunds for special apparatu, ."a eq"lp-*t."il""i.;;,;fi:l
Ma-nuf-acturers' Associatton iia tue uniteji;i;h il,n#;il;t:considcrablj fuads Ior the rather expensrve held work. ImperialCtremicat Industries, and 

_ 
the Asso'ciation ;i- B;i;.h dlrfii;llanruacturers, have provided a special a.ssistant ior the ituav Jsoj I i-nse,cticides. In. addition, British Sus; 

-Eor;*iii,r.'ir-irrJil
,raslc Slat Uompanies, the Royal Agricultural 

.Soci"tv.' 
Or"f."PIaDtations, Ltd., the Instirute 6f B."iire 

"ra-inJ"n".iir_""Ti'liScientific and Industria l nu".r."t a"a-o?f,"i-b.ali"ei;i;i.;,,Jl;:
fo1.rn""iii. purposes. The result is that the Station*1.;i;,"" H]with problems affecti_og modern fa.mi"g ir-. i;';;;';r;ot"ii;manner than wou.ld otherwise be possiblJ.

. The_ main block of laboratories was opened in lglg, and isdevoted to the study oI soil and plant nutrit'ion pi"Uf"*. , 
'"i"in".

block r,vas. erecred i; !924 Ior ptint pathotogt ai-; *.i .;f |di,f#provided by the Ministry of ARrrcurture our ot the DeveloDment
F-und ; and,Red Gables, ihe hou"se adjoini"g tl")rboralo;l;iliii;nonn srde, has been conyerted into an Ad;inistration Buitaille iohold the Imperiat Soit Bureau, p"rt ;i ah; ii;;;;;.;jdffi:l:.;
I)epartroent, Staff C,ommon R6oh and C.rt i"ri" il**."'-""""'
. Large-. glasshouses, including special insect_proof houses forvirus studies, were ad-ded in 1926] tsle,-;ai"s3i 6y ;; .-i";:."*

Srants lrom the Rockefeller Forrndation, tne firpire llLle'ffiBoart and the. Minisrry oI Agrrcurture. A new larte range ofhouses, some oI which are insict proof, was erected'in lgBB foiPlant Pathotogy investigations 
"r i totit *" ;i ;rp8:i, i;;;;;;the cost of which the llini.rry oI .{gricuiture made a}ari;iii,Or;.
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From 1926 onwards great changes took Place on the farm. New
and greatly improved melhods of{ield experimentation were adoPted
on a'il but't he'classical plots. which remain essentially- un-changed;

and the non-erperiment;l part of the Iarm was reorganized in 1928,

considerable nirmbers of iive stock being introduced, and much
of the land being laid do$'n to grass. The farm buildings-w'ere
considerably enlirged in f930 with the aid of 1-8r-ant-9f dl,J00
eiven bv the Minis-trv of Agriculrure and a new block of buildings
Tonta;"ing a demonsirationloom, work-rooms for the experimental
staff, offiIe and store-rooms was erected in l93l-32 at a cost oI
fl.300 collected bv public subscription. In I936 a pair of cottages
ioi farm workers rnas erected at a iost of fI,050. A special buildirg
rvas also constructed in which both farmyird manure and "artificial"
farmvard manure can be produced under standardised conditions:
the c"ost was f275, towardi rvhich l-ord Iveagh contributed f,100.

During 1932, lhe farm was well equipped with elec-trical ap'pli-
ances, th;nks to generous assistance by the General Electric C,om-

Danv and the North Metropolitan Electric Power Supply Company.
it" p""top Rubber Com-pany also provided rubber equipment,
including a rubber road, rubber flooring for cattle ard Pit pens'
and rubber tvres for cart and tractor.

The Librarv is stead.ilv growing, and now contairs some 27'00O

volumes dealing with agriculturi and cograte subiecls. Th"
catalozue of thJold printad books on agriculture was published in
1926, ind every effori is made to obtain any that we do not Possel:
A collection ii atso being made of prints of farm animals, 

-o{ 
old

letters on agriculture, farm account books, and models of old Iarm
waeons. Minv of these lie in {armhouses, unused and inaccessible,
not"in themselves valuable, but often a great help to students of
aericultural historv and economics when brought together as we
.i" aoing. Gilis;f books and documents to the Library will be

greatly apPreciated.

The extension of the exPeriments to various outside centres
in Great Britain, b€8un in 1021, has proved so advantage{us that
it has been develofed. Not only ii useful irformation .sPre39
amons {armers, but the Station iiself gains considerably by this
closeia.ssociation with practical men. As part of this extedsion
the Statiou took over in 1926 the Woburn ExPertnental Farm'
We were thus able to make experiments simultaneously on the
lieht land at Woburn and the heawy land at Rothamsted: a very
advantageous arrangement. The Assistant Director in charge is
Dr. H. II. Mann, wiih Mr. T. w. Barnes as chemist.

In May, 1934, the neSotiations for the Purchase of the larm and

some adjoining parts o{ the Rothamsted estate were completed'
This step was-necessary owing to truilding developme-nts.in, I{ar-
,ord"r, ihat threatene<i to extend over the estate. We held the
iarm Iands onlv on lease; some on a vearly tenancy, and some at
shorter notice. Even the land on whiih the laboratories are built
ind the sites of the classical fiel<ts did not belong to us. The Rotharn-
iied T.utt""t oo* o*t the site o{ the laboratories, the experimental
and ordinary farm fields, Knott Wood, the ltlanor House and
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grourldst-tlre farm manager's bouse and eight cottages. The total
area is 627 acres, sufficient for carrying ou-t tield arid farm exoeri_
ments on a scale correspondint td th; importance of the \rlork.
I he purchase price was d35,000, all of whictr was raised bv oublic
subscriptio:r in eight wee'ks. Generous contriU"tioni *"r" i"[ol"tlrom Srr _Robert McDougall, the Sir Halley Stewart Trust. the(-arnegie Trustees, Sir Bernard Greenwell, ti"n.. tl" n"""i h*j-
cultural 

- 
Society, the National f"r-"rr; Unio'n,' 

"rj"G*ii"fLnemrcat tndustries. A highly encouraging fcature of the aboeal
y1: -th," 

nl""b"r of .subicriptions received from farme.s, viliage
school teachers, and from overseas sources.

.- .The activitjes of Rotharnsted, however, are not confined to theBritish Isles, but are gradua[y spreading out to the E-mJre aiiother rountrles abroad. The Internationtl Education Boa^rd sendsworkers from^all parts of rhe world to study in-it .r" i"Lri.t".iii
r he bmprre^ ptton Growin€ C,orporation his, since 1g23, made a
Sranr ot f,r,U(ru per anmun for the dwelopment of investisations inSoil.Physics. The Station regularly paiticipat;; l; ;;;?;;;ih;
:"ll]91 rt certain agr-icultural problems of great importance to theEmprre,

, At rhe.invitation of the proper authorities, tbe Director and
other members of the staff have already visired the Sudan. patesti"..
Australia, New Zealand,- South Atrci, I.di., M"Lt;, Ny;;;l;;:
I anganylka, and Canada to discuss agricultural 

- problems andpossibilities of co-operation; in addirioi, visits ari ;;iA i" ;h;Un(ed States and to European countries, including' Russia- to
dscuss problems and methods with experts there, aird generallv
to.improve the equipment of the Institritio;;a ;il", tf,;'i.;;;-
redge and expenence of the staff.

More and more workers are coming from the overseas Dominions
to ca-rry_ on their studies at Rothamstid. Onlv Univer.itv srtduai;l
are eligible,,and most are, or are about to be, 6n the stafd;ic.;;-
ment or other Agricultural Departments: men who will become
leaders tn the agrtcultural communities of their resDective countries-To our great regret, lack of accommodation il;'";ii"d ;;;refuse some who wished to come.

. The most important of all these Empire developments wasinaugurated in 1929. At the Imperial agii.olt"ot- C6n-f;.*."'ii
1927 it was decided to set up in ihis .o,-,itry a ."ri.r-oi-S;ur;to act ils central clearing houses of informi.tion and to Dromote
rnte-rchange ol tdeas and methods between the agriculturai exoertsof the different pa_rts of the Empire. The $iiB;;;;;i;t";;di;;
Sorqm:ted^11d. betan operations on May lst, Ig29. Dr. A. F.
Josepn, tate Ltuel Uhemist to the Sudan Government. was aDDointedDeputy Director, wirh Miss H. SctrerUitoii anJ' Mr. X.'"i:^'i:
I-awrence as Scientific Assistants. tn rser th. e.F. t;;.;h;;rime^aand his place was taken by Mr. G. V. Jacks.
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REPORT FOR 1937

THE PROBLEMS BEFORE THE RESEARCH STATIONS
The main outlines of the problem before the agricultural research

stations are clear and inconiestible- Since l9l9 the area of arable
Iand in England and Wates has fallen by 3.2 million acres, wlile the
grassland ias increased onlv by 1.3 miilion acres: the total loss of
igricultural land has, thereibni, been 1.9 million acres. Since l9l4
t[e loss has been even Sreater, amounting to 2.3 million acres.
The growth of the towns ii responsible for only about 20 Per cent. oI
this loss: most of it represents simply reversion to rough STazrng.
The figures are shom in Table l.

,3:rd,! 6;u;ds lor C@t Britai!, atr in6.@ ol 200 tlo6aaab sincc 192''

Simultaneouslv there has been a fall in the numbers oI workers on
the land. From l92I to 1936 the fall has amounted to nearly a

quarter of a million, all told, for England and Wales :-

TABLE I
Engldnd and Walas : tiotsanil a.r.s

Regular melr
and boys

thousaods

Total \.'orkers,
includioS women
aad casuals

thousaods

869
64t

Onlv about 40 per cent. of our food is produced at homc, the amount
varies, howerre^r, for the different fo6ds. The ProPortion of bome
produition and importation of the dif{ereDt foods in the United
Kingdom is as follows :-

Lnrn
I

l9l9 I936
l-oss or gar
between l9

atrd 1936

Arable laod ,. .. I f0,998
cra-ss land .. .. I 16.116

Total cultivated area ,. I Zz,ll}
I

RooebgraziDgs.. .. I 3,742
Forest .. .. .. I 1,884
other DurDose {to1{Ds. I

vitlag&,6ads, etc.1 .. | 4.357

Totallatrd area .. .. t 31,]

r2,309
14,439

9,120
t5,14?

3,l80loss
1,304 gain

26,744

4,121
1,884e)

4,383

24,863

5,433
2,000 c)

4,837

l,886loss

1,312 gain
116 gaitr

451gaia

37,136 37,r33
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PeaceDtage

Butter ..
Wheat . .
Cheese ..
Sugar ..
Meat--

Home-
produced

I935
IO
2A
30
30

Beef ard Veal
Muttotr alld lamb
Pork aDd bacotr

Eges
Poultry 0)
Potatoes
Liquid milL . .

Iniported

IS35 1936
90 9I
74 17
70 7t
70 62

48 48
57 66
60 .{8
34 38
21 25:i

62
43
50
06
76
96

lo0

. . It is not safe to count on a continuation of imoortation of thekrnd that we- have had hitherto. Much of ou, i-io.ieJ iooJ *ai
Produced_under conditions of prairie farming and ranchine which are
loy fq:iing. A new farming will no doubiarise;n tf,"#.ou"irlo,
Dut nerther quantities nor prices of the products can be toretoiJand t he wisest policv is undoubtedly to <io as much as *" ."r-inlwards leedrng ourselves.

For a.good deal of the home production the farmer is dependent
on- matenats such as fertilizers and feeding stuffs supplied lrim out-
side.

In lace of this shrinking area of land and diminishins numbcr ofworkers how rs lbe Iarmer to maintain and if possible increase hisoutput of,food ? And even more important, it.t ."" U" ao*-io
stop the shrinkage ?

, ,Tl1erg .are various possible remedies, social, economic and
Iecn rrcat, but the llne adopted at the experimental statioDs is to seek
means wher€by the efficiency of the faimer and of the worker can
oe rncreasect so that he may with the same expcnditure of time andenergy'produce more food. Thus can higher wages be afforded for
rne worker and a better standard of life for the countrf,rnan. Greatcr
emciency turns in the end on Breater kno*loeg;;i;'h; -;i.ri"ir-irjor the condluons necessary for their most successful use, and it is th isknowledge that experimental statjons try to obtain.

. The.redeeming feature of what would otherwise be an entireh,
depressing-situation is that the value of the agriculturaio"tp"i;; ;;ilmaintained in spite of the smaller numbei of ".;.-a;d.;i-;;;';c-.ll.c]x-ateg-9n the pre-war price basis the vajue of the outDut was
{14I.7 millions in lg25 for 803 thousand workers, and {i}O:Z'rriif l"r,
i-n .1936 Ior 64I thousand workers. These *" ;;;;;"Jil,;;;';;;rzlues, but nevertheless thev indicate - rnJr"..l"e 

"ffiii**'"iproduction. But these figuies give .o sr.*d L. ?"--J;",i.r"",
r here stt remalns the vital need for increising still furthe:r the orit-put.and efficien,cy of the worker: only in this"wav can.n 

"*no*r"Dasrs b€ lound lor measures to stop the drift to t[e tonn.
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The part played by Rothamsted in the ortanised effort to improve
acricultitre ii tUe studv of soil and crop production. The work
nicessitates a competint staff, good laboratories, exPerimental
fields, and. as the eisential bridge between them, the Pot culture
house.

Provision for the {ields was made in 1934 when the agricultura
Dart of the Rothamsted estate was purchased by the Station: this
'part of the problem can now be regarded as solved.

The next step has been the imProvement of,the laboratori€s,
esoeciallv the ihemical and Bacteriological laboratories which
foi .ome vears Dast have been unsuitable for their work and very
overcrowded. ihe Bacteriological laboratory was erected in 1906,

and the subiect has changed so much since that date as to necessitate

a completel'y different de-sign and equipment. The Chemical labora-
r.r.v rias buitt in l9l3 and l9l4 and here also the developments ot
the" subiect demand an entirelv different design. Plans have been

ar"nor, ,io bv Mr. Michael Tapxr and new laboratories are to be

erected it a'cost of {30.0O0. 
- 
towards this the yinistry of Agri-

culture has made a iirst contribution of [14,500 and a request
has alreadv gone forward {or the rounding off of the sum by the
addition oiai'other {500. The other {15,000 has to be raised by the
Station.

An wen more important matter, however, has been tle subiect
of oreliminarv discuision bv the Committee. In 1943 the Station
*iliiornptet."itt Centenarv and it is proposed to.celebrate the event

bv outtine all its buildines and equipment in thorough order,
pioiains "*u.h needed exiensions, and adding sumcient to the

6"aounmE"t to provide for maintenance of fabric and provisio-n for
.^f"* ,r"..ntit,ions or Fellowships. The total sum required rvill
ue fizs,obo, and the appeal for the {15,000 -needed 

for the new

L-udJoii.t'*rr constit;ie the first Part of the Centenary. Fund

l-""..i. in..*r.h as the Finance'Acts allow of deduction of
irlitn" f.* f.o* tubscriptions to the Fund, provided they are made

in the prescribcd mannei and spread over at least seven ] ears-' lt rs
."il"t'"i,a.a to wait until l${3'before raising the fund but to begin

in the autumn of 1938 so as to allow the necessary sPread-over lor
those who prefer to subscribe in this particular way'

The work of the Station has continued on substantially the same

fi""" .. i" the last preceding years. The erperiments with.crops
h"rr" U""" -"a" "ot'only 

at Roihamsted and at Woburn but also-on

"-nr*f". of ordinary'commercial farms t)'pical of .considerable
;;;;Tfu;. iimitir desigrrs are used at i series of centres aDd

iil"" 
"t" "".n 

that the error"s of the exPeriment can be estimated'
Th,t; G;;;;;arison can be made titween the results obtained

ir i[" iiit**t p[aces, 
"nd 

the fuilest Possible information can be

extracted from the exPeriments'

In the last two Reports extended summaries have been given

of ro-" "i tft" i"""stigaiions. These will not be repeated here : only
the neu' results will be given, or summaries that have not yet been

presented.
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GRASSI.{ND

Rothamsted experiments on grassland fall into three groups :(l) the effects of fertilizers on the leld and compo.ition"ofi"yand on tbe grazing %lue oI pastue la;d ;
(2) the effect of management on the flora of grassland ;

, 
(3) 

-tlr9 
elfects of cake feeding on the composition and nutritivelue of the herbaee

The generalres"ults of the lirsr.um-a.rr"ear^ih;il;;i;;ll!ry:f:lnL'iiJ.:,:,.t,1"*:J""[
to-g-o,over.tbe tround igain in aetall. It is sufhci'enii;;;ililili"rnv1lrgations on basic slag were conti"uea ana .it"nj"d, "'-. 

..,

, .,rne xothamsted park Grass, plots, Uegun in ig56,-show in .stnkrng way the changes broughi about E- irriir*a 'i"ltiii^,
treatment jn the ftora ;f g.*.lir.d. TL. .-td*;;';;'i",i""##Ja
Primarily by the fertilizeris srrr

x'ii'*ffi n*[H1*{*tl,mff '*flk}:fl if,,.T
. , rn rDrs experjment a fairlv uniform frass iield has been chaneedrnto, some 15 or 20 different' flord ryds ui, ;*ii irrl ,iliiii}treatment. 

-.Tb-e converse experiment "wa" 

"ti.t"O 
i.'i-SZ:8.- rG-"ilii"lreld was divided into six i,arts, eacf, of wbicil-wi;*i';iff,;separate trass mixture, theri the ihol" fi.ld ;;:'p;;;;;; ui#;ma.uag€ment, and botanical analyses of th" h";;;;-;;r;";;;..

fr igt,!J+"I*""",f W:**:-;xity*.r.t*l;"h'*;j

*g;iltr#.:tt}++'#*:'r*ffititsttn;ll'''{[appeared but Rough Stalked Mea
small part of each flora- 'oow Grass lorns a definite though

In another fjeld part was sovrandpartwith;Acffi ;-,Ljt::E:1"','#tH':,":f liiilTtr:and are very noticeable in the early part of the season. 
"--r rlt,r(

TEE EFFEcTS oF CAIG FEEDING

- 
-The investigation of the effects ofcake Ieedir:g on the compositionand nutritive- value o, the herbage was commenced in 1986 underthe aegis of the.Royat Agricultuil S".i"iy *iii.t* _li;; #;;trant towards the cost.

q$.,;it*,rxl***t"#g*i'"ffi tt*
3:,ii::,'"i"? ffii"'il'";:';,T.J ;i,i,Ui;1,:lll,1; l*,,*,"i:cen*-s9:_s to be easily accessible trofi aI p"lots. 

--
__ rrne ptots were arranged in three blocksi each of three Dlots. In
:i:'Jtr"T,:iJi:L:'J,'li"f ,r,i"j:$ir"ffisi{ir*:*t*i
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In the next year there will be no cake Ied, but another of the.three
.rlot. will r'eceive during winler and spring artificial fertilizers
lontiining the estimated iranurial equivalents oI the cake. .The third
.,t ttt" old't. vrill be left unmanuted' All tkee plots will then be

erazed'bv bullocks and sheep in the proponion of 3 sheep to I
[ullock : 

-again 
all weights will be recorded. From the increases tn

iiveweieht "rve shall be"able to compare the residual values of the
manue- with the values of artificials supplying their suPposed

ecuivalents. In the third year no plot will be manured, so that any
su'bsequent eflect of cake feeding or of artificials can be estrmated'

The arrangement of the Plots is as lollows :-

Year

1937
r938
r939
1940
l94r
1912
1943
1944
1945

Bloch I
Plot I 2 3

-c-
--M

Bloch 2 Bloch t
43678S
C

!

Per ceDt.
N

2.4

-c-
--M

C is the plot receivitrg cake and M the oBe receiviag artiliclal manures'

The exDeriment will thus be in triplicate, though in each year
onlv oni plot receives cake.--- in ord". to save time at the outset Block 2 is at first treated as

Block i : this avoids considerable delay and it gives some additional
information.---- 

The chanses in herbage are measured by botanical analyses;
samptes beird obtained frdm small cages fixed on the plots so as to
keeo ofl grazing animals.- ?n" ti.rt v"it, 1937, was devoted to uniform grazing {or estimat-
ins the irresularities of the field and also for improving the techmque
of"the exDeriment. In 1938 the cake feedi-ng began.

Tbe rites of feeding proposed are as follows :-

Cahp Year. 5 fattening cattle lxr 5 acres receiving

Per cent.
Pro.

1.6

1.0

Per cent.
Kp
0.9i-D Early Summer (50% flaked maize'

600l" uodec. cotton cake) . .

in hte Summer (50% flaked maize,
50% dec. Sround nut cake)

It is oroposed to increase the rate oI cake-Ieeding steadily th.rorghout
the veai but taking averages we maY assurne per 5 acres m early
suminer 5 catl le wiih an average oI 6 Ib. cake per head per day lor
5O davs eiving a total of I ,500 lb.or 13.4 cwt. Iood, and in late summer

S 
""-tti. 

iitt "rn ."erage of l0 lb. per head per day for 70 days giving
a total of 3,5O0 Ib. or 31.3 cwt' food.

These totals may be expressed on an acre basis as Iollows :-
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Cut. Jo, or,e beast ort ote acre

]I-r.O:,19t]"*rnS winter or spring a neighbouring plot wilt receiverne Ioirowtng manures :_

Early summer
Iate summer

Per aDtruxo

Total fertilizer

Cwt.
per &re

0.68
0.43
0.27
o.12

cake N as hooland hom meal ..
cake N as sulphate of ammonia
cake PlOs as steamed bone flour
cake KrO as sulphate oI potash. .

N
0.09
0.09

'4,

The lengths of tbe grazing period will, narurally, have lo varv with
seasonar condlttons but we shall aim at gefting on a lixed amountof cake per acre per annurn. In th" ev"ii'oi'ieJ.;*i ;i;r;;.";i-';
necessary adjustments can be made in the followin!;;;"; iil;amouats of fertilizers added.

,. In 
-the two years following the cake year the stockine will hearrered rom trme lo time according to the srate oI lhe her6aee_ butthe proportion of one buJlock to it."" ,f,"up *if i ;;';;;;i;#.,eAll animals will be rveighed forrnighrll.. ili'" ;;;r-;rit b"'d#rrom some trme In Notember and December until the herbaoe isready for grazing in May or rhereabouts.

MeltrnrNc or. Hey

^ The immediate and lirst year residual elfects on the hav cron ofu tons compost {mainly from grass mowings) we.e.ompa'.ed fithrrose or aru cfats conslsttng of 2 cwt. nitrate oI soda. B cwt. srr.r..-
Poospnate and I cwt. of 30 per cent. potasb salt Der acre- ti"experrment was conducted at Lady Vanners Schbol, Balewe-ll-Derby, and. commenced in J932.' C;;ia;-;;i;"il";#";';i';
manuring only in lg32 and alrernate years, othirs 

"rfy 
lr 

-ifiaa 

"rialternate years, while a third ser are manured 
"";.i ;;;* 

-"*

TABLE II

39.5
43.1
11.3
62.8
70.5

1933
1934
1935
1936
1937

+ 19.2
+8.5

+ r8.9
+14.9

+ t6.4
+4.5

+14.2
+14.4

+ 21.0

-0.3+r3.8
+r0.5
+19_5

+s.4

+8.9
+6.0
+1.6

Mcddou Hay-Irn ned.iare Effects oJ Anificiats atd Cor\.bast
UeaD yield .\o maoure inJfn"i;::"1 ';:"f,#J;:# lrratruredyinrprevious

_ EespoDse to ResDonse to_\rrrlrcrats Compost I Aftificiatj I Compost

_-The immediate response to artificials is greater than the im_medare response to compost every year. Further, as is to be

26

Y
ooo

o.r8 | o.o8

Proo
0.04
0.06
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€xDected. the resDonses to both marures are greater on Plots without
mimrrine in thi previous vear than on plots which wele then
manured] The av'erage differences between the increases to arti-
ficials and the iacreasis to comPost are 3.? cwt' Per 

-acre.on.Plotsunmanured and ?,0 cwt. per acre on plots manured This lndicales
tbat artificials are more-effective relatively to comPost at iugher
levels o{ yield.

TABLE III
Firs, yea, Residual Effe.ts of AniJicidls Lnd Compost

No Eratrure itr cuEetrt Year MaDui€d iD curreDt year

RespoDse to RespoDse to
Artilicials I ComPost Artilicials I ComPost

1933
t 934
1035
1936
1937

+0.7
+9.8
+2.8
+7.5
+4.2

+2.8
+21.7
+s.7

+ 10.2
+ 13.4

-0.8
+ 8.r

+ t.4
-1.8

-0.9
+7.8
+5.2
+3.4

In most vears there were atso good resPonses to a Previous
vcar's dressin-s o{ manures on Dlots receMng no matrure in the current
i,ear. The rilative e{{ectiveriess o{ the two manures has, however,

6een reversed, compost giving about 6.? cllt. Per acre Eore than
artificials, On plots manured in the curreot ye-ar,- the resldual
ef{ects were smali or negligible except in 1934, in which the residrral
resDonses to the two m-anures were roughly equal; at these tugher
lev'els o{ vield compost has apparently little residual value, a result
in accordance with that indicated above.

ARABLE LAND

TrE LI INc Pnocmmm

Some of the results o{ the I93G37 experiments have ar imPortant
bearins on the limins prograrnme of the Ministry of Agdculture'
ir,-maiv oarts of E tef"'nd ihet" is a dislike of magnesian limestone
ana ofide lime preiared from it. We have rnade a number ot

"ir"ri',*i. 
i. Oiifeient parts of the country but so far obtained

nti evidence tbat the magnesian limestones are detnmental' wnen
;;.4 i; til ouantities i;dicated by tbe ordinary lime reqlirement
methods they give firtly as good results as the correspondlng hlgh-
..i"i"* "i"d"it.. 

In'somi pot experiments, indeed, magnesium
proved bineficiat, but not in iny of the field exPeriments' No rull
iurvev has been made but there is Do Present erflclence oI wloe-

spreai magnesium deficiency in English soils'

RESIDUAL EFFEgrs oF CEALK

The residual effects of chalk have been studied in three, ex-

"..ir";;t il t*o of which there were several dressings of chalk so

L to d,ut"tmir" the most effective amount to aPPly'
- -eii""itrff 

on an acid sandy soit, chalk was applied in 1932

hut nothine was added afterwards. Sutar-beet was Srown by

Ur- e. W. bldershaw, Ior the first four years, 1932-5'
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TABLE IV
Stgat Bcet : TLnsrall. R@t (lors ?e" scr.l

_ The plots without chalk gave negligible \.ields throuehout_
I he srngte dressing (I ton chalk per acrel in IgB2 raised the vi"eld of
roots to 12.6 tons per acre and continued to give good cioos in
subsequen-t y,ears, with no indication of a decreise irieffective'ness-
-lne doutte dresslng gave a further increase in vield each vear of
between 1.2 and 3 tons per acre. The 3 ton diessine or&ed no
better than the 2 ton dressing in th.ree years out of foir] For this
dressng. however, the choice of plots may have been unfortunate
srnce the }ughest dressing (4 tons) did not iail similarlv but eave the
Dest_Jnelrls throughout, about half a ton per acre more ro6ts than
the 2 ton dressing.

The four levels of chalk produced no apparent dillerences insuglr percentage. The residual effects on iire tops were similarto those on roots, except tbat the response fell off'less .t.-f" '"t
the two highest dressinis than with ro&;. 

--

. t.ne experrment was continued with barley in lg86 and cloverhay in 1937.
TABLE V

; tons Per acne
(re32)

Barley: Grain
1936

Clover : Hay
1937

Noae
I

1

Nil
14.5
17.0
t8.3
18.4

Increase

+r4.5
+2.5
+1.3
+0.1

39.3
34.9
37.4
38.8

Ir1creas!

+27.3
+2.4
+2.6
+r.4

Standard EIIor + 1.04 +1.4i

..Tbe resrdual effects persist and the results are similar to tbosewrth suga-r beet,_except that with both crops the B ton dressins has
Swen nlgher ytelds than the 2 ton dressing.
. The experiment has not yet proceedea long enough to tell howIong the effects of_the chalk ;dll iersist, but at"leasi li-if," firrt it""years there rs lllue sign that the effects of tbe lgg2 dressines aredsappeanng. lt wlll also be interesting to see whether the effd:ts oIthe targest dressings persist tonger than" rhose oi'ii;.-;iil il". "'A stmrtar exDeriment has heen carried out by Mr. H. W.Gardner,- of.the Herts. Farm Institute, at Stevenaed o, 

" -rlroii"Ioam soil with somewhat smaller dresiiaes ,i .i;ft. -il"';;;;i-
ment started in I9gil with a crop of luieme which f.iiA -;;i;;to drought. Winter oats followed in 1934, but th;tijd";*;;;i

(r9321 lt32 1C33 193r 1935

NoDe 1-82 l-''-_'_'r I 12.61 l+r0.79, I !a.io l+ t.6oI I r.!.27 l- o.or1 | 11.74 l+ 0.47

2.9{
1I.a0
13.13
13.26
t3.t1

+8,46
+1.83
+0.03
+0.66

Nil

16,36
16.81
t7.26

+r3.37+ 2.tt
+ 0.!6
+ 0.45

L'L I *rn.o.
15.e0 I + l.r3
15.48 I - 0..?
16.07 | + 0.64

st&dard E.ror l+ o.ai,l+ o.6tr i0.332 0.212
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recorded. The oats were undersown with a seeds mixture, which

.or.tit"t". the 1935 crop, while mangolds were grown in 1936'

TABLE VI
1935

Chalk: cYrt,

p€r acre (1933)

c\\1. per acre

each dressiDg

+20.5
+ r3.2
+6.8
+r.3

r930
MaDsolds roots : toDs Per acle- r Increas€ for

Yield I each dressing

t7.22
21.92
29.t2
31.49
31.51

No,le

70
t40
210

46.0
59.2
66.O
67.3

+7.70
+ 4.20
+2.57
+ 0.08

+ 1.7
+5.4
+8.0
+5.9

+ r.6
+5.2
+4.1
+6.3

+ 1.8
+5.6

+r2.8
+5.5

+3.82 I ar.tz I +2.or

The e{fects of aciditv are clearly much less marked than 9t
Tunitau. moderate cropi being obtained in both years -even.in 

the

absence of chalk. The successive increases Per 35 cwt' ol-chalk.were

io.s. fe.z.3.4 and 0.6 cwt. hav in 1935 and 7 70,4 20 1I8ando.o4
i;;.';;;ildrl;1d36. Th*ih" t"tidual response falls olf *eadilv
at the h'igher tevels of application; in particular' the hrghest

dressine w"ould not have proved economically eficient'*'il? 
;;;;;;iimtint uv Mr. Gardner, started.in 1934', the

residual effects on hiv of chalk, potash salt, slag and Galsa PhosPhate

"i. .irai.J 
"tor" 

an"tl in combieation. The Phosphatic treatments

have so far had no beneficial effect, while-potash salt has Produceo
onlv small increases which were not siSnlltcart. lne resPonses to

ii'ir lt. .hatt applied in 1934 are shown in Table VII'
TABLE VII

Hay
crvt.peracre

1934
1935
l938
1837

Standald Erro! I +2.70

Res?onscs lo 73 cut- chalh alplieil ia 1034, Bar"t, Herts
Statrdatd

eltor

+0.t06
+r.r?
+1.55
+ l.3E

As in the other exPeriments there-is.no sign.that.the 9[t"t]t:l
chalk are dving awav, good responses being obtaine-d ln eacn oI tne

last three s6asdns. In tgSO ttre effectiveness ol chalk was lncreaseo

;; ,#;.;;,i; ,ot.tn, iu" lnt""'e to chalk being l2'8 c'wt' with
p6tash'present as igainst 4.4 cwt.. wilh. no Polth' li.,t-n^:^o,tl".I

1'e"t., lio*w"t, the response to chalk has not been allecteo Dv

Potash' onceNrc M,rxu*s
The srowine shortage o{ stable manure has seriously curtailed

rh";;t";i;;inic i1anure for the soil and alternative sources

"." 
#ii'. i,iii.o] MLie and more there is a tendency 10 div€rt waste

gi""Sr*'f .:H.|ffi ::;'i"i,Tl.,1'*3;uJiJn'x:.:::'+#'[{'ffi-"i
valu"e of town refuse treated by a new process ls belng tesrec'

The exDeriments on the making of artificial larrnyard man.ure

from strari have been much facilitated and improved as a result oI

the erectiot of the new building at the farm'

Mean
yield

t6.l
28.8
35.7
25.7
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Ea ,y Resul.ls ttilh Farmyard Ma$$c ot Rotlumsttd
.On the.Classical fields farmyard manure has been compared withanlllclal lertttlsers for a long series of years under continuous

cropping conditions.

Aurdg. Ybld

186r-19ff

lE!r-10r8

lE76-19!!

Stiaw28.l ,,
Plot 80. I pt"r rc.
i@t3 3.39 tons lR@rs 17

It*y-ll4 f1"*" T3a. T-latty -.i"t.i," a Lti.ijii"iri"r"i"i'l?yield, which is equalled in the iase of wheatyrerq, wntcn rs equalted ln the case of wheat grain and mansolds
roots and approached in the case of barley grain by a heavy iom-plete annual dose of artifir-iatc

Other.classical plots showed that the cumulative effects ofrgpeared dressngs ol larmyard manure were considerable and per_
srsted. ror a lone Deriod after the manuring was stopped, Thui onHoosfield the foitowing l.ields were rec&ded in ii,. o".i tf."
seasons some 6b years since the dung on plot 7_I was discoitinued :_

plete dose of artificials.

lglS Barley
l0l9 Barley
I92I grheat
1922 Baiey

UnmaDured since 18?6
Dutrg 14 toDs per acrc
annually lor 26 veaE

I 876- I 00I, atderwards rinmanured

Grain StralY Grain Straw

bush. bush.

8.4
4.7

10.5
t3.0

4.O

9.1
7.4

16.2
ll.5

21.8

8.6
4.4

24.6
lt.3

experiments in lgl,al6." The results ,ho*.a tf," ln.r"arJi" 
"r.Tproducing.power caused by keeping rhe d;s 'h;r;;;;;;i. 
;5rn partlcula.r by providing them with some sheltei- r

The maoner of storage oI farmyard man-ur! was studiea ii fi"n

;v

TABLE VIII

Hoosrield .. I B&r.y

Clop
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Although dung is so widely used, its effects have seldom been
measured in replicated experiments owing to the difrculty o{
applying this bulky material to scattered small plots-

Modaru Refilicatul Erparh*rl,ts on Farmyard Mat*re
The material available consists oI elwor experiments. each on

sugar b€et and potatoes, four on beans (sunmarised on p. 49),
five on mangolds (summarised on p. 43), two each on swedes and
kale and one on wheat. The residua! effects of the manure on the
succeeding crop have also been studied in several eaperiments.

Dhect efJeds
TABLE X

Dilect ElJccts of Forrnyaril Mantlc
Pordloas tons Pcr acrc

Year Centre

Rotharhsted
Rothamsted
Rotiamsted
Rothaested
Rotba.lrsted
Rotiamsted
Rothalasted
Rotna&sted
WimblinstoD
WiBblingtotr
WimbliDgtotr

Mead
yield

6.7t
3.t0

I1.54
9.05
5.21
5.21
6.10
7.81
7.11
8.25

Increa3€
for duDg

+3.19
+r.r2
+r.08
+ l.l0
+2.25
+2.36
+2.t8
+2.14
+6.00
+2.11
+r.tE

Quatrtity
of du[g

t9t5
l9l6
1020
1032
1934
1935
1036
t 937
ts34
t935
1936

t933
1934
1935
1936
1937
1837
t936
t936
t937
t 937

1934
1935
1936
1937

lg22
t023

t932
1936

t9t6

6.46
14.03
11.57
r4.84
14.11
16.08
12.76
12.2t
13.45
r0.63

Sqat B..t Roots lluns p.r
+2.3{
+r.26
+r.23
+1.68
+r.04
+ 0.74
+0.08
+ 0.74
+0.74
+0.1I

l0
20
l5
I5
20
t5
l5
l5

8
8l
0tr

l0
l0

l5
!0

tl0

Rothamsted
Rotiamsted
Rothamsted
Rothamsted
Rothamsted

GaiDsborough
ll'ragby ..
Wragby . .

Iuarket Ras€n

20
t0
l0
t0
l0
l0
t0
l0
t0
t0

1936
1937
1932
t833
ls34

Roots (lons Pel
I 25.50
I 2l 10I sr.zo
I 20.68I re.so

Bcats Grait lc1tt. ?er acr.\
18.7
91.0
16.8
29.0

a.re)
+1.2O
+2.01
+8.t8
+ 4.21
+9.75

t0
IO
l5
l5
l5

+ 1.9
+5.6_0.t
+2.0

StMd.s Rook (lons Pc, acrc)
-- -- r 2e.74 r +3.71.. .. I 16.0 I +r.I

Rala (tons fc/ acac)
.. .. I 20.09 I +4.114.. .. I ra.ll I +2.12

tYhcal G/air. (tushtls Pcr aclcl.. .. I 34.8 I +3.r

l0
l0
l0
l0

RotiaEsted
Rothamsted

Wobuia . ,
Wobum . .

Rotharhstad
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At Rotbamsted the responses in potatoes valied from l.l to A.2
tons per acre, th€ average response to a dressing of lE tons b€ing 2.1
tons Ire-r acre. At Wimblington, on a light fenlind soil, dressin[s of
about 8 tons proved very effective.

A dressing of l0 tons increased the vields of susar beet roots bv
I.3 tons per acre in the Rotbarnsted ixperimenti; elsewhere thL
r€sponses in roots were smaller. In moit experiments dung pro-
duced a small decrease in sugar percentage.

The direct effect of l0 tons of farmvard manure is usuallv
about equivalent to that of 2 cwt. of sulphite of ammonia. Calcu--
lated_ on a nitrogen basis one part of ammoniacal nitrogen is about
equal to 3 parts of farmyard manure in the year of application.

ln order to study the rate o{ exhaustion oi the effeiti of normal
dressings of drmg in rotation practice an experiment on residual
values was laid dox.n in Littte Hooslield in lg04 and continued till
1926. The results showed that the dung made by cattle having a
g_ood cake ration was considerably more effectivd in its first yiar
than dung rnade by animals on a store ration, but in the subsequent
three seasons the effects of the two ty?es of manure were very similar.
The residual effects of dung of any kind were much more pronounced
than those o{ commercial oirganic manures such as shoddy', guano and
rape cake; but in the fourth season after application thi risidues of
dung only increased production some 20 per cent. above the level
o{ the continuously unmanured control plot. The design oI the
Little Hoos experiment was improved in the present Four-Course
Rotation expriment commenced in Hooslield ln 1930. The results
of the first three years o{ the complete cycle were summarised in the
Sta-tion Rcport for 1936, p. 63. Dung, Adco compost, and straw
with supplementary artificials are compared in dfu;ct e{fects and in
residual action over a 5 year period. The three forms of strav/
manure behave in a similar manner and their residual ef{ects are
apparent at least three years after application. As the experiment
proceeds the measurement of manuriafeffects will gain in precision.

Methods oJ alllying farmlard mttt*rc
In the Rothamsted F,otato experiments in 1932 and lg34, duns

ploughed in in autumn was compared with dung ploughed in shonti
before planting in spring. In the Ig34 expeiimeni there was no
a?preciable dilierence betwe€n the effects of the two times of applica-
tion, while in 1932 the spring application gave an extra incriise of
about one ton f,er acre, which was, howevei, not significant
- fn tle late-r Rothamsted potato experiments dung ploughed in
during December or January was compared with dung aplliea in
the bouts-

TABLE XI
Pora.toes I tons pet acre

Farmyanl Llanurc (tB tons ?er acrel
rNo
I auog

Ploughed Itr the
in bouts

I Mea.n I Ad@raac for

I respon* lappuetiorio uours

I +r-lo | +0rl -
| +2.18 I + r.88I +2.4a I +t.go

I S35
1936
t037

7_t5
6_15
7.d4

8.06
8.33
9.60

5.94
5.rl
6.16
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Application in rhe bouts proved definitelv superior each year,
givin! an increase of between I and 2 tons Per acre over the earlier
application.' 'ln the 1936 and 1937 experiments the effect of adding 2 tons of
chaffed straw to the dung was also tested. \4'ith the earlier
aoplication of dung the 5161v was ploughed in, while with the later
a;;lication the stiaw was mixed lrith the dung and stored until
Ubirtins. In both years the addition of straw Produced small but
not sifiificart decraases in yield. In 1936, however, straw increa-sed

the yi;lds on plots which also received sulphate oI ammonia (applied
in the bouts).

The addiiion of straw (l+ tons) to dung is also included in the
new Wobum green 

^"r,,-,riit{ "xpeii^ent. 
On plots receiving dlng

and 2 cwt. suiphate of amm-onia-, straw decreased the yield of }ale
bv 1.0 tons Der;cre . whi le on Dlo ts receiving dung and 4 cwt . sulphate
oi ammonii the decrease waionly 0.1 tons per acre. The difference
between these figures is not significant, but it is in the same direction
as in the 1936 potato experiment. In 1937 the kale crop was a very
ooor one and straw had no appreciable effect.
' Only one experiment isaviilableon the method of applying dung
to sugai beet. Lt Rothamsted in l93l dung wa-s applied and spread
tbree-weeks before ploughing under or immediately befor-e plough-
ing. The later appiication gave a sigaificant increase of 0.7 tons
roots over the earlier aPplication.

TABLE XII
Rtsqonscs to ArliJicials
Potalocs lrons bel dcre)

ResDoDsas to Sulphate o[ Ammonie- AmouDt of I DuDs

Poidocs lrons Pel acre)

sulphate. of
alnmotua

0,4 c$t. N
0.8 cwt. N
0.4 c*t. N
0.8 c1,t. N
O.8 q,r,t. N
0.4 c*t. N
0.4 c*t. N
0.8 crt. N
0.45cwt. N
0.5 cwt. N
0.5 cwt. N

Abseat

+1.85
+ 3.17
+r.35
+1.66
+r.03
+ 1.62
+ t.85
+2.87
+0-29
+0.65
-0.01

Preseot

+2.31
+3.22
+ r.50
+I.88
+1.89
+0.90
+r.90
+3.46
+0.83
+r.26
+0.88

Pres.
minus
Abs.

+0.49
+0.05
+0.24
+0.23
+0.86
-0.53
+0.05
+0.59
+0.54
+0.61
+0.8s

S.E. oI
differ-

+0-471
+0.4?l
+0.476
+0.476
+0.320
+0.612
+0.366
+0.366
+0-354
+0.404
+0.891

DuDg Dilference

t932

t934

Rothamsted . .

Rothamsted . .

Rothamsted . .
Rothaa3ted . .
Rotiamsted . .

Wimbtin*oa,wimblitrSton

Wi!!bliDgtoa

t035
t936
1937

1934
1935
1936

r932

t937
r934
1935
1936

1937
1935
1930

RespoBses to SulPhate of
l Amount of I

I sulphate of I

I potasl I

RothaEsted . . l0.8cwt.KOl -0.16
I 1.6 cwt. KiO | +0.15

Rothamsted,. I 1.6 c*t. K'O | +0.73
Wimblingtotr | l.lzcwt.Krol +4.S3
WimbliDstoD ll.25cwt.K'O I +2.43
Wimblingtoa ll.2ftwt.KrO | +0.03

+0.r6
-0.10
+0.32
+2.68
-0.03
-0.03

+0.31 +0.47r
-o.25 +0.171
-0.41 +0.423
-2.25 +0.354
-2.46 +0.404
-0.96 +0.80r

-0.67 +0.423
-0.04 :!0.404
-0.83 +0.80r

ResPoEses to SuFrPhosPhatc
r , AmouEt oI I I

I I superptros- I I

I l-phatel 'I notu-"t"a .. lo.s i*t. p.o.l + 1.62 | +o s5
I wi-bliEdoo ll.0cwt.P'Oil +0.49 | +0.46
I wiattiryton I 1.0 cwt. Pp.l +0.03 I -0.80

Fdr rneaa yields see Table X.
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ElJects ol duttg oa tlu raslottses ta artificials

Ihe- qleltjon nhether artilicials may be profitably applied
on land which is also being dunged has been atudied in s-everal
experiments, see Table XII on previous page. These show the
responses to sulphate of a.mmonia and minerals in the absence and in
the presence of dung.

With potatoes the responses to sulphate of ammonia were
increased in presence of dung in seven out of eight experirnents,
the increase being significant at Rothamsted in lOjS. These
increases are presumably due to the minerals contained in the duns.
since suJphate of ammonia produced no increase when appliel
without dung or minerals.

The responses to sulphate ofpotash were decreased by theaddition
of dulg in four experimeDts out of five, the decrease being signiiicant
at Wimblington in lg34 and 1935. In the remaining i4piriment,
pota-sh had no appreciable effect.

The response to sulrrphosphate was decreased in presence of
dung at Rothamsted in 1937, though not significanily. Af Wimbling-
ton h 1935, the response was uialtered] white i; tbe remainiig
experiment the effects of superphosphate were not significant. -

TABLE XIII
Rcs?on"tcs lo Anirtcials

Sugdr B.et Rools (lons ?./ aclc)
Responses to Sulphate of Aemonia (0.6 cwt. N)

Dung

1033
1934
1937
r9g7

1936
1936
1937
1937

Rotbanrsted . .

Rothamsted . .
\\'ragby
llarket RascD

Rothamsted . .

Rothamsted . .
11'obum

Gaiasborough
Wragby.wragby

r\Iarket Rasetr

Abs€nt
+0.15
+r.38
+1.89
+3.00

Present
+0.05
+ 1.83
+0.68
+2.28

Ditference
Pres. miBus

Abs.
-0.10r
+o.4.lt'
- l.2l
-0.72

Responses to }luriate oI Potash (1.0 clrt. K,O)

Responses to 5 ort. Supe4)hosphate + 3 cNt. 30% potash Satt

1936
1937
1937

-0.39
+0.?4
+ 1.48

+0.78
+ 0.98
+r.31

-0.25
+0.12
+o.74

-0.23
+o.67
+r.30
+0.68

+0.14
-0.6,
-o.74

- t.0l
-0.41
-0.0r
- l.6t

S.E. oI diflercnces e) +0.6?4. {.) +0.6A6.

With sugar beet roots the responses to sulphate of ammonia
were not signi{icantly affected by the addition ofdung in any of the
three experiments in which sulphare of ammonia produced-a clear
re_sponse in roots. The reslrcnses to muriare of pritash were some-
what decreased b-y dung in two experiments; in the third, potash
produced small but not significant depressions in yield both in
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pres€nce and absence of drmg. In the firrther experiments containing
minerals (superphosphate and potash salt), the req)onses to
minerals were slightly decreased by the addition oI dung.

TABLE XTV
Kab llots Pcr aarcl

Wobur! 1932
Sulphate oI ammonia :

0.2 I 0.4
N
0.8

Woburtr 1036
Sulphate of afinloDia
0.4c*'t. Nr 0,8c\rt. N

No duag
Dung
Standard

13.29
19.10

t7.76
2t.24

24.36
28.74

t0.t4
t3.t4

I3.87
15.49

i 8E.7
86.1

19.67
23.67

+0.7r3 +0.357
With kale, the responses to sulphate o{ ammonia were smaller

in presence of dung in both experiments, though not significantly so-

TABLE XV
ndrit*ral clJctJs of Dttg on ,fu */cc.qrir.g crop (cat- p./ acr.)

Dung
applied to of dune Succeediag crop

Mean
yield

Itrcrease Ior
duDg

Potatoes
Potatoes
Potatoes

! 916
t920
1936

totrs
t0
t5
l5

Wheat grain
Wheat graiD
Spring oats greitr

I1.9
l?.8

+2.4
+ 3.6
+2.7

Kale
Kale

1932
1936

l5
I5

Barley total produce
Barley graiD

95.1
r2.0

+ 12.2
+2.2

Barley I9JI l{ Clover l92I Breen weigbt
Clover Ig22 hay
Clover 1923 hay

9.2
45.5
13.0

+6.?
+8.9
+2.3

The residual ef{ects are striking. Drmg applied to potatoes or
kale increased the succeeding cereal crops by bver 2 cwt. grain per
acre in every case. In an qrperiment in which dung was applied
to barley, clover sown under the barley conthued to betrefit fiom the
dxng for at least three seasons, the green weights being doubled by
the dung in the first season.

POULTRY MANI'RE
The consignments of dried poultry rnanure for the 193$36

exFriments were obtained from SuIfolk, but for the 1937 experi-
ments the supply was from Ha.mpshire : the percentages oI nitrogen,
phosphoric acid and potash were verv similar :-

in dried
K,o I

35.3
3..13

t036
1837

Percentage
Pro. Ash I Dry

i mattar

t.70
I.76

In the first th.ree years in which the manures were applied the
porrltry manure wa.s distinctly inferior to the sulphate of ammonia-
The direcl elfect oI poultry manure, based on 29 experiments, only
amounted to 64 per cent. of the direct effect of sulphate oI ammonii.
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In 1036 the figrre was 7l per cent. as the mean of 14 experiments:
8 cwt. tlried poultry manure has thus about the sami I'alue as
I cwt- sulphate of ammonia.

The percentage increases in yield over the plots without nitrogen
in 1937 are shown in Table X\{I.

TABLE XVI
Cofl?aison of D;?ed Elfects

Percentege Increase over no Nittogetr

Crop

Meatr
Meatr of 14 First Year

experimetrLs 1036
MeaD o{ 20 First Yeai

e4)eri8etrts, 10C3-35 ..

DiifereDce poult y
matrure as agaitrst

sulphate of ammoda

-22
-4

-47
-54+28

+65

+35

+25

+35

+25

+16

-20
-t0
-9

The residual effects of poultry manure were small and not
statistically signi{icant, but their existence could be inferred from
the fact that the marked superiority of sulphate o{ ammonia over
poultry manue in the year of application was reduced and irt several
experiments rsversed when the dressings were repeated year after
year.

In three out of seven cumu.lative experinents in 1937, the
advantage is with poultry manure, whereas in the first year elfects
only one out of five experiments went in this direction. Neverthe-
less poultry manure has not done so well in the cumulative experi-
ments of 1937 as in those oI 1936, when 6 out of 7 trials showed an
advautage of pouhy manure over sulphate of ammonia. This
result may be due in part to the excessive leaching that the land
suffered during the winter of 1936-7.

The 1937 results are shom in Table XVII.
TABLE XVII

Cumtaldi!. EfJ.4s

Crop

Percentage fncrease over no Nitrogea

Sulphate
of

ammonia

Poultry Dilference poultry
matrure as against

sulphate of amEoaia

+r8

+19
+ 128
+23

+r3

+9
+66
+8

+85
+37

-9+32
- tl
-63+14
-0+t0

Meatr +37 -5

+58 +36+rr +7
+ 76 +r9+8r ) +27+47 I +7s

Sulphate
of

ammonia

Poultry
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Reviewine the whole of the e:rperiments it appears that poultry
manure is ndt uniformly better than sulphate of ammonia in, the
cumulative series, but it ap,proaches sulphate of ammonia closer
than in the series testing fiist year effects. Kale appears to be a
narticula.rlv unsuitable ciop for'poultry manure. while the only two
iabbage dops grown in l'937 showed a significant superiority o{
poultry manure over sulphate ol arunonla.

ARABLE CROPS
SUGAR BEET

Each vear since 193:l the Rothamsted staff has co-operated with
what hainow become the Committee on Research and Education
of the Sugar Commission in carrying out exPerimen-t-s on the manur-
ing and c-ultivation o{ sugar beet at Rothamsted, Wobum and on a
nrimber oI representative sugar beet growers' farms.

Durirg ttie first three ye-ars 1933, 1934 and 1935, the responses

to fertilzErs were comparitively small. The summers were hot and
d-rv. and aDDarentlv pi-ovided little opportunity for the phosPhate
an"d ootash to exertiheir full effects. Nitrogen was the only fertilizer
to iGtifv itself in the average ir these yeais, and the single dose of
rroiash iime next in order oi ef{ectiveness. ln 1936, however, there
ivere sood lesDonses to all nutrients and especially to Phosphate;
the re"sults or6vided us with our first favoruable opportunity for
relatins field resDonses to chemical analvsis of tbe soils. In 1937 the
resoonies to nitrisen and phosphate weie less tban in 1936, but the
resirlts from potasir were the beit so far recorded.

T-ire meai insease to the three nutrients in terms of sugar per

acre are shown in Table XVIII.

TABLE XVIII
M.ar. Rcslorrsrs to N ri.nts in Sitryt attd DotbL D'cssi'gs' lg33.l937

' Sugat ldal. P., a.1c)

r933
t934
1935
1936
1937

17.4
32.1
36.6
40.3

+rol
+0.4 t

+3.01
1.9

+0.8
+1.4
+0.8
+r.2
+ r.5

+0.4
+0.9
+ 1.9

r Mean
No. oll leld oI
expts.l roots

MeaD
yield

oI sutar

11.5
13.5
9.5

10.4
tl.8

l3
l5

26
30

Sulphate. ol
Smrltoala

2 cwt. I cwt.

Superphos-
phate

3 c${. 6 c,wt.

+o.3
+0.4
+0.1
+r.g
+1.6 2.8

The quantity of sugar per acre required at January 1938 prices

to pay Ior the expenditure on lertilizers is as follows :-
cr*t. I C n. Pc' ar"
2 SulPhate of ammoda I l14 ',, ,, .. I 2.1
3 SuPerphosPhate . I Il
6 ',, .. I 2.1

l l lturiate of Potash I l 0
2i .. I r.o

So far as the experiments have at Present gone the fertilizer results
may be summarised as follows :-

Muriate o{
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(l) Nitrogen is almost always profitable on the averase to the
€xtent of 4 cwt. sulphate of ammbnii per acre except on rich'silts and
tens.

TABLE XIX
_ EIfect oJ Nirrcgcno,ls Fcn;rizc?s o, DilJcrc* Soik
trcrcLscs (+l ol Dccr.ascs (_l in Si.gd;' Gur. ?ra a.r4

Sulphate o{ Coarse
saads

+8.3
+ r r.6

+6.r
+7.1

Heavy
loams

+4.9
+9.2

+3.4
+1.5

CIay
loams

Light
loams

Fitre
satrds

+4.4
+5.9

+3.0
+4.3

1

2
4

+4.0
+5.6

+2.9
+5.4

+7.0
+9.9

+ 4.7
+6.6

+3.r
+0.8

+0.6
-2.A

It aLnost invariably reduces the sugar content but this loss is moretnan compensated by ircreased yieid.

TABLE XX

1933
1934
1935
1936
t937

The. .effectiv_eness of nitrogen on the yield of sugar per acre(Table XVIII) falls off as th; dressing incriases from 2"cwt.'sulohate
or.anunonta per ac-re 10 4 cwt- On the tops, however, the effict ofnrtrogen ls so narkd. that there is no sign of {alling ofl even wheu
4 cq.t. sulphate oI ammonia is given.

TABLE XXI
Ellctj of lncr?osing Dr.ssi*gs oI Sutpha!2 ol Ammania on Tobs ttort: b?t dt,p\

tncaeete dt to Sulphate oI Arnmo ia
No. of
expts.

trIean
yield

2 cwt. 4 cEt.

+2.8
+2.6
+3.4
+3.0

1934
t935
r936
1937

tt
20
l8
24

10.9
8.1
8.4
0.4

+1.2
+r.3
+1.8
+r.5

(2) Phosphate varies in its effect from centre to centre alld from
season_to season. Table XXII shows that the smaller do"" oii 

""t.superphosphate per acre was profitabt" on ttre a.rerale J;[;;"i;;rn 1936. and.1937, whi le the double dose *.. pio?iiJf.-o".i' 
"ficentre-s in 1936 only. The sugar content is practiiallv unaif*i;d ;;pnosphater but the rate of growth of the youag plant seems to tDenelrted ln miury cases. Up to the present ba_sii slag has be€n no

Detter tban superphosphate even on acid soils, rather thi reverse_ The

EIIect oJ Slqhat oj Arnnonio on Szgal Contcnt

Eflect of sulphate of amaonia

r936

1937

Meatr sugar
percetrtage

14.2
17.7
10.9
t7.a
17.3

-0.3
-0.2
-0.2
- 0.1

0.1

-o.l
-0.6
- 0.2

-0.3
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effect of phosphate on toPS is in the same direction as on roots but
somewhat smaller.

TABLE XXII
Ellect ol Phos?hatic Fertiliz.rs ol Diffacat Soils

Iureaies (*) ot Decteases l-) itu S gar laol. ?er a.re)

Superphos-
phate

Coarse
satrds

Heavy
loams

Clay
loams

Light
loams

Fine
sa11ds

6
3
6

+4.3
+0.5
+ 1.0

+2.3
+4.2
+1.2
+ 1.5

+r.3
+2.7
+ 0.7
+ 1.4

+3.0
+3.7
+2.6
+2.9

+0.6
+1.2
+0.5
+2.3

+1.2
+0.2

+r.0

(3) Potash had generally worked well on the lighter soils and on
the fens : it had much lesseffect on the heal1r loams and on the clays.

TABLE XXIII
EfJect ol Potatsic Ferrilizers on Differdrt Soils

Irrcrcases (+l dnil D.creds.s (-) in Sr.gar (cut. Pcr acr.l
ear I Muriatc

I of potash
Coarse
sands

FiDe
sands

Light
loams loams loams

1036

1037

ll
2L
t+

+ r.8
+3.8
+2.6
+4.0

+2.8
+1.1
+ r.7
+3.4

+0.3
+ 1.5
+ t.4
+2.1

+0.2
-1.2+1.8
+0.7

0.0

- 1.4
+0.6
+ r.l

+ 2.1
+4.2
+r.0

It almost always improves the sugar content.

TABLE XXIV
Elfcct of Mwiar, oJ Polosh on S*gar Contefi

Incredse l+) o, Decrcetc (-l Pd ccn -

Mean sugar
p€rceDtage

+o.2
+0.2
+0.2

No potash
present

Heavy I Ctay

Muriate of potash cwt.

2+

t833
r934
t935
1036
1837

Potash also has the valuable property o{ bringing out the best
lue of nitrogenous mam[es; the ioint action of nitrogen and

potash has usually been greater than the sum of their separate
effects.

TABLE XXV
Effcct of Pot^sh on th. Action oJ Nibogantrus Matttrc. Sugar (col. p.r bcrr)

Incrcos. Au. b 4 clrl. SulPhatc of A n onia
2i cwt. lnuriate of

potash presetrt

1034
1935
1936
t93?

+4.r
+3.?
+8.5

1936

1937

16.2
17.7
16.0
r7.6
17.3
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Potash also increases the tops, but to a less extent than the roots.
The effect of fertilizers on plant number per acre is somewhat

variable but tends to be favourable: the ma$litude of the effects,
however, is usually small.

Year

Meao
thousatrds

P€r acre

Sulphate oI
ammonia

Superphosphate trIuriate of
potash

2 cu.t. 3 cla-t. 6 c{.t. I l clrt. 2i cwt.

1933
1934
1935
t936
t937

22.8
27.4
25.7
25.9
28.3

+0.3
+o.2
+0.4
+0.2
+0.3

+ o.l
+0.3

0.0
+0.3

+0.5
0.0

+0.2
+0.4
+0.5

+0.r
0.0

+0.6
+0.3

+0.4
+0.2
+0.2
+0.t
+0.4

+o.z
+0.1
+0.3
+0.7

No clear relationships have yet been Iound between fertilizers
and the pudty of the juice.

Mctlwls of a|flying,nineral ,notures lo sugdr bert. Ex?eriments
to compare several methods of applying mineral manures to sugar
beet were carried out at five centres in 1936 and six cenrres in 1937.
The treatments consisted of no minerals, minerals ploughed in or
broadcast during December or January, and minerals broadcast in
spring, shortly before sowing. Though minerals increased the yields
at ten of the eleven centres, none of the three methods of appliaation
proved consistently superior to the others. The onty significant
differences occurred in both years on a sandy loa"m soil at East Ktkby,
where winter applications proved superior to the spring applicatioi.

TABLE XXVI
Elfe.t oJ Fenilit.ts or? Plarr, Nurnbers

Inarcase, tho*sands ?cr acrc iluc to

TABLE XXVII
Elfcct of Tirr. and Mrthot ol Applfing Minqals

Stge. Ca,l. ?er adc

Min.raL I M.e o(
PUr Br/F Br/i I mi!.rd.

-_ 
1136 E*6 E p*i."",.

a6.O 46-8 _46.0 I 
't6-3a6.a $,9 {6,2 I a6.1

60.? 58.1 5?-8 I 68.6
31.1 at:t $.7 I 36.231t A?-a 33-7 | 36-266.8 66,E, 68.e I 6?,4

Br/E ..Er

42.2
l.6.0
59.2
25.1
62.1

12.4
63.3
11.$
34-3
38.?
19.1

-0.8 0.9et
+0,a 0.970
+1.6 2,0,
-3.0. 1.250.0 1.37

46.4 lr -3.7 ,.33
56.1 ll -t.B r-66.0.6 ll +0.7 r.66
a0.4 Il -1.4 r a3
a7.6 ll -o.r r-7s
63.0 ll +o-4 2.u6

+0,4
-0.1+1.r
+2.2'
-1.8

13.7 ]l7t {a.t
6,4,8 60.6 67.060.3 a9.6 19.039.1 40.6 a0.0t8.7 48.8 45.06.I.0 53.6 51.3

-2.5 '.02-1.3 l.'t8
+1.0 1.36

-0.8 t.29
+3.8' 1.'I9
+r.6 1.79

(r) Mileral! haiioved iu. . Sisrifjdt dif.r.Dce.
Pu*-wid.rploogbed. B4r-Wiot.rbi@d6t. BrF-spriuabrdd6t.

Minerals at all centres : superphosphate plus muriate oI potash,
except Rothamsted and Wobum: salt plus mudate o{ potash.

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-1-69 pp 42

4t

THE FERTILTZER EFFECIS OF SALT

l. Stsar bed. Experiments on the manurial value of salt inve
u."i'.ioi?ir"o ,."ir,ly'to t"g"t beet: two, however' were made on

celery and two on mangolds. ''- i'ir"-i"-.Ji" ri ro eircriments in which salt was comPared with

-*1ii"'.ii.,^u L" 
"t 

"-^ in Tahle XXVIII' In I0 of these

ocreriments the comparrson was made on an equivalent cbloride

ilfi.;Ii,L;.t"!.,it satt varving trom l'o to 2'5cwt' P"l1T,:T1
oio"iasf, ttom 1.2-to 3.0 cwt. per acre' Salt Proved conslstently ltre

ii"ii7r".ii"", it" average reiponse to I cwt' being 0'47 tons- roots'

;;il;ii;;;-;;;f,i,g &""'i'ig 't l 2 cwt' muriaie of Po.tash save

#"";;.s;;;-6;;'of"0.33 toni roots' Apart from this dil{erence'

the effects of the two mrnerats were geneially sirnilar ; where one

i"* " S*a ,".P""se, the other did likewise'

TABLE XXVIII
Sugar Bc.t : Roors

s.E

+0,112
t0.36'
+0,18,

+0.08r

+ryu+0.1,
+0.67

+0.r4
+0.1?
+0.?l
+1.64

15.36
10.3E
8.rl

lil,66

5.80

1.7
1.6

1.7
1.'
,.0
,.0

1.6

,.0

1.6
,.0
!.0
1.E

I
1
1

l.'t
3,9

t.4
1.0
1.6
1.8

1.1

1.5

1.3
5.0
,.6
1.6

5

t
6
6

ttro

lr30

salt I of

7,42
0.?3

7.L
t.t7

la.01
rl.ll
1!.11

5.03

+o.rE
+0.0!

+0.r7
+0.6,
+0.11
+1.77

+0.13

+0.61

+0.!9
+0.11
+1.51.+1.1,

+t.71

+1.04

+1.10
+0.61

+o:,
+0-69
+1,!r5

-0.0c
+0.5E

+0.88+T'
+r.6,
+r.38

+0.!E

+1.t8
+0.05

ro!l
193'

te3!t

19r5

1r96

103?

14.Ea

11.08
10.06

-0.t6
+0.22

+0.71
-0.18+0.96
+0.67

+0.8E

-0.18
+0.11
+1.11

*ol'

+0J70
*1.1,
+o.ne
+0.740

*0.:,

:

In five of tbe remaining six experiments in the tab]e' tbe dressing

ot 
".it 

*"t s cwt' per acr-e, *n",*1:IEHS?.":r$fHTi[
ir.-ri-i t.3 cwt. to compare equivalent dressings o{ the mt-n€rals
'#'ii iu!."",iir'irrti*i. ^'isut 

bi ,n{avourable to salt' since large

drEti"*. "il r"ttilizer frduentlv prove less effective -Per 
tnit of

InJr'#?u# tn "-.-.it 
a.oii"gt' 'Ai ri"coln (1934) Eeither dressing

;;';iffi;;' Brih minerali produced sitnificant 
. 
increases .n

*,r*lm:t"l'"Hl'fl hHih'J.s iii'ff #,Iff i:l,!:;rt
lH$'"1'#',1',,il[ittl.:u:"1*'.5:*.'fi'*]x[1?',:i.:ilT":
*f.*:""T"i",',"dta' ti:'+^:ltl"Lll!: iffi "'xT,9'?:i!t'l!;Tili icti.r,,i"t'-".162-sl *ere 3 9 cwtlsalt and l'6 c$t' muriate

oi'potash. Salt gave the Iarger resPonse'
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. ,1|9 cggUinga dressing r*as not in general so effective as the
lllll"t 9,?"-9.. Where there was a clear response to minerals,rne sum o.l the responses to the indiyidual dresiines of salt and
1:l1l-,or, ptp.h was always greater than the re."sponse to the
combrned dressing.

, J3. "*p9l-9qt._do 
not provid.e suficient material to determine

wnerner satt ls chtelly a light land fertilzer, because all the exDeri_ments except those at_ Rothamsted were on light or sandy ;ils.
satt, however-, rnqeased yields in all five experiments at Rothimsted.r he contrast between the lgSZ results at Rothamsted and at Wobum
is striking, 

-salt giving good increases at n tna*"ila wU*e m,riit"oj, pota-sh had little effect, whereas with the same ar*r_oltwobum munate of potash was the more effective.

. Both.salt ard muriate of potash slightly, but fairlv consistentlv
increased the sugar percentage. In rh-e l0 experim"it. *iif, i*Jfi
apptrcatrons the equivalent dressings of tbe two minerals produced
exactly 

-tb^e 
same average increase in sugar Ixrcentage, 0.21 ior I cwt.salr or.r.z qlrt. muriate of potash. In the remaining exDeriments

Doth mlnerals produced substantial increases in sugar-perclent"se atLincoln and Mattersey, but at orher ce"tre, tlre;;?f*i";;;;;il;.
, 

-The factory series of sugar beet exp€rinents have shown that theaooruon ot murrate ol potash tends to increase the resDonse to su_[_pnare ol arunonta. Little information has yet been obtained on the
be,Lravioyr of. salt in this respect. Thr."' e*p";;;i;;;-.;il;
salt and munate of potash alone and in combilation with a nitro-
genous. fertilizer. fn no case, howel,er, was the response to nit.o"*
appreciably af{ected by the presence of either sa'li ;; ;;i;1"";i
potash.

.- -2. 94.rrl. Experiments on celery were carried out at MeDal(Isle of Ely) in t9B6 and 1936. tn tnu iirrt v.., G";;-*;;r;i;i;ff;
lncreases ln total prodxce of 0.49 tons per acre to E cwt. salt and ofu.r'u rons p€r acre-.to 3 c\it. muriate of potash. Both minerals alsoprod,yc9d. a srgrutrcant increase in the size oI heads. The latter
L:ilj, ]: ^flry*""t commercia[y, the heads being graded by sizewnen packed tor market.

$C Stf","t of salt was strikingly differeqt in 1986. Salt wasapplie4 in dry weather, six days &iore ptanting. -ni-i"UT"rf i#some time afterwards. The sali decrea.seh plant"rium;;;;;i;
39 ryr c:qj: and.yrelds_of iotal produ." by i6 p";;;i.- Su-ieffioJ-pnare usrbty mr]igated the salt damage, and to some uxi.ot tt i.
:119". ,. 1f9 rettected in the lelds of total produce. Under thisarne.coD([trons muriate of potash produced a imau but not sienifi_cant lncrease m total vield and a significant increase in siie ofheads.

3. Matgolls. The effects of salt on mangolds are summarisedon p. 43.

Mexcoros
The classical experiments on Barn{ield are made in the somewhatexceptional conditions oI continuous gr.\pth ;a;!;l;;;'!i;
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same land. Experiments under more normal conditions were made

; il H;;a;. ii"ta in tsSo *d on Great Knott field in 1937

il;lilA t*. i;;i; oi eaih of five different fertilizers were tested in
iu il"riiiiir.tii".. Thedeiign of the exPerur-rlnt wat iuch that each

eq)eriment involved only 32 plots' thus makint elicrent use oI rne

land available.'-- 
the iesdrc in the two years agreed well, and accorded with those

obtained on the Bamlield exPeriments.-""Th"-;; yi;tdt and aveiage resPonses in roots are shown in

Table XXIX

Mean yield
ReE)otrse to :-
Dune (10 totrs)
Sulpf,ate ot admonia (0.6 cwt. N)
Salt {5cwt.)
Muri;te oI 6ot4sh { I cwt. K 

'O)superphosihate (0.5 cvt. P,oJ .

Ma[golds roots: toas Per acre
lss8 1937

2t.40

+2.01
+4.05
+4.92
+0.74
+o.22

25.50

+ 4.2O
+7.73
+s.12
+0.22
-0.46

StaDdard e[or +0.675 +0.886

There were sood resDonses to nitrogen (dung and sulphate of

a*monial in bot"h years, the resPonses being higher in 1936 than ln
1937.---ii"t" ,r"t also a good req)onse to 5 cwt' salt in both -years'
,*ii.J"tfu *lbsz, ind this'is the more remarkable in that in
fi'.i, ""*Jtrr" ."Liage response to muriate of potash was small and

"oi 
.fo',iti."rt. Su$rphoiphate had tittle if any effect'"-'rii" 

"ir"" 
.r *t'"i( as a'general rule is oI couise well establi-+ed'

rt. e^frai irr inc.eioing the re"sponse to nitrotenous manure (sulphate

;i;;;;i;i was stirikinglv'demonstrated in the continuous ex-

ii"t ""ir.-/e;tiaa. 
tlire are iadications of this eff"lt ($9-31:9

5i"-"itiij-ti 
"rTJ "i 

iaitl io tt e pt"tent exPeriments, as Tabte XXX
shows.

TABLE XXX
Rook : lors ?et aa'

lg36

t037

Mineral Nlanures

Sirlphate oI ammonia None Pob^sh Salt
aDd salt

Notr€
0.6 cwt. N

22.55
26.56

18.67
28.00 30.16

23.03
32.76

Increase +4.01 +9.33 +7.85 +9.73

Notre
0.6 clpt. N

16.90
18.?8

t8.51
21.49

20.u
21.7t

1s.56
21.53

IDcrca.e . . + r.70 +2.98 +1.O7 +?.97

TABLE XXIX

In both vears me addition of either mudate of Potash. or salt in-

creased the- response to sulPhate of arnmonia, whlle the hrgnesr
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response was obtained in presence of both potash and sah. In I986
potash appeared the more effective in this iespect, while in fSSZ sali
was more e{fective,

The average e{fects of the trea.tmeuts on toDs were similarto those on roots.. The expriments also provide inflrm"iio, o" tl"questron whether it is worth while applying artificials if dung is being
used.

1936
DuDg Do_og

l$37

Response to

Sulphate oI ammoda
Salt
Standard error

+7.87 I +7.50 +5.80 I +4.1r+4.0e j +2.t6
+0.s66

+5.22 | +4.61
+0.970

. Both sulphate of ammonia and salt gave substantial increasesin the presen-ce of dung, although the incieases uere ;;;;;il;;
than those obtained in the absence of dune.
_ Experiments in conjunction with IIr. T. i. Bond at Oakerthorne
D€rby, in I932, 1933 and lg34 tested the ellects of dune. sulpb;doI ammonia and potash salt. The resuJts are .i;id'i;-ih;;;
oDtalned at Rothamsted.

TABLE XXXI
MaDgolds roots: tons per acre1032 | t933 I t934

19.56

+9.?6
+2.21
+6.82

In 1932 and lg34 the presence of potash salt increa.sed the re_

:I:]111,9. .ypn.,u. oI ammouia, agreeing in this respect with the
I(ottramsted experiments,

i +8.13(r)
+8.78*
+5.63

StandardeEor.. .-
* 1.2 cwt. N.

+0.354 +0.976 +0.856

RespoDses to sulphate oi aEntoEia
1932 1933 ls31

Potash salt Potash salt Potash salt

Present Absent PreseDt AbseDt Prescat

*7.27 | 419-27
+0.498

+t.8r-l-- +l.o3ll +0.081 +s.41+t.38 ll + l.2r

t- 193_2, 2.4 cwt. KrO., 1939, 0.9 cwt, KtO., 1034, I.2 cwt. K,O.(r) s.E.- ag.as.

There 
-were large responses to dung and potash salt in all theeyears. .the double dressing of ammonia ga:ve a good resDonse in

1932, while the single dressirigs in Iggs 
""J 

fSt;r? no*t .;'Jti;iil:

Present

Mean leld
RespoDse to :-
DuDg (15 toEs) ,. ..
Sulpbate ofanorEonia (0-6 cwt. N)
30% Potashsdtt .. ..
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t93' 933

Dung Dung Dung

Absent Present -^.bsent Present Absent Present

RespoDse to :

Sulphateof
arnmoara

Potash salt
+ r r.74!
+6.r8!

+5.79r
+5.08r

+2.24
+4.90

+0.56
+2.14

+3.02
+9.26

+r.39
+4.38

+0.690
+0.498

+ r.38 +0.856(r) +0.
(') +0.

TABLE XXXII

Kr K'

As in the Rothamsted experiments both sulPhate- of arnmonia
and ootash salt Droduced ircreases in the presence ol dung' whlte
in th'e absence of'dung larger (in some cases considerably larger)

increases were obtained.

PorAToEs
For the Dast thirteen vears experiments on the manuring ol

rntatoes havi been made at Rothamlted and Woburn and on potato
[o*i"e f;;. i" different parts of the country: some of the recent

iesults-are collected in Table XXXll.

1934

MINERTiL SOILs

Lkht (r e:Dt.) ..
M.dium {r.tPt.)
H..vy (l *pts.)..

H..vy(lcrpt.)..
EENI"AND SOII.S

Ltht (6 .tPt!.) ..
H?ev, (5 .rpt!.) . .

+0.0!
+0.86
-0.08

+0.!a
+0.r1
-0.10

+2.67
+0.46

+1-66

I Dldrin6 rr acte:-' N---'lr'.o i',t"late of @onia (0,3 ctt. drro€to).
nl=iiJ i"t"Latc o aro@ia (0.0cPt dtrosED)

E: : lHl !:'*..f"*iB:?:', I :i""-fi,6':, :)
k'. = ti wt. iuol.t.'ot p"tsb (0 ?6 cf,!: E'o).-ii:s'c-t utplate ot p-otash (i 6 cEt xto)'

Thev show tbat one dose of the fertitizer usually- gives a good

.".rilt 
".,en 

when {armvard manure is also suPP[ed but tne douDle

dose mav not give a sufficiently greater increase to pa] 
'or 

the extra
i-""*".' Nit'-*"" (sulphate 6f ammonia) has givel- the. most

consistent increies both on mineral and on fenland sorls' n'hether

il#;;da;-;;ot. Phosphate and Potash have giv.en rrarked
incriases on feuland soils, greater indeed than on tbe mrDeral solrs'

]lairr Crob Polalots. Summary ol E,prinetk lg32'371- - 
Meaa,'Yichts ad Meatt hitioscs, Tots pcr Atr'

1r.34
t9.E7
11.60

6.0E
11.55
1r.07

0.16
11.00

8.0c
tE.4t

*1,

.9

+1.

11.81
72.25
10.61

7.16
10.86
10.14

7.01
r0.lt

8.0E
1 .73

,r.a,

11.49

6.06
,.t2

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-1-69 pp 47

4b

The results thus resernble those for sugar beet in that the eflects
of phosphatic and potassic manures vary considerably from soil to
soil: attempts are being made in the Chemical Department to find
some chemical method of ascertaining beforehand whether the soil
is or is not lil<ely to respond. This is well illustrated by the following
pair of results obtained in our "3 x 3 x 3" experiments, one obtained
on a light, the other on a heary Ien soil; both soils responded to
nitrogenous Iertilizer; the light soil responded to potash but not
to phosphate while the heaqr soil responded to phosphate but not
to potash.

TABLE XXXIII
EfJec, of Phosphate

Yi.E\,loa fu @. L0.351
Heaa.y Soil (Little DowDhm,1934)

Malked respo@

YkAi, t6 d d. *o.s70
Lisht soil {Thomey, r93{)

No rspoe

0
4+

10.0
13.8
14.8

12.3
15.8
16,7

16.8
18.4

77.1
15.5
16.6

5.5
8.6

7,L
8.4
1.3

9.3
9.1
8.$

7.6
7.7
4.2

t!.9 16.0 14.6
6.8 7.6 9.1 7.8

TABLE XXXIV
Effect of Pottrsh

Y*Ar, t6 ld @. +0.354
H@l.y Soil (Little Dom.h@, 1934)

No lesponse

7'it!dt,l^ Fr @. LO.97O
I+ht soil (Thom€y, r931)

CI@r respon*

u
72.4
73_2
13.1

l:1.5
15.4
1i.o

1i.8
16.0
16..1

74.2
14,8
l!t,8

5.0
?.9
t'.5

5.9 9.5
4.1
9,5

8.1
8.6

12.9 11.9 16.0 14.6 z.r I g.r t.8

The contrast is shown perhaps more clearly in Table XXXV
when all levels- of nitrogen are grouped togeLher so as lo show onty
the potash and phosphate effects:-

Healy r93.1)
Yt ds,t@ P.tkt +
Lighr soil (Thotuy,

Pot6h repotr*

0
1l
a

11.3
I2.l
11.8

14.8
16.0
I5_6

16.5
16.4
17.1

t1.2
14.3
14.8

7,0

7_8

6.t
8.1
8.4

6.9

9.6

6.8
8.1
s.6

11.7 1i.6
;.i s.2

Ir.teractiofts- It not infrequently happens that a fertilizer acts
better in presence of another than when iais used alone. Occasion-
ally the reinlorcement is very pronounced as in the lollowine
experiments on polaloes at ThorDey, Isle of EIy, in lg33:-

TABLE XXXV
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TABLE XXXVI

47

Additiotr given by sul-
phate of amDo[ia, tons

per acre

0.43
0.4t

toas per

{.001.05
o.41

1.12
r.86

3940
2S
ll

55
35
20

Addition givetr by sul-
pbate oI arrmonia, toas

Per acle

0.00
l0.l?

I4.52
l4.l I

Nitrogea and
Potash

iDteractiod

Nitrogen aod
phoq)hate
interaction

with
phospbatic
fertilizir

Phosphate and
Potash

interactioo

The figures in the upper line are in presence of larmyard manure :

those in the lo\yer line in absence of Iarmyard manure.
The total number of interactions of this kind obtahed up to

the present (f925-f937 inclusive) is shown in Table XXXVII.

Total auaber oI experi-
ments . .

Positive interactious
No interactioE or tregative

Most of the interactions, howwer, are not statistically si8Eificant
but all significant results are positive.

Tha fuo|ortiott of uare. W. Garner has recently collected all
the results relating to the percentage of ware and fin<ls that fertilizers
have a very marked effect in raising the proportion of ware in cases
where the percentage rvithout manure is low, but not where it is
high.

TABLE XXXVIII
Perentrdg. lvarc

Mcdn Elfcds of Nti/ients dnil O/ganic Monscs GtotP.il ecotding to Inilial
Pe/aektage Wa/c

Idtial pelcentage

(tro maDuie)

Itrcrease due to
Total
expts.\ P x lo.sa"icl Dung NPK

Over 90
80
70
60
50

Under 50

-0.4+r.2
+2.6
+0.7

+ 18.8

- l.l
- t.l+3.6
+6.8
+s.g

+0.6
I +r.5
| +e.z
| +8.4
l+ I5.8
l+20.3

-0.3
+o.7
- 1.0
+2J

+6.5
+ r5.9
+25.9
+t1.2

+l.o
+4.4+rr:

I
34

99
I

\\reighted meaD +2.0 +2.1 +7.8 I+r.e l+r5.3 +6I 1r3

KALE
Marro\ stem kale is one of the most useful of fodder crops and

one of the best converters of cheap lertilizer nitrogeu ioto valuable

TABLE XXXVII
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protein food for animals. Numerous experiments on the manurins
of kale have been recorded in previous- Reports : for convenienci
they are collected in Table XXXIX : they show that responses con-
tinue even up to 6 crvt. fertilizer per acre and whether dung is given
or not. One of the experiments (Woburn lg32) shows tbat t dreasing
of l5 tons of dung had about the same effect as 2 cwt. sulphate o-f
:unmoma per acre.

TABLE XXXIX
ElJocl oI Nirrogcnoas Fcnili.crs on KaL

No
Ioctle, toc pcr acret

1 3 5

ROTHAI
1932 r
ro33 I

reao I

ISTED
lr.6

L e-o
I u.i

2.8

1.6 ,.,1

0.51
0.39
0,65

Sdpbate of dmonia
Sulphat. ol abboEi.
Sulplate ot umoli.

1936

18.3
r3.3
19.2
8.'

1.5
,.0

1.3
€.t
4.6
,_0

lr.1
9.6
6.4

0,0,
l.0l
1.01
0.66

Sutph.t. of .6Doni.
Solplate ot @ooai.
Sutpbat. ol alM. (3).
Sulph.re oI @ooi.

IDLAND COLL.

,r, ll 16!
re ll tg-a
r$i ll 27.5
1931 ll !0 ?
ro35 ll 33.
ra36 ll io-l

9.9 3.8
1.0

5.4
2.1
1.3
,,8

7,1
3.E

8.t
4.6
4.0
6.7

0.95
0.81
l.to
1.16
1.61

Nirrdhe& i3i.
Nitr@barl i3i.
riirrctdr iij.

5.2 4.0 i.9 0.6? Sulph.te ol umoni.

wlNCITESTER
1933 tr.l 0.3 -1,6 0.61 Sulplate ol tu@ir

(r) -Tt b!.di!gs r, ,, 3, .tc.r r.t r ro rh. lreb.r of cfi. Fr &rc ot aii'osEoo! fqiiliars
. (r) Oller plot3.r.cciv.d r€-FctiEIy l0 ald 16 sr. per a.r. 3utpbare ot a!u@i. dd sav.rBr..Es owr !o Eiko3lD ol r.6 ed ,.6 tds Der eE.

(3) All plots reived f.turald rDaur..

TABLE XL
Kalz lrors pd a.re)

No sulphate

of aEDoaia

Sulphate oI aEmonia

16 totrs duEg .. ..
IDcrease lo! sulphate

of a.Emoaia (tro
duDg) ..

Further hcrease ,or l5
toDs IarDyard
ttrtnure

t 7.8
21,2

4.6

3.4

19.7

6.4

4.0

24.1
24.7

I l.l

1.3

No Iarmyard manure is giyen except where stated.

I c$t. 2 crt.
13.3
19.2
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Brexs
Field beans have not formed the subject of nrany experiments

and yet they have considerable value as fodder. Durilg tbe Pa-st
four'vears (f93+f$7) several manuring exlrriments have been
made] and i:n them wlre included comfiriso'ns of narrow and of
wide spacing respectively.

The eflects oI the fertilizer treatments are shown in Table XLII :

the summary is shovn in Table XLI.

TABLE XLI
Beaas gair (cul. ?ca ocacl

Res?onses to lrealmcrrls

I934
1935
1936
1931

+r.00)
+5.6e)
-0.1+2.0

+l.r
+t.2
-2.2(t)+0.4

+0.5
+2.7 (rl
-0.3
+2.4

-2.0+0.3
+3.3{r)

+0.91
+ 1.20
+0.8r
+ 1.3{

18.7
2t.0
16.8
29.0

(r) SignificaDt effect.

In 1936 the ffoP was weedy and the yielils n'ere poor----only
16 to 18 cvt. grain per acre, There were no treatmeot effects ex€ePt
a signilicant deprelsion oI yield on plots receiving nitrochalk,
which malz have been due to a stimulation of the weeds.

In each of the other years dung has given arr increased yieid,
though only in 1935 was the effect large. Nitrochatk has had little
effeci in the other years, while potash gave increases iE 1935 and
1937, and superphosphate increased the yield in 1937.

The results suggest that the bean crop is not very responsive
to fertilizers. WEle Iarmyard manure has Siven increases there
seems no reason to invoke any special action beyond what is due to
the nutrients present.

The narrow spacing (lGl8 ins.) Proved superior to the wide
spacing (24 ins.) in both years (1935 and f937) in which it was
tested, giving increases of 2.8 cwt. in 1935 and 7.7 cwt. in 1937.
The mean yield on the 1936 sPacing exPeriment was only 14.8 c\at. ;
the yields with the three spacints were :

. , 16.4 cwt.

.. 14.8 cvrt.

. . 14.2 cwt.

8 ins. ..
16 ins. .. ..
24 ins. ..

small differences, but in the same direction as above.

The narrow spacing might have been suPPosed more responsive
to manures than the v/ide, on account of extra demand lor nutrients :
the results, howwer, tend rather in the oPPosite direction. The
responses in cwt, per acre to treatments at the trvo spacings were :

D

\itro- l\Iuriate Super- | StaDdard
cbalk I oI potash lpbosphat I cEor

(0.4 c*t. | (r c*.t. | (0.6 c*t. I

per aire) lperacre) lperacre)

Dutrg
(10 tons
per acre)

Year
lllean
yield
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Response to 16 ins. 24 iDs.

+2.5
-0.4
+1.8
+2.7

+1.4

+3.1
+3.8

+ 1.89

The standard errors per cent. per plot ranged from 10.3 to 18.4.
Beans have proved more variable than most Iarm crops in our
experiments.

TABLE XLII
Ellcct ol vatkn$ MMLres th. f-i.td al B.ans l@t. ,.t an.)- Rothatut..t t931-193i

POSSIBLE NEW CROPS: SOYA BEANS AND MAIZE
In 1934 experiments on the possibility of finding varieties of

maize and soya. beans suited to this coultry were begun at Rotham-
sted and Woburn by Prof. W Southworth, who had been very
successful in similar work at the Manitoba Agricultural College.

MerzB

Seed of Manitoba Flint and Manalta were obtained from the
Manitoba Agricultural College where they originated and sowrr both
at Rothamsted and Wobum in the spring of 1934. The season was
hot and sunny. The seed ripened well and was saved for 1935.
This season also was suftciently good to allow of ripening and by
this time it was clear that Maralta was in our conditions earlier
than Manitoba Flint. The latter, therefore, was discarded.

1936 was cloudy and wet; dudng July and September, tx,o
important months for both maize and soya bears, there were no
less than 152 hours less sunshine than the normal; seeding was,
therefore, not good. 1937 was better and at Woburn we obtained a
good crop of well ripened Manalta seed.

Itleanwhile two varieties of sweet com, Golden Bantam, from
the Manitoba Agricultural College, and Dorinni from the Central
Experiment Farm, Ottawa. were trown at Rothamsted in 1935.
The {ormer proved less suitable and was, therefore, discarded. The
two varieties had been grown side by side and cross pollination took

+3.8 I +7.40.0 I +2.4
-0.4 j +5.8
- 3.0 I -0.9

Dritl

DI D1 \, I{,

193,r I 17 9

1936 I 16.8

I

1rB! I r3.4
rr35 LL4
r9i6 I 31.2
r93? | ,9.4

18.9
,3.6
t6.8
30.0

14.6
3t.2u.i
32.O

?

=

20.1
17.9
28,8

lir.0
25.1
32.0
30.5

:
,:

19.3
27.6
76.7

1i.3
27.i,
33.8
30.9

zzo
16.6
27.4

25.1
g2.a
25.5

zo,o
16.0
30.7

31.9

18.7
19.6
16.9
27 -A

15.2
21.9
32.0
29.1

=
,:

19.:1
22.4
16.6
30.2

15.3
27.7
33_8

22.1

,ei
312

19.6

zsi

,li
zt-z

0.u7
0.846
0.430
o.917

0.649
0.89'

Dr:lI toE103!1,10 toas 1935-1937. Nr:0.4 cwt. Nit.og!!. Kl:1.0cpt. XiO. P1:0.6 cwt. PrO. perere.
Dr, N,, Kr, appuerio;s doubte D,, N,;Kr- Nirrow drill 16 iDcr iir t0i?.
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place. The resulting seed \ivas, therefore, no longer the pure Dorinni
but a back cross, Golden Baltam having been one of the parents of
Dorinni. This new strair, which we call Rothamsted Sweet Com,
is now being grown under a variety of conditions.

SoYA BEANS

In the spring of 1934 two varieties were planted, Manitoba
Brown and Mandarin; the former being a semi-dwarf, early
maturing, browa-seeded variety, developed at the Manitoba
Agricultural College, while the latter is a medium sized rariety
with yellow seeds, much later in maturing.

Manitoba Brown ripened satis{actorily but Mandarin did not.
It was, therefore, discarded.

In 1935 three other varieties were sowrr in addition to Manitoba
Brown, namely, The Jap, an early maturing dwarf plant with pale
green seeds; J. Yellow, a late maturing plant v.ith yellow seeds;
and Black, a medium sized plant with black seed coming later than
Manitoba Brown. Frosts in the middle of May severely checked all
four varieties but the plants recovered later and gave a fair yield.
Manitoba Brown and Jap came out best, Iollowed by Black but
J. Ye11ow was too late to ripen properly. At Woburn also Manitoba
Brown did we1l.

In 1936 at Rothamsted a tr[ay frost again checked the plants
and a severe hail storm on June 2-lst did riuch damage. Th6 yield
of seed was small, nevertheless the maturity was good, At Wobum
the plants sulfered from rabbits, hares and birds.

In 1937 some more varieties were received from the Manitoba
Agricultural College, one of which, Tokio, is promisiag both in
yield and early matudty; the seed is dark but it may be possible
to remedy this by suitable hybridisation and selection.

Prof. Southworth has now more assistance than before and has
been able to comnence more intensive study of the morphological
and physiological characters oI soya bean and he is trying to obtain
new varieties better suited to our conditions than the existiag sorts.
We have been fortunate in securing the help of a collaborator in
South Africa who plants the seeds during our winter and retums
them to us in time for planting during our sunmer; we thus secure
two crops in one year which saves a good deal of time in mal<ilg
selectio[s.

Yernalisation did not prove helpful either for soya beans or
IItalze.

PYRETIIRUM
In view oI the importance of plnethrum as an insecticide and

oI the fact that it grows well on light sandy soil, a number of experi-
ments have been made to see iI by manuring the yields can be
raised to levels at which they would become remunerative without
at the same time lowering the hsecticidal eficiency oI the crop.

The experiments were made at Woburn, and were continued over
four years: both lime and fertilizers hcreased the yield of flowers
and of pyrethrum, the substarce which measures the hsecticidal
value, but in some seasons the effects were only slight.
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The elfect of lime-2.g tons of ground lirne applied irr the Iirst
year only'-was as shown in Table XLIII.

TABLE XLIII
EJfect o{ Lime

1936 | 1037
23.3 31.2
16.9 | 25.1

No lime
Lime

I 1934 r 1935 rls.rls.sllz.sls.zl

T.{BLE XI-IV

_ The yield o[ dr5r flowers in the Iirst year (1983) was small :
rt rose to a maximum in lg35 and therealter decreased.

The manures tested were Iish manure (0.2 cwt. nitroeen oer
acre) and complete artificials, sulphaie oi ammonia (O:2 cwt.
:]trogen) suplrphosphale (0.2 cwt. ?zoi) and muriate of potash
(0.25 cr,rt. KrO) per acre.

. Jhu.$q9: applied every year gave a sigaificant increase
in flowers in 1934 and 1937 but had liatle effect-in l9BE, while in
1936 there was a slight but not significamt decrease. In rhe two
years iu which the manures produced an increase, fish manure gave
lgher yieids than artificiils though the di{ierences were"not
sigrrificant.

The marures had no elfect on p5rethrin I contents in lg34 and
1935 but produced sigrrificant increases in lg86 and 1987.

The results are shown in Table XIfV.

Mean of
matrures

5.64
8.88
4.85
5.11

0.45
0.47
o.57

No

4.S4
6.62

4.11

0.55
0.46
0.38
0.51

1934
t935
1936
1937

1934
1935
1936
t937

Artificials Fish Stardard
erroIst

+0.025
+0.033

0.54
0.45
0.46
0.66

Dlr ftouen (cut. ?et ac,e)5.2A i ' 6.03 I t.6O5.2A I 6.03 I 5-60
6.84 I o.ge I zo
5.ool*zala,.ze
4.68 l s.zs ls.ls

Pylathin I (pei cmt. oJ
0.54 I 0.54 10.5'4

0.43
0.46
o55

1934 1935 I 1936 I 1S37
flouer Qtk. per a*e) '

No lime . .
Lime

1.70
5.14

6.72 4.93
5.28

4.26
4.86

+0.44
+0.29

+0.60
+0.3?

+0.35
+0.33

+0.60
*0.45

No lime . .
Lime

Pyaelhrin I (pe/ cent. ol llouers\0.5281 0.449 I 0.406 t 0.5200.5591 0.472 I 0.420 I 0.545

+0.03r
+0.020

+0.023
+0.021

+0.0r4
+0.023

+0.0r5
+0.0r8

. Lime pro.!'qqd a slight increase--about I per cent. each year

-in yield 
-and 

in p5rrethrin I. Lime also appiars to have hid a
beneficial effect on plant suwival. The perceitages of plant failures
in the last two years are as follows :

Increase. .
Standa.rd erro$
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ELEMENTS RESUIRED IN SMALL BUANTITIES ONLY

Boton

It is now nearlv 20 vears since Dr. K. Warington showed in our
laboratories that 6oron is essential for plant Srowth. The various
svmotoms of boron deficiency and ihe patbological results associated

t"l,"ri*itt are now kmown {oi certain crops, particularly sugar beet,

apples, swedes and others; during 193&1937 studies Jlave been

niide of the effect of boron deficiency on carrots. Uur earlrer
exDeriments also show that field beans respond to small dressings

of'boron. The time is undoubtedll' ripe for systematic lield expql-
ments on the Dossibilities o{ boron as a fcrtilizer: only in thls
wav can definit6 and trustworthy information be obtained.

Ma*gatcse
Mansanese deficiencv results in pathological co[ditions in oats

(" Grev"speck "), and sugar beet (" Speckled yellow "), and peas'

Chemiialitudies have been made to fird some way o; estimatmg the
availabilitv of the manganese. Soils on which these diseases occured
*ui" oi tn6 r^." e"n".il tv'p.,.'ir., reclaimed heaths rich in orgadc
matter and made-alkalini by liming. They contained little or no

exchanseable maneanese, except on plots rvhere additions of
*"ng"i"r" sulphat; had controiled the diseases in the lield.

There are good grouads Ior believing,.that Marsh Spot disease

ir peas is coniected with [langanese deficiency, but certain soils

fro'm the Romnev Marsh area on which the disease occurs contarn
aooreciable amoirnts of oxides of manganese- Tbe disease never

oiiurred on an acid soil though a few of the alkaline ones also

"."" 
n*ftfrv peas. The acid soils naturally contained more readil-y

iluble marie;nese than the alkaline ones, but it was not possrble

arnone the a-lkaline soils to distinSlish by analysis the two or thtee
soils ihich gave peas free from the disease.

Pot cultures in 103? conlirmed the results of Prelimitrary tests

iro i936. On several soils from Romney Marsh, Lincolnshire,

-a-W.t*i.t.Ui.", and on sand-bentonite niixtures, Peas dev-eloped

lf.r.n Soot in the control pots but not iD those treated with
*oa"i"tri dressinss of manginese sulphate. Small dressings of
maneanese sulphalte sufficed 1o control the disease in the light soits

"t 
a ile sana-Bentonite mixtures. The hanganese contents of the

nea olants. both at an early stage of gro$rth and at maturity,
i,ere'but slishtlv altered bv tle added manganese. In the Romney
Marsh soils"the-readily soluble manganese of the soil was also but
little influenced by the additions of soluble Tlntanese. -

Other elementi aPParently needed in small amounts have b€en

stutlied, includ.ing ziric, cobilt and nickel. Some Dartmoor soils

"" *t iift.f,"up do not thrive, contain as little cobalt as the well-
t"o*n " 

"he"ripining 
" soils of New Zealand. ExPeriments have

.i* u""r, coniiirued 
-with molybdenum which has interesting and

.iiit lne ettects on ptant grorlt-h. A beginning has been made with
ihe inv"estigation oi copper salts which in cenain soil conditions in
Holland an-d in Florida- give remarkable increases in croP.
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CHEMISTRY DEPARTMENT
The extension of the Chemical laboratories gives special iaterestto the.work being done there and to the a*etop"m"ntilii;;;r"d

10 make a-s soon as the new buildings are comileted.

. Soil Fedilily.--:lhe numerous field experiments on commerciall.ums are used as a basis for testing laboratory methods of soilanalysis for- Iertilizer requirements. 'The 
tSSO'r"d- l-$7 i.suli.wrth sugar beet showed much larger responses to fertilizers thanin.iV 9l t!9 thr-ee preceding dry-seasoris, *a i" .or."qr"r";*ittzs lor the l[st time possible to make adequate tests of th'e successot taboratory methods in forecasting the responses of crops to

added lertlllzers. I-or nitrogen there was a fair-correlation Li 1986
Derween the response to sulphate of ammonia and the amount ofrnorgantc nltrogen obtained in lhe soil samples after incubation
For phosphoricacid the fraction soluble ir-.cetii r.ia*.i.ffii.aniiy
related to the resDonses ro sunerphosphate, th" ;g.;;fi;;'i'b";'B
better in lg36 th; in 1997. Tie mori commonly L;J .il.-;;ih
method was less successful. For potash ".itt ". ifr" *.t"r_iofiUi"nor the acetic acid-soluble fractions were ,isifi;tf l:i.i.teJ1;the field reslnnses in I936 though they *ere in teai.

\\rhen the data were set out in groups according to textural
classes oI soils it became clear thai tu.iitir.. i".oi.,*l"a.iiini,
whether based on soil analyses or nol, must be adiusted t, in" .riflexture, lor ri hap_ pened that on the healy soils the susar beeryreld was depressed by potassic fertilizers in 1936, in sDite ofthe facf
that-some methods of soil analysis actually in use alnlr., ni* f.*.i
results for heavy than for light soils. The field oxii_i"t" noiJout consrd-erable promise that soil analysis may givi useful resultstor sorls ot normal lenilitv, provided the method; are standard.ised
by field trials on retatea siriti.

During 1937 soils were collected from a series of field exoeri-
ments on potaroes carried out at over twenty centr"s ana invl.ii"l_
tions are being made on the lines set out ,"Ur"". n iiloir,'_ii"n
and phosphate the field resutts agree fairly rvett *iiu irr" ir.!ii*i
data.

.,Preliminary. trials have been made of very rapid method.s oIsoll analysts wtrch are now proving extremely ipulir in the Unitedstates. (Jne ol these methods agreed well wiihih-e standard methoJ
:]-^9j:".!"-,l8 acetic acid-soluble phosphoric acid and potash,
except lor calcareous and fen soils.

. B-asrc *S/4gs.-as in the preceding years, work was carried outror rne rermanent Lommittee on Basic Slag to compare theagricultural value of medium-soluble slags with" the bertel lio#
high-. and low-solubte slags. In Scotta"t prli. M:A.;h; ;i;:iout lreld exp€nments with several kinds of slag, each at two ormore rates 

-of dressing. Samples of the produce"wer. an.fu a "il(othamsted to determine the recovery of phosphoric acid" in thecrops. Tbe- experiments again showed ihat,'in ;if*a;;;;ld ;;recovery ol- phosphonc acid, the available phosphoric aiid could
De expressed as a tirst approximation by the amou;t of citric_soluble
pnospnonc actd apphed. I)ressilgs of medium_soluble and. low_
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soluble slats gave similar results to much smaller amounts oI high'
soluble sta[ pioviding tbe same amount of citric-soluble phosphoric
acid. The iioerimerris showed that the vields of swedes apProached
a limit for aiptications of the order of i cwt. of high-soluble- basic
slae Der acri. F-arlier exDeriments with slags at a single heavy
rat"e irf application bad failed to differentiate clearly between the
various t'vies of slag tested, because the &essings used raised the
vield towaids this tiiirit. In pot cultures at Rothamsted an attemPt
ivas mad.e to compare basic siags under widely contrasted conditions
of crop, soil and method of iicorporating the basic slag T!!-t!e
soil. - 

Some oI the 1936 exPerimeBts were carried on into 1937 to
compare clover, timothy and rye grass, The final data are not yet
available, but it was apparent during Srowth that all three crops
erew rveli without addid phosphate -in-a soil which had failed to
irod.uce eood swede croos in the field in 1935 or good growth oI
iurnips ii'pots in 1936, unless phosphates were added. Grasses and
clovei can ihus use soil phosphates which are not available to swedes.
This fact may explain why the residual effects on oats and hay
in the field e'xperiments hive been so small by comparison with
the immediate effects of the basic slags on swedes.

A new silico-phosphate has been isolated from some medium-
soluble slags and shown by optical and X-ray methods to be very
similar to, if not identical frth-, one of two siliio-phosphates recently
preparcd syntheticauy in Germany.

Tha *ature oJ the fhosphor*s otd lotnssium compounds itt soil.-
A considerable 

-propi,rtio'n----some 
25 per cent.--rci the t-otal phos-

ohorus is oresent in soils in organic combination. Methods have
Leen dwelbped for determininglts a.Inount; its form bas not yet
been establiihed, but it is veryitable and is probably not available
to plants.

In acid soils most oI the PhosPhate added in fertilizers aPpears
to pass over iu a {ew years to unavailable iron Phosphates.. ln
neuiral soils the reserves may, however, be built uP as calcium
phosphates.

Even although potassium forms uo simple insoluble compounds
a eood deal of tf,e iot*th.dded to manv s6ils may be locked uP in
inirt {orms which-are neither available to plants nor capable of
being washed down into the lower depths of soil. On the other
hand-, plants can undoubtedly utitise Potassium from forms other
than ifie readily soluble exchangeable frtassium. It is hoped partly
bv chemical work and Dartlv bv empirical methods to define more
cl'osely the conditions irndei whictr 'potassium added in fertilizers
will become more highly effective.

The nature oJ lha inorgatic soil colloids.---'fhese substa.nceg-
often regarded ai the same as the clay-play an extremely imPortant
part in-soil Jertilitv. X-rav studies are being made to Iind out
inore about their cdnstitution. The X-ray dia$ams of soil colloiils
from a $'idely differing collection of soils all gave the same tyPe of
pattern witli only minor variations. More detailed work has,
iherefore, been undertaken on minerals related to those found in
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clays with the object oI discovering sharper criteria lor differen_
tratron.

BACTERIOLOGY DEPARTMENT
This depafiment is also to be housed in the new wing. it havins

eDtirely oul groro.n the old laboratory erected in fS06l!'r-h" i"sri?ol the .lames Mason donation.

, The work-oI tbe department has for some years been devotedto a _study of the strains of nitrogen-fixing baileria lhat oroduce
nodules on the roots oI legumino"us planti. The ""arf" 6".i*i.,orm.a group which can be divided inio species, each oI which canm,ect only a small group oI legumes. Wiihin these soecies. slrainsor varieties oI the bacteria can be found that varv' verv'orea I lv
in the bene{it wbich ihey con fer on the host ptanii i, j*e-;;;;
strarns are purely parasitic and do not beneiit the Dlant at all-Such,strrtns are particularly prevalent amongsf pea ald clover
nodule. bacteria, and probably account Ior the poor growth of
clover ln certain pastures.

Tbe analomy of nodules produced by benelicial and ..Darasitic,,
strarns has been studied and the lattei have been found to differ
from-beneficial nodules in ftu.ee respects. (l) In vo*n,. o.i*rii"';
nodules, the cells in which the bicteria'lie .oi,t"lri.ri 

"""".""i""a.mount of starch. This may indicate that the bacteria 
"r" 

,-rUl"
prop€rly ro utrttse the _sugars supplied to them in the nodule. (2)Ihe parasitic " nodules stop growing at a very vouns staee alrj
remarn sm-all. (3) The bacteria in such nodules ve-ry .o"on tigin toattack and destroy the tissues oI the nodule in which they liei

-l,lot 9r!y do the " parasitic " strains of bacteria behave abnor_
mau-y u4thrn the nodules, but the plant infected with them also
pr-oduces some substance, or .,anribody,,, in iti root i"i"" tn i
inhibits ttre groM h of the bacteria; filtered root iuice {rim of""t.
bearlng ". parasitic " nodules has been found to check erowth'of the
bacteria in culture, whereas juice from uninfected ofrnt. 

-o.-i."-
plants bearint beneficial nodules, has no such effect' (Table XLV).

TABLE XLV
Grouth oJ Sqbean Nodurc Bacter;a ir. Media Con ainirlg Rool- Iuic.s

Medium with juice {rom plaEts :-

UEinoculated. .
Inoculated with beaeficiat straitr
Iroculated with parasitic straitr

MiUioG of bacteria
per millilike

1157
I706

852

_ - Ir seems unlikely that we shall be able to alter these fundamental
drilerences so as to make " parasitic " strains of nodule bacteria
become beneficial. The problrm rherefore is to ensrre that a leeum_
inous crop becomes infecred with beneficial strains. This migiit be
supposed easy, since we possess a practical method of .. inoculaiins
legume seed with the bacteria. But unfortunately the problem"is
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complicated by the facts that strains of nodule bacteria compete
toseiher in DroducinR nodules, and that this competition alrnosi
aliavs ends in favour of the " parasitic " strair. Thus, when pea
planis we.e supplied with a mixture of a good and a " parasitic "
itrain in equal-numbers, 90 Per cent. oI the nodules were found to
have been produced by the latter.

One way to meet the problem of soils hfected with " parasitic "
strains of nodule bacteria is to seek beneficial strains that can

compete effectively with them. The search for " dominant "
sood dover strains has been successful. Most of the 6ood strains
6f clover bacteria, like those of 1xas, seem unable, under normal
conditions, to compete with tbe " Parasitic " strains. Table XIVI
shows the numbef of nodules produced by a typical good strain
(' 2O5"\. and a " Darasitic " strain (" C "), when the two strains
rirere suoolied in equal numbers to clover grown in sand. Two
beneficiii strains have now been {ound that can dominate the
" parasitic " strain, and the lower line of the table shows the
success with which one of these slrains ("A"), can compete for
nodule production with strain " C."

It has been found that nitrate greatly checks nodule formation
bv strains "C" and " 205" but affects strain "A" very much
leis. It is likely that relative tolerance of nitrogen may explain
the dominarce of this strain.

The discovery of these "dominant " benelicial strains should
enable us to use seecl " iuoculation " to make clover gro\Y v/ell
even in soil heavily populated with a " para'sitic " strain.

TABLE XLVI
Resdts oJ mi*ed, I^oculalion oJ Red Cloue/ uith gool at d " pcrasitic" strains

Total
trodules

Produced by Produced by
good straiD "C"

Before clover inoculation trials are carried out with these

" domlnant " beneficial strains, more knowledge is needed of the
disiribution of " parasitic " strains and of the districts where the
rro"i *o*ttt of clbver seems to be attributable to their prevalence'
'Such "a survev is now being plarmed.

The dominance which " parasitic " strains show over most

t"n"ii"i"i strains seems to li due to competition taking place

between the strains outside the plant roots. When Peas were grown
in sand coniaining good ard 

-" 
parasitic " strains each in pure

culture, bot h stra.in-s were found to multiPly in the sand surroundtng
ih" root.. But when lhe rwo strains were mixed togetber in the
ir"a, *ti " parasitic " strain alole increased its numbers and

Shains of trodule
bacteria supplied
in equal numbers

364

ll6

40

ll3

32{
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entirely repressed the multiplication of the good strain. @ig. l.)
If the chemical state or the physical condition of the sand or soil

wer.e. suitably modified, it miglii be possible to encourage the
mult-tpltcatlon- ol the good relatively to the poor strains and so to
develop a method of improviag the q:uatity of ihe nodules by manu.-

FIG. I
Compettion bctween strains of pea

nod,tLo- bacterla in sand., Contlintlg Sucrose,
sui'roun4i4g pca roots

az
o
lto
E
d(,
dr!
G

toz
9)
-Jt

&i'
each strai,n

atone

1r\ Presencc
cach ott\er

Dags
Strain 3tB, parasitic. Strain gl0, beneficiat.

ing or soil treatment. Such a method may be needed lor lesume
clops. Ior which " dominant " good strains'cannot Ue forrnd. "Thii
roea rs Demg explored.

The competition outside the roots between good and ,. parasitic ,,
strains of nodule bacteria iliustrates tbe need'Ior -or" i*o*i"i.uof the behaviour of soil bacteria in the neighbourhooa of p-fdi
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roots. There is no doubt that roots exert a stimulating effect on
bacterial 6rowth. Thus when nodule bacteria were placed in sand
without any plants, their numbers after a fortnight rose from I to 3
millions per gram of sand, but in sand in which peas were growing,
the numbers of bacteria rose in the same time from I tb 6.1 millions.
It is also known that the number of other soil bacteria is much
increased by the near presence of plant roots. This la.rge population
oI micro-organisms amongst the roots must be of great impor-
tance in affecting crop grollth, and yet it alfords an almost untouched
f ield of investigation.

The development in this department of a method for estimating
the total numbers of bacteria in soilnow makes it possible to investi-
gate the interaction oI plart roots with soil bacteria, arrd it is pro-
posed to mdertake this when better laboratory accommodation is
available.

There is some evidence that the important problem of clover
sickness is related to this growth of micro-organisms upon or near
the plant's roots. The fact that clover so often fails when grown
too often on the same ground is sometimes attributed to definite
fulgal or eelworm infections, but there are instances which cannot
be attributed to these causes and in which the commencement of
the slmptoms occurs so early as to exclude the factor of nodule
{ormation by " parasitic " strains. A case at Woburn has been under
investigation in collaboration with Dr. Mann, A sterile extract of
clover-sick soil from this source has been {ound so toxic that, in
its presence, clover seed is prevented from germinating or killed
immediately after germination. It would seem that bacteria growilg
upon the roots oI the preceding clover crop have produced some
persistent toxic substance. The nature of this substance and the
conditions which make for its forrnation offer a promising line oI
investigation which it is proposed to Iollow up.

But bacteria growing in the proximity of roots also produce
effects beneficial to the plant. Thus it has been shown in our earlier
work that the growth of root hairs is stimulated by the secretions
of nodule bacteria living outside legume roots. This production
of groMh-promoting substances by soil bacteria may well be of great
agricultural importance.

THE WORK OF THE PLANT PATHOLOGY DEPARTMENT
AT ROT}L4.MSTED, I9I8-I937

BY J. IIENDERSON SMITH

The Mycology Department was instituted in 1918, arrd Dr.
W. B. Brierley put in charge, with Miss Jewson as Assistant. At
first it was housed in a single room of the old buitding, but in lg24
moved to the less cramped quarters in the new laboratory which
it now occupies. The change gave scope Ior an increase in the staff,
and in 1929 three additional members were added on the formation
of the Yirus Section. In 1932 Dr. Brierley left to take up the Chair
o{ Agricultural Botany at Reading University; and a few months
later Dr. R. H. Stoughton who had joined the staff as bacteriologist
was appointed Pro{essor of Horticulture, also at Reading. On

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-1-69 pp 61

60

Dr. Brierley's leaving, the Department was reconstituted as a
Depanment of Plant Palhology with Dr. Henderson Smith as Head.
Stoughton who had laken over the duties of mvcolosist was srrc_
ceeded by Mr. G. Samuel, who le{t in I93Z on beiie 

"ofoi"t"a 
Cn"i

M-ycologist lo the trlinistry of Agriculture ; and he" wii reolaced bv
Mr. S. D. carre . In the Virus Section Dr. Caldwell lefi in lgg"5
to -assume the post of Lecturer in Botany in ihe South_Weslern
Uollege, _Lxeter, and his place was {illed by'Mr. F. C. BawdCn.

The Deparrment has always limiled itiactivities almost enrirelv
to the infectious plant diseases and concerned ilselflittle with othei
{orms, e.g. deficiency diseases. The in{ectious aiseases iati unaei
three -main headingi. bacterial, fungal and ;*;, ;; th"* 

-;;;
consldered separatell..

A. IUYCoLocy
During his {ourteen years'service at Rothamsted Dr. Brierlev

devoted much altention to the genetical analvsis oI the lunelr',Botrytis, and isolated a large nimber ot.acds. fte f";d ifi;i
new strains might arise, but they could not be produced at will
Dy varyrng the condltlons. A strain could be lemDorarilv altered
b1' changed conditions, but it retu-rned ro its ofd cfraritteiiJic.
on reversion to the old conditions. -\pparently Du-re natu-ral
infectjons often consist oI a mixed popuiario'n ot 

"#i,i"i i."". Euiartifieial inoculations give rise- 6nlv to the orieinal in_ie.ting race. Dr. Brierley's influence "on mvcolosv i! not tobe mFrsured_ solell by his original pubtished" work: his
knowledge and enthusiasm and widi acqrlintance with leadins
mycologists throughout ihe world conrributid. Iarselv to estahlishi#
the Department in the position which ir norv fr"tir. p".f,urr-f,i?
most rmporlant single contribution was his paoer ,,On a {o'rm of
Bollylis cinerca with colourless sclerotia,," (1SZO) ln which iiincl,jed a scholarll discussion on the significan*'"t *ririlr. i"lun$.

fn the early years oI the Department, \,ith its initiallv small
stall, mu,ch I ime and energy was expended on the attemDt t6 assess
the numbers, as well as the kinds, of fu-ngi in soils 6{ dif{erenr
treatment, for which the classical Iields oi Rothamsted ;ii;;d;a
unique material. No very salisfactory conclusions emersed from
this work, largely because of the want of adeouate me"th.,,l" .,{
assessirg numbers. The presence of long threads bf mvcelium. anv
lragrnent of which may give rise to a ne; colonv and t"he 

"no.rnootnumbers o[ spores which a single head mav Droduce presented
drihculties which were not solved, and have i-nclied not 6een fullv
so-lved even yet. It was taken up again at a later a"t" Uu l.-irn"ii.
who.used the methods developed in the precedins *ort. iti
obtatned n-o support for the view that partiaujar minurial treat_
ments produce.specific fungus flora. Theie was a direct correlation
mrween soll lertlllty as measured by crop Rrowt h (e.s. maneol s-
wheat) and the number oI fungi and actinomycetis "in the"soil ;

_ B ethy, W,-8. (t9?0) .,Oo a Foro of Aor^tis C,E4 wirb Colourless S.I.rotia..,pbil.lra6. Ro}.. Sm. Iiod. B, 210pp, &-1r4.
sitrsb. Jasjr@ (te37). ..soit FtEi ed Acv@! aDd ( r op." ADnals of Apptied Biotos!. xtiomve4ts 

iD RdalioD to llatrurial rrearmeDt,
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but he could obtain no conclusive evidence that the numbers in the
soil showed a de{inite periodicitv. That there is a correlation
Ltween manurial treatmint and &sease was shom for the potato
bv Kramer (1930) who found that pbosphates reduced and nitrogen
iricreased tlie liabilitv to attack by Corliciurn so/ati. Excessive
DhosDhate on the other hand increased the liability to Pink rot,
i*hll6 tb"r. was no correlation betn'een manurial treatment and
btieht."Dr. Henderson Smith joined the statf in I9I9, and began a series

of studies on the killing Af Botrl'tis spores by chemicals and heat,
which are an important contribution to the general theory of
disinfection. The [1'pes of the killing are different in the two cases.

Wlereas in heatdiith the curve of the rate of destruction is the
same at all temperatures,adjustment of the time scalegivingidentical
curves. killing-bv phenol elded a curve varying in shape from
loeariti'mic t-o iieinoid aicording to the concentration of the
ph"enol, the numGr of the spores-and the age. This Yariation in
io.o" *". satisfactorily explained on the assumptions that in any
a'siemblaee of spores ihe iesistance of the individual varied, and
the distri6ution 6l the grades oI resistance was aPproximatelynonlll;
and a formula was arrived at, which expressed the relationship
between time of exposure, number of spores, and t",u o1 death'
The effect of tempeiature on the velocity of the reaclion by heat
was unusually gtiat but conformed to Arrhenius's larv. It was
Dointed out tLaiin all u'ork of this ty'pe, e.g. in comParing grovr'th

iates. comDarison of the times taken to reach a constant result gives
more'accuiate and consistent results thar the usual but misJeading
method of comDaring the results reached in constant time.

Miss Murie[ Brisiol (now Mrs. Bristol Roacb) was added to the
staff to investigate the possibility that algae, esFcially green

alsae. play a significant part in soit fertility, and, using rhe then
n&el lechnioue of oure algal cultures, she added much to our
knowledse. fhe mode of li{i of these organisms dilfers according
as thev ire on the surface exposed to tiSht or below the surface in
darloiss. WIen they occur on the surface, they function like other
sreen Dlants, transfbrming by photos]'nthesis inorganic material
irto orianic material rich in potantial energy which is added to the
soil whin they die. Below the surface they do not necessarily die,
but carr chanie their mode of life, becoming saprophytic on some

of the orsaric-matter already existing in the soil, as well as assimila-
ting nit;te and phosphate, which they convert into insoluble but

SEitn, J. Il.od.Mn. lerl. " The KiUillA ol Botrvti. SFe3 bv Ph.Eol-" AnnaG ol APpli'd

''"'HiJ-'llf$iJ.:*. r02s. .. rre KiuiDs or ao,rri ci64 bv H.ar, Birh a Norc o! rD.
r-;'",;;" "l T"dFraiu. ce6cieEti." trid, X, 336'347.**3;fi;i:f;.ac-.fi. 

i-0r1. i'or iiJipicet'cr6*rh or Fuoau HvPh..." Auzls or Botav,
XXX\/ll. oD.34l-!{1.""'a;lU:J: -H';"ita;-. Ior.. " on th. Eerlv GrNrh Rar. oI tlc lndividod FUDgE ltvPr' "
Nd PhstoLlgilt. XXIII. PD.0!_7&k..'n.r -I rqxo Ln;irhli.h.d Ph.D- ThGb.

n'.i.T. ii li*i.t it'i"i6t-;;or tle R.Ltior ol c.tt.i! soil Als& to S@. solubL C{b@
c.--oris." Aeals ol aotev, l926,cLVII, pP. la9_201 iith I plal..*-R?i"i-n. 

M;;-d6;i:ib"'riiicerui,i'rlutritiou'or soE; Atga! I'or.t d trom soil."
AMals ol Bol.rv, lgr7, CLXIll, pp. 60e'rt?.'"- ;"."i.-B-. ,i,i:iiB;Li"!-i oi,'ri,. rt- ot s"* xo'-.t Elrulh soilt " Jo!r. ol As c. s.i.,

"'kTx'irl'*l?'nit';otor-' on tr. ID{EE or Ij tt .!rr or crlea oD th. Gro'tt or r
S" ,nri.;' e"o.t. ot a"t-y, 1128, cLXvI. PP. u?_llt.
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readily d€composible forms. They may therefore be regarded asatents which on the one hand incri"." in" 
"to.t 

oi 
"n".g1:;iiii.ria the soil and on the orher immobili." ,oioUI" 

"rtri"ri.'iia "?#i.compounds which are available for later use

-At this time Sydney Dickinson was invesrisatins the nhvsintn,and senetics ,f r1; ;il"t'i;;i il;;#;ii,;;:'S [T#ifii.J"fl" isolator " for the isotation o"r strgte ceds j if,i."r, alp"ia#'I.'"rcw principle 1nd proved very satiifactoSt. He sruO,lea in-deiaitthe c)'tology of the covered smuts of both'oati;;; ;;;i;';r;'i;"fusion, both within and across the ;f;i;;;;;;;-d, ;;i*il; ii,"
1''';::!,-1 d .d{{".ent. 

., 
sender', diriveJ ii.'ii'rr,i*["'ii.ijil

LTllt,ont. ,.lncidenrally he showed that no infecri; oi;;i-;.
:1],,.] r,*dr.,,lgr by pure cultures of smur fungi results if onlv onegenoer (sex) ls present, bur iI two genders aripresent g0 per"cent.rnlection is obtained.

. With.the appointment of ]Ir. Samuel a new orientation wasgrven to,the mycological work. Hirherto, it n.A *e"_ipari'fr"_r-re worK on wart dlsea^je of potato_somewhat abstiact. and
9l9l!.d. fro--p.3ctical asricurtrle. rd;;;;;;d i ii"ir"o_"
ry,.-rj:::d at,.Rothamsted of soil conditions, however, .u"r""afo
::1T-ln excellent opppllun1ty for the study of crop d.iseases causedDy sort organrsms, and Mr. Sa.muel began wjth the club_root dbeas"
.oj-crucifers. A new mycologicat g1".."-h;;;;;;-b*li ili;;il;d
Tne system ol leatrng this and the existing virus houses was recons ruted, a thermostaticallvrontrolled oil_buming ptani Ueing
,introduced to serye all the 

-houses. 
samuel worked first on the

l-i,f-e--lri tory oI the organism -p.oa""i"g .i"L-oi,';; ;; Ji"'l;crear up _rna,ny pornts which had hitherto been obscure in i*s
TL.,l r,tyd"9 parasit€. In the course ,f thi; 

-;;rk 
;;-.ie;ired-.method lor determining the amount of infection of the rooi hairsylhll 1 y.9k ol planting the seed. He .r,"*"a-iriit'ir*'"*ilijl"r

rIuS root-na[ rnlectton was a lair index of the amount of diseas.cwhich.would subsequently qppear in iUt -rp, l"a in"": il"if,ii
g,ave,$m a means of testhg the effect of soil tre;tment in controUi""tne dtsease. He confirmed the belief in the value oi Li_"_a.""r_g]brrt showed that the elfect.was due not to the calcium 

"";;;; &thedressrng but to the alkaliniry p.oaucea, ana tnliiihd;i ;such as potassium or sodium hydroxide, were no less ;";]idl:Thiswork, which is not yet pubtisied, w;;f-t;;t;ffir;i#;i:;
by hrs,departure to the Mi;istry of A$iculrue ; brti;i;eiJ;;;
a numDer ot problems which should be attacked in any subsequeniwork on club-root.

. Ur. Garrett, who had ioined the staff in 1g36, was aDDointedi,n.Io3z to succeed Samuei as mycologist, ;.i;; ;;;ffi"1r;';dilfeTnl fie}g the study or tne eirect ii ilii...Jii"'#,]i ai."*.lrne lake-all drsease of wheat, or whiteheads as it is also called

"*"._F,.[.i::]ie*'lf"iH, ttr:;ff#:3: 1"'i ill'i,'::syu"a 
c'n-'lri& ot tte sou! Furi Hr?hal

s.-Ji1!:r!it,,-"ii:L;!#:iT:i:".j,18,:p:,$r,,"-$4,.f ,*o(ib.s@u,Fu8i:
-..,1,,"I'}P", sy.io.y_-- E'F,ib.trrs * rr. pryn.i"#'j,J 'G""tiG or th. sbur FuEj:h:i**:ilff':!;,,]!:.i[!TH:,t":l# *.-!r cohdi.oos ". rr.,' s"g;;.ii.;:'f,;;-
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Droduced by O bhiobolus patdnis had' long been known as a serious
iisease in 6the'r parts oi the world, but although present has not
been o{ much sig;ni{icance here until the last few years. It is now
becomine of coniiderable importance, and the reason for the change
is not ve"t clear. It has coin;ided with the development of mechan-
ised fa-rming, but the conneclion, if any, has not been established.
Garrett is ;tudving the effect of various soil conditions such as

moistu.re, templraiure, organic matter content, on the survival
period o{ the iuneus, which he has already shown to depend verv
iarselv on the eni,ironmental conditions. Itliss Glynne is studving
thJfringus Cereosforel'la hislohichoidcs, whrich is in part responsible
for " lofuing " iriwheat, a;d has during the l+st e_i8h1 years main-
tained Jsuivey of the diseases present in the Rothamsted and
Woburn plots.

Wenr Drsr.lsn oF PorAroES

The introduction by Miss Gly'nne (f925) of the " treen-wart "
method of inlection wis an important contribution to the study of
this disease. since bv it suscepiibility or immunity could be deter-
mined within as mahy weeks-as had hitherto required years. It is
now in ofrcial use as i routine method and continues to give satis-
Iactorv results. It is, however, so sensitive a test that many varieties
which"rvere acceDled as immune in the field were shown by it to be

temDorarilv susieotible. and the question has arisen whether
the iaboraiory or ihe fi"ld test should be accepted as the criterion
ol immunitv,'on which offcial recognition should be based. On the
one hand the Ministry of Agriculture are reluctant to accept- as

immune varieties whlch are in the laboratory demonstrably
susceptible for a time, lest this susceptibility should lose its
temporary character under some conditions o{ $owth or environ-
ment; aird on tbe other it seems uffeasonable to reiect many
promisilg new varieties on account of susceptibility to an exPosure
huch mdre severe than could reasonably be expected under fietd
conditions. A finat decision has not vet been reached on this matter.

By grafting immune and susceptible Plants together W. A.
Roach (102?) ihowed that the immunity is not due to a chemical
cornporrt d wi\ich could traverse the ptant and be conveyed from
the immune into the susceplible grafts. (Scc Annual Report 1936,
p. 85.) Miss Martin (1929)'using Ihe ''grein-wart " method demon-
itrated the susceplibility to wart disease of numerous spe-cres ol
Solanaceae other 

-than tie potato plant, thouth infection did not

Gllm.. Uarv D.- ltr.id.oe of Trr.-all oD wLat ed Berlcv oa ErFri@ot l Plot"r
Woblrh." Alna]s ol ADpLjed Biolosv, 193r, XXII. DD.225',36-"-ei;;. ti;;b.--att*- niJE.iri.t i*.ai it rulai o! what " rre' Drir' rlv@los'
S&- 19!6. XX. DD. lr0.U2.-* c,i."ii" -ri',ii-o 

-;lnierion Ererincuts 'ith 
w.rt Di*a or PotatG. srrtvrn.'

.adk;it; tscbilbl P.r.." A!trale ol ApDU.d Biolosv, 1016, xII PP. 3{_60
Grlme- ilre D.-'Tte Viabilitv ol tt Wialer Spotu,Ai@ ot SrBtttnrt arodoad'

lschilb,l P.ic." inDals of Appued Biolosv, 1916. XIII' pp. 19_55.- r:rr;n. rl.rv D I Tha D.wloD@nt ol St t Ll'tttar ,,ldrorst (r. lD., r'erc', d
l@ui; viii.ries:" Amals of Applied_ Biolo€y, 1916, XIII, Pp. 36E_369 F b I pht.. 

-RM.h W- A - Imunirv of Potato Vari.li6 frco Atlaf, bv tre w{r ui.& ru!g!3'
St*hlrdir .d<lintka th. Fulsu! q6iog Wrrt Di*4 of Pot.tc." Am.l! ot Applied

"t'€g:"'";r llfJ.l',i'l:] uarv o.-- rm roncitv or c.rrai. surphu co.pouds ro
S;ib;-.d&i"rn -,trle FuDsG eBios wdt Di9a of Pot.rc." Anaal3 or ApPu.d

'"'ff*':::k*Yi'L.lX%111".", r*,. 
"r 

r"-r*,.n.^.tobet. i tsrnibl p.r.. ' Ar'rs
ol Arrplt.d bioloSy. lOl9, XVI, pP, 4r3.129, eilb 2 Pl.tes.
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9!9q from contaminated soil. In spite of much inyestigation nofield method was discovered for treitiag th. 
".ll 

;; ;; i; iJi ;U
sporangia oI the org-anism. Treatment wiih 

"utpt 
or p.ov.a ei..iivu

on some .occ$;ions but not always. It would s6em ti,.t it is noi in"supnur ltsett whlch is active, but some derivative {rom ir 2nd
experiments by Miss Glynne and W. A. Roach (1928) 

"resu.iJlfat f.lrio-sdpnudc acid has a slxcial toxic action' ov? an-d"Jo"I
r.n1j gue 

"t-o 
the hydrogen ion concentration, which in itself has adelmtte ellect in suppressing lhe disease when sufficientlv hieh

-t-or the last few years Illiss Gllmne has been actine.s." 8m"i"tconsultant examining alt doubtful cases of susieDtibilitv in
colraboratron rtr'rth the testing station at Ormskirk and-Edinbiugh.

B. BAcrERroLocy
In.I927 M1. R. -H. Stoughton began an extensive series oflnvesttgattons .rnto the ,.angular leaf spot type,, of the Black

Arm.drsease o, cotton, the funds for which wiie provided bv the
Empire Marketing Board. One of the obiects 

"f itis 
".""i# *."

to see how far the sturry-of a tropical diseaie ca, b" ";.i.ll-;;;Aon 
-rn 

a laDo_ratory tD -England; artd the findings were c-omnared
wrth lhose obtained in the Sudan. In the result it aooears ciearl,that certain tJ.pes of investigation can be 

"d"q;"i[l'y ;j ;;a
econorrucally- carried out in this country, and'theri are manv
rncrdental advantages in such co_oFrration between the tropicdl
and British workersl

Il our glasshouses cotton grew 
-well, developing ripe bolls withgood lint and healthy seed. T[e infection experimeltJ*..u -"i.,i.,carned out rn specially designed chambers,-in rvhich the air anh

sotl temperatures and the air moistu_re and lighl exposure could becontrolled and varied at will within cenain imits.' Ttre;;."1t. ;i
the six years' work on the influence of environ*""i"f 

"r"aiii""" #the disease rnay b€-_summarised as follo*". p.i-*vlriri-ti" oiti.cotyledons is_usually due to the bacteria (9. *rt;r;;;;;\;;i;i
on the outstde ol the seed and in the fuzz, thorouRh d.isinfectionof the exterior of the seed resutring in 6""lia;-;;-.di;;.. "$ii
temperature affects the amount of -primary iniection, i*cl is
reduc€d _wh_en the temperature is conitant above m. i.. b"t;;i
Intubrted wholly at alo., but is of importance onlv durins the first
two or threedays after sowing. A regular diumal v-ariatioiproduced
lne same ellect oD rDfection as a conslant temperature near to the
mean of the Iluctuations. Soil temperatue hasiitue efie;i;;;;";;-
darJr infection resulting from spray inoculation .-i th"-pild; ;;

or Badat .. ra&{.ear.." B- F. S.

ot Bad.ritn rCt@aar." E. F. S-

i! r CoDlroU.d E!vironD6t..,

HuDidiry oa Iat6.dd.t' A!Dr, of

i[o^tJiiE 
tlc ed vryils c6dr6@ o, rDr.cd6.,'
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tbe effect oI air temperature is marked, maximrrn 
- 
infectiou

occurring at a constant iemlxrature of 35138" C., with decreasing

incidencE at progressively 
- lower temPerature. High -humidity

favours infection,-but hu;idity is of importance only durirg the
first two davs a{ter inoculation-

Mr. Stoighton also comPleted an imPortant- 9!u{y o-n th9
morohologv ind cvtoloev o1-8. nahtaccarum in which he sbowed

thai this Sacteriu;r haJipparently a sexual stage, though such a
comDlexitv is not supposea-to occur in bacteria: and that it may
diss6ciate"suddenlv Gio new strains which may or may not Persist'

C. VrRUS DISEASE

The Imoerial Asricultural Conference of 1927 recommended
that " firndi should-be provided for the more extended study of
the fundamental nature 6f virus diseases ir plants," aud tbe Empire
Marketine Board provided means for a considerable develoPment
of the virirs investigations already being carried out at Rothamsted
bv Dr. Henderson 

"Smith. 
Thre6 scientific posts were created, Dr'

I;htr CaIdweU beins aDDointed in 1929 as Virus Physiotogist,
"Dr. Frances Shefreld-as Virus Cytologist and Miss Marion Hamilton
Inow Mrs. M. A. Watson) as Viius Entomologist. A glass-house for
ieneral ourooses had alreadv been built in 1927, and a second

insect-or:ootia set of chambeis was provided in 1929 for the vims
investi'sations. These were desi8ned to elucidate ii Possible the
ultimaie nature oI viruses in general and were Dot concerned wlth
rrarticular diseases of particular crops, for the study of which
iovision was made i; different st,tions scattered in suitable
iocalities throughout the country.

Dr. Henderson Smith had already published (1928) an account

of a mosaic disease of tomatoes, the so-called aucuba disease-,

caused bv a filterable virus closely allied to tobacco mosaic and'

characterised bv the brilliarce of its sYmptoms and the hiSh resis-

tance of the virus to heat, ageing and chemical reagents. He.lailed
to obtain any growth in cell-free media. He had also studied (1928)

the transmiision oI potato mosaic (not then sub-divided into
distinct d.iseases) to t6mato and other hosts; and had begun an
inveitieation (titer carried further by Dr. Shefield) into the
intrace"tlular iiclusions which are characteristic of many virus
ai"""""" mtn in man and animals, and are excE)tionally w-ell

exhibited in Solamtm mdiflorum when infected with aucuba
mosaic (1930). There is a persistent belie{ that vinrses are an

iavisible ltaee in the life-history of visible bacteria, and some suppo-rt

I t" U" fori"a irr the fact that in certain virus diseases specilic
Lacteria are regularly found to be Present. Henderson Smith,
t ow""e., sf,o*ud' (1933) that in tomatoes gro$'n fr-om sterilisedseed
under aseotic corid.itioirs and inoculated witb {iltered virus juice
free from'bacteria the disease developed normally without the

^DDearance 
of bacteria, which should have appeared if they were a

"t'Jn" 
irr' tt" virus muliiplication. Miss Jarrett (1930) inYestigated

irr.".t.eak which occurs'in commercial tbmato houses, and showed

it.f it ir not usually due to a mixture of ordinary mosaic with
potato mosaic, as had been supposed, but is aa iadependent virus
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disease resembling tobacco mosaic. She obtained no transmission
with Thrils tabad.

In collaboration with D. Mac Clement , Henderson Smith used the
gradocol collodion membraDes introduced bv Dr. Elford to measure
the size of certain of the plant viruses. ihey showed that they
differed in size, as do fhe arrimal viruses, and irrived at estimates
oJ^the actual size of tbe particles as they occur in inlective juice
0e32).

Caldwell, in his first papers (1930, 1931) proved that aucuba
mosaic does not travel through the plant in the water stream, as
was_generally assumed, and th;t it do-es not normally gain entrance
to the water stream, and, if artificially introduced'irito it, cannot
Ieave it. and produce inlection. Movement occu.rred only through
living tissue, and the virus cannot pass across a complitely deid
area. In certain hosts the vims produced only a locai reaciion at
ttre site of inoculation, in others i1 mieht travil throueh the Dlant
but prodtce s'-mptoms only sporar Llly. E";;;'i";;t;l;;
distribution was not uni{orm, the conceirhation beire hieher in
the cholorotic areas, The carbohvdrate and. drv matier iontert
o{.diseased_ plants is higher than i-i normal pilri, ;d ;*pi."ii;;
is increased, but the nitroger content was noi materially afficted.

Caldwell showed that the virus was particulate. and produced
some evidence that it was either itself Drbtein or bound td orotein.
but he was able to show that the claimitt"t U.a U.." *.a"'"i ilri
time to have obtained it in crystalline form were unwarranted. He
demonstrated the occurrence of more than one strain of aucuba
mosaic, and that the presence of the one produced immunitv to the
other. He showed that this immunity was in some degree specific
against allied strains, but inactive against virus not related io the
immunising strain. In a study of the local lesions technioue and
the effect o{ adding chemicil substances to infective iirice he
suggested a method by which it was lnssible to distinguish 

-between

the eflect on the virus itself and thai on the leaves us"ed to test tbe
rriltures.

Birkeland prepared sera against a number oI different viruses
grol{ln..T hosts serologically unrelated, and tested tbem by the
precipitin method. The reactions gave additiooal evidence that
virus is in_itself antigenic ; and showed also that cucumber mosaic,
tr)bacco ring-spot and tobacco mosair- are serologicallv distinct-
'*hile aucuba mosaic, tobacco mosaic and probablf torriato strea.k
are serologically indistinguisbable.

.F. C.-Bawden joined rhe stalf in 1936, replacing Caldwell,
and in collaboration wil h N. \v. Pirie of the Bioche'mical"I-aboratorv
Cambridge, began a series oI investigations, which has eiven and is
still giving imponant results. They (l9g?) isolated from-solanaceous
plants infected rdth three strains oi tobacco mosaic vlrus 

""cleo_proteins witb characteristic optical properties. These are inlective
at a dilution of l/l0ro and give spetifii precipitates with antisera
at a .dilution of 17107. Solutions-of the- puriiied proteins, iI the
protein content is greater than 2 per cent., ieoarate into two lavers
of which the lower is the more 

-concentrated 
and is birefrinient-

while the upper shows anisotropy of flow. When centrifugef ai
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hieh sDeeds these solutions deposit the protein in the form of a
iii::dil; i;i'. -N" ;;;v-"' preparati6n has bee.n fo'".nd .which
ettacks"these prbteins at an appreciable rate, but the actlvrry can
t* affected bv a number o{ chemical agents, and the condrtrons

trna"r which tire nucleo-protein complex breaks down were stu(ueq'

ir is suesested that il purified proteins the constltuent panlcles

"." ioa-ifiaoed. and are built up by the tinear aggre,gatron or. smatter

r-it.. ff,"i" is evidence that in the Plant part at least ol tne vlms

is not so aggregated.-" --i;-it^i"nricleo-Droteins 
were isolated from cucumber 

- Plants
t"f;;;;th a;ri-u"i ,rit*"t 3 and 4' These viruses. have a

r,l'.i.J"l'otti".1-rt"m that of tobacco mosaic and dif{er more

#i"riIi"* tt 
" 

r.t1ei ihrtt do tecoet'ited strains o{ tobacco mosaic ;

;';;?ilil;;;;y pi'p-"',i"' i" 'i'^'"'n 
with the latter virus and

;;;;;;'ffi"; antiieirs. 'When 
PreciPitated with acid or ammonium

-dphate, the. protiins form needle-shaped paracrystats' as ooe's

tobacco-mosarc vrms.'"-D*;. Sil;ffi;ia ;;;il uP the investitation of the g:t'.'i:l b-t1
alreadv referred to. It had at one time been asserted that tnese- w€re

;I:'Jl't"';h;ffi;i ."ti i" t" amoeboid form ; but she showed that
;;:;-#;';;;;'11;i oi ceuular material, which, appearing. first

*-i""rr.t" i".Jtt masses circulating in the streaming-cytoPnsm'
;.i;S""d i; i;; e""niolrv the coirplete inclusions' The-process

ffiff;,; f;il;A ir,to"gh,i"t in the'livin-g hair-cells ot Sotawm

;iin;*, and a fitm Jas prepared which showed the successrve

ti.e'"r ii";.1h" first appeaianie o{ the moving particles shortly

"iiiiriJi"" i. the fiiril completed bodv, whiifmav -"YSItl'1Ilv
iiL"*'al"ii r",. r:ioter" ".ytt.i" 

(I93r). She attempted (19,341 !'
"^i. "i tt"t" conditions in healthy cells by treatment wrtn suD-

i,:,iil ffi;'";';";sJ"G .l't"pti'm' Moit of the reasents used

iif,"""a?ti-J.ii." oi ttre cyioptLmic stream similar to the.initial
:H;;-"i;;;;ilii"" *iit'"tlt real formation of tme inclusions

i"iii^ir"rl tirii t"rii Ji;;ivbd,t aci<t all the cvtological abnormalities

;i;d;H..i],Hffi' "ii* "*ta be imit;ted in the absence of

anv vlrus,''"ojt.i" studv of the dwelopment of the assimilatory tissue in
S.fi;;*; -.-ft" 

in""'t;gat"a by micropipeite iniection the suscep

,tiii, i,i.ili"pliiti .ii to "itut, 
a"d io'rnd tliLai individual cells

.-?"i r'..rttv in their reaction. She also demonstrated the r6le

Ifrii'it 
""riit 

i."d.t * pt"u in tt'u tpt"ta of virus by a,, examination

"i-itr" .io*.ttt zuard-cells. These cells never contam lnclusron-

;;di"r. 
-;"hi"h-;"?; in aII other cells, and this immunity was

iitiilrt"oio tt'.i. tack of plasmodesm connections''"'il';;i,,i" ;;; aii".!" t commonlv transmitted ftom Plant

- Jr.rifu**t".it, urt ttor" it is accompiished is dimcult to under-

i;.i:i. 'i;i.';;i;;. a rule, simple ex'ternal transference of infeciive

;;tJrii'; 
-ih; 

mouth parts- of the insect : there is- a specilic

i,iijirj".rrii' bei*een the'vector and its virus' Mrs Watson (rla

fifilii;il"tJ"li ,; rt. tt"au of this problem' Arter developing

Iil h;;i;;-li.ining insects apart fiom the IMFS ptant (r93o)'

.-t "-a"l"t-."a 
(1935) tie volume of liquid taken uP by-the l€edrng

^"ii*.-.nJin" ".it"-e 
returned in the siliva as well as the relations

;il;-#ilil;;; a.iificiat teeaing and under natural conditions'
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She. used- di{ferent methods of estimatio!, includiag imbibition ofradio-active solutions, of which very small ;.;G &"-;;;;;;'
and .by the various methods obtained results *hi.h ;";;;-n;ll;
consistent ; and she brought forward 

""ia"n." ttai Ge 
-;;;it,;;i

or !'rrus. traDslerred correspond to the amounts of liquid. fhis workwas lo.uowed !p by an extensive quantitative stuay. statisticallv
conrroUed, ol the Iactors affecting the amouat of infeition obtainei
9), aptus tran_smrssion. Tfuoughout the work she used a vinu
Hrosc))arftus III, which she hrd isolated from an outbreak o{
disease in ,a crop ol Hyoscyamus grown to. .o*-"rai"f ourioJ.- a-
ntrmber ol striking results appeared from this investjsaiion. e.e-that a ma;omum percentage inlection was obtained turins thtwttrter months and a minimum during summer, and that tbe" per_

'$ouig"ffo* " 
t"o.*o .ul ro@to." Ar.r3 or

ritt . Ucaic Di*ale o, Tob.ro.', A!.als oI Appli.at
oI Potato Mosic to To@to.'. Aqnab of Appti.d

in Mwic ot Sdanth NdiJldyn', Ann Ls

GroE." A!!a& or ApDlicd Biorogy,
Soii!, J. Hetr&reo-., Filrtarim oI plalt ViM.,, Nature, July 2s,

a Viru. Di*rs of To@to.s.'. AlEls ol Appti.d Aiob8y,

Tm@issioa of ViHE

Itoeic ot ToEato_,,

f irus ol Y.ltor U6aic ot T@ato. "

" AaDals of Appli.d Biotogy

'iq.:r';itrtrLtr*.Ti+T":LUYiiXtfl 
r.e

*.i"l"if,er*ffi tme.fl iiSrHi*?L1pt

the Tr.nslftarioo ot \riG.,, ADals 6t

Work," Anlal3 or Appli.d
te.&3 ol Hto*r.r$ NiEr.', rinlEl, ot

oo tI._ A iti.ial FediDg ot Mrre, pari...
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centase infeclion (which increases with increased {eeding time on

tn" hitftfry plant) 'decreases rapidly with bcreasing limes on the
hfected pl'ant from two minutes to one hour.- ln tSlZ-tSSf ms. Watson investigated an outbreak of disease in
commercial grown Hgoscyamus. from which she isolated three

lri*"r, t*o if tt"- i"*l In a crop o{ this ki'nd, which is limited
and vaiuable enough to warrant the exPense, it-seemed that controt
hv snravine miehibe Dracticable: and it was fould that the aPhls

frfes'tation"and conseiluent infection were reduced tlerebya The

ereatest e{fect was obtlined with weekly sprayings. The influence
in vield was less evident. but as a result of weekly sPraying irt tbe
firsi year a 30 per cent. increase was obtained in the third croP

taken in May of the second Year.

As the work of the other DeParlmeots has been recently
described in full it is not necessary to do more than mention some

of the chief lines of work being done in each.

SOIL CULTIVATION AND MANAGEIMNT
These investigations are in charge o{ tbe Soil Physics Dep^art-

-"r,t, ttt exlenied account was given itr the Report for- 1936'

Evidence has been accumulated that the PurPose oI cultrvatlon
is to keep down weeds, and operations additional to what rs requred
ioi it ir i,'',"u prot 

" 
inef{ectivi or even detrimenta! The importance

oioi"-o"ti"* i eooa seed bed is recognized though some of the rather

sttikili g di f"fe.inces in appearance of crop resu ll ing.from. dl I lerent

methods of preparation do not lead to corresponding dlllerences

in final vield." 'i";i 
i*i"t"r".--tfhe water relationships of soils have been much

slrrrlied as beirq among the mosl important {actors in soil'lertl[ty'
wrter easilv m6ves downwards in the soil under the {orce ol tra\1ty
uri'i"-"irrdr ait".tions its movement is both slow and smaU i.n

amount. Evaporar ion seems 10 occur ?" wlz; plant roots Srof r

to the water. tLe water does not move to the roots' 'l he rnvestlSatlon

"i 
inlr "rtiLi 

*",rtd be Sreatly facitirated if a trustwortlry mel hod

*"i" t ro*it tot tt 
" 

direct"meas-urement oI water in the soil and some

orogress has been rnade in this direction.* -Tw"rit"*ri ii toils.-Soil surveyors regard the colour of the soil
as one oI the propenies helplul in classi{ication An rmproved

;thod ;f i".otifi"L colour ddvised by Dr. scho{ield was lound to
be so valuable thai an important {irm of instntment makers has

icquirea tft" patent and t'aken over his assistant Ior the purpose

of further developing it."- -;;l;i;;;;.-li.ihod. 
"." 

being devised for studving i,, detail
the structure oI the soil.

STATISTICAL DEPARTMENT
Durine the t..ii"* v"ttt the scope and work o{ the Statistical

Deoartm&rt have chan{ed considerably' The staff h-ad at trst to
detielop methods: now lhese methods axe used lor the solullon o,

i.,ifi"ilt ,i".""i"a bv other departments. At the present time there

lre three 
-main 

lines of work :-'- (l) Th;6d;vement of designs for {ield experiments whereby

thes'e'may become more useful than at present'
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These new methods have ,]il,.u "",y poputar and are now
adopted all over the British Empire and in many other counlries
of the world. The principle of randomisation introduced by Dr.
Fisher, and his subsequent developments of factorial design and of
" confounding," have been carried further by Mr. Yates- He has
also worked out quasi-factorial and other desigrs which are being
widely adopted in plant breeding and other work which necessitatei
the tesling oI a large number of variel ies.

(2) Sampling problems such as crop estimation, forecasting, etc.
Methods are being vrorked out experimenlally for wheat and a
beginning has been made wilh methods for polaloes and sugar beet.

(3) Methods of analysis have been designed to deal with data
collected in various surveys; among these are the results of the
Rotha.msted Barley Conierences; the enquiry of the Potato
Marketing Board on the blackening of polatoes when boiled;
and others.

The work of this Department is widely krown and attracts
much attention from overseas countries. A constant stream of
research workers come here for study: last year's group included
students from Australia, Chha, India, Kenya and Iceland. Mr.
Yates had a very successful lecture tour in tha United States where
his work has been attracting considerable attention because oI its
importance in agricultural planning and development.

MICROBIOLOGY DEPARTMENT
The investigations on biological purification o[ effuents from

sugar beet and milk factories carried out during the past I I years
under the aegis of the Department of Scienlific and Indu;trial
Research will be completed dudng the present year (1938). The
work has been done jointly by the Fermentaiion and General
Microbiology Departments and it has proved oI great value to the
general work oI both Departments.

The bacterial flora of some of the Rothamsted plots is shown
to be aflected uot only by the manuring but also apparently by the
crops._ The protozoan fiuna in the soits coilected'by rhe" B;itish
East Greenland Expedition 1935-36 has also been studied.

ENTOMOLOGY

__ - 
The work on insect population and insect activity has continued ;light trap observations v/ent on till February 1937, and were then

stopped so a,s to allow the large numbers of reiults to be worked out.
The number of insects caught during the nisht was fairlv closelv
related to the minimum temperature ; a rise- ot 4 or 5 d.grees F.
over the, minimum temperature approximately doubled tlie catch
independent of the time of the year or the qiecies of insect. The
maximum temperature, however, was much lelss important.

Work on certain qxcial insecls has been conlinued, notablv
midges, cabbage aphids and white fiies. Much attention has been
devoted to insect migralion and il has been shown that some o[ the
insec[s at any rate tended to migrale simultaneouslv in Eurooe and
in Nonh America. This work on migratioo will now be put 6n to a
much souader basis as a grant has been given from the f,everhulme
Trustees for the appointment of additional staff.
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Increasing attention has been devoted to soil insects and the

D*;H;ti''*rd';;;;;bly orient its work more and more.iL thi.s

fiftil;"i;; it" i,"*t rt* years' Sterilisation o{ tbe soil. kitls all

tllit 'ilri ,"lrr"nisation soon begins and 
. 
the ryPy-"li1i,,T",I

;":';";h;"; ,. four times as Sreat as in the untreated sorl: rt

.'J;'"" it rtrit "t +sb mitlions per-acre in one experimental plot'
^ "-il-.";?i,t""tion has beejr paid to the control of wire worms by

ir*tiil"ii"? iJi.tppi,s'--ihi" *otk is done in association with

i*i+*rsff r's;i*lv.:'ry::*#tiiil:HrJfl "'[;'.::l'Y;
of 'British Chemical Manufacturers'"' "r"il"tit" .t"aies on leather jackets are made in association with

,rr"^dofi C."* Research Station at St' Ives'

INSECTICIDES
Considerable develoPments have occurred during 193G1937

:*;iH"ilHI;Bi;:;tr,T"ffi [,:$'ifi3,'!qfl f, ;?,'ii+Ht
;iiiIoiliiffi; i;i the examination ot Brilisu Empire Prodncts :

T)eni< and other vegetabte ,na.iii"idtt can now.be investigated

ill'r'i'"frJa""i.iii -f, *o'" extensivelv than in the past'
"'"t#i;;ii;tious on pv'rethrum 

-have 
now reached a state

*r,"^ti s;Ltii"ts."r;i"ni airh a iull report become possible'

INVESTIGATIONS ON HONEY PRODUCTION

These Iall into three SrouPS :

(ij proUt"-, ot honey production under healthy conditions;

i2) Bee diseases ;

i;i il;;;i;;f i,onev, studied with a view to devising methods
' ' oI detecting adulrerationt. 

on these subiects but attention

*ffi,'it*" 'ff'*i f'",'#o*"Ii;h"iltii=,t t'tJ.-i' I*s work bv

iiil-ii""* -pi"a*ers who contiibuted considerably. towards its

:;#" l,. iplt"li tu" circumstance that most o[ them are onty

ini small waY of bushess'
THE FARM

As far as possible any records likely to br'J Practical interest

ffi ftt'r$i5qf,1f'5#.';;+;"'ffi e.ffi
oaraffin as sources ol Power, a

i"rl"if,irrirf-tA*ot.ges aisociated with each' This w-ork.wa-s done at

Iillir*i.." ii tue"Royal Agriculturat SocietY and Paid for out of

iil ffi;ffi.f,e;t tt'ei'r ; it"is now completed and the final rePort

is being drawn uP'
ExDeriments axe atso Delng commenced on the ploughlng uP

"r #iii.ii.-*iin1 view of stiaving some of the- Problems.rajsed

f,*"i.?iii'rrt"glirg ,p ptogttmire 6f lgu but left unsolved since'
'*"d ih; '.;;;r..."ial'firm- the method of rearing calves has been

."d:'d;y ;;;-h "ht"ptt 
on" which iI satisfactory should prove

ol some value.
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INSECT PESTS AT ROTHAIISTED AND WOBI'RN, T937

GrNraqr
A. C. EveNs

*"t:,",lll'Tll".lf,ff i#H*.Sufrominsectpeststhisyear.
wheat Mud-beefle *".. o'ot ..potlh."at 

by wheai Bulbfly" ancl

Wm:er

^ The Wbeat Blossom Midges (Silodiplosis rose.llana Gd,hin and

!ffi:** tritici Kirby) *" il*;;;il;;;;;l; ilI;#t
Number oI Iirvae per?6oo ears

C^.t/itic;- ?08 2,658S.rnoscLlnra,. .. Z,SAS 3;46;
_ Mr. A. G. Robertson has carried out a partial suwey of thedeDsity of infection by the L.elworm (Hderoderc schaehtiil onBroadbalk. This survey is discussed belori,. -'- 'e'eta"t I
KAIJ

Flea beetles (Phv obcla snn.) severely damaged the seedlingso.n rosters as thbsd were 
"ni6l,i io sr# ;;"iil1;i-'It#r

9:yg-lh: pl.""i.rinc q,y -p..i.d. rf;;;;;'il iiiiii nli rXia\ras not damaged noticeably ; seed was io_, ; I*;;;' ;"germinated when the adutt 6;rles *"* a"*"".'Uf ii;;;;".. "
BBINs

A severe attack bv the Black Rean Aphis (Aphis rumh* L)caused no obvious di.mage to this crop,'the *.in vi"rJ'oi iii"experimental ptors being i,""t tigh"i't-fi;nH#;'til"';.":"dil't
tfuee yeaxs.

WOBURN

, No seriols pests \sere noticed. The da.mage to kale bv fleabeetles was less than usual. The carrot" *"r. *i-"if""t' 
tb;r;;

fly. (Psita rosae F.) although b"d ;td"k" h;;;'il;;&Hi ff,i"neighbourhood.

Euworur Sunwy
A partial suwey of the density of ilrfection on Broadbalk wascarried out by m.:A. G. Robertso,n i, e"g"si. 1lr"-;;;i;AJ;eelworm cysti is nh deuse enough to ..,i" ar-"".'ii io*c';'i.,;

since eelworm can multiply ,"piJv, ,tt*Io"i,*-i';I'*1r1",,"" "Ij
paid. to certain plots in ihi ."i,t,"'6r tt 

" tiia."fri; #riiiili,#considered by Mr. W. R. S. Ladeu to betr.gi; til";;i_;#;."irffia n_umber of plots, 8 samples, each oI rbo ".-" 
-^i'"^ri' j;::,ji

excluded), were examined. 
- 
Thi .e.urts are siie;-ilel;w*" 

\5''""
_. -\o. oJ rysts per BOO E rrtr. oJ soit in fa ou Scttiott IIPlot No. I 2 gl6 Ot Zt-ar scyst". I er Ir ir ;l ;t,;t ;l'3liili3li3l'll'3ll3l,;l'Biig
-- At- p_resent plot lt has mucb tbe highest population, piois
l? lnd t? being next in.order oI deDsity ; 

'the prb*, 
"" 

Liir,Lr'rti"or- rnese nave an lrregrrar but lower density. -samples ;;; ;i;;taken from each of tf,e fauow sections oiiiJt""il'j"i. if l""ai.slThc results-are given below, op.or"a ".'r*"L.iiffid ";80O grms. of soils.
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Fallow Sectioar ..
II ..

III
IV

0
I
0
2
0

Considerable variation in cyst number is shown along the length
of the {ield but the central Pl6ts U and l3 are consistently hiSher

than the outer plots 5 and 19. There is no correlation between
the density of inf;ction and the yield either of grain or straw.

FUNGUS AND OTHER DISEASES AT ROTIIAMSTED AND
WoBIIRN, 1937

M.mY D. GrYNr{E
Wrrret

Ccrcosbordla hcrbotrichoidts Fron. Iirst recorded in this country
at nothainsted in i935, caused lodging at Rothamsted and in a

number of other localities in 1937. On parts of Broadbalk and on

Pastures field where tbe wheat was very badly laid the disease

was found in 80 to 95 per cent. of the culms. It was most abundant
and todshe most sev-ere in plots wbich had received nitrogenous

-"r*.t" ria in the most reiently fallowed sections of the Plots ;

mineral manures appeared to have comParatively little effect'
\[theat erown unde; 

-different 
rotational and cultural conditions

on othe; fields at Rothamsted shorved much Eriation in disease
;.i.I"r,"": Pennells Piece, adiacent to Broadbalk, was almost free

iii Ctrr WAo and had a-very upright and good crop' These

differences iuggest possibilities for control, which are under investi-
ea'tion. The Ii"t"t i *r. slight on wheat growr on lighter soil at

ivobr.n. tU" firngus was {ound sporing on stubble in the autumn
on Broadbalk and Pastures fields.- Wttlt" Straw Disease Gibel'lhta cereqlis Pass. seems likely to be

of mori academic than Practical interest. It has been recorded in
iialv since 1886 but do6s not seem to have been noted elsewhere

titt it was touna at Rothamsted in 1935 on the alternate wheat and
i"llo* 

"xe.im."t 
on Hoos {ield. It could not be found in the

foltowine'vear when the adiacent plot was under wheat. In 1937,

a few d.iieised. olants rvere {ound in about the same Part of the same

otot .t lt U"d o'..*ted in 1935. We have no evidence regardilg the
urce of infection. The disease causes considerable darnage to

ind.ividual Dlants but has hitherto spread so little that it is not at
oresent resarded as of appreciable practical importance'
' Woi"dnci4 prominis- (McAlp.) Sacc' and D. Sacc', regarded

abroad as a weik secondi.ry parasite, was found in the auturnn
f-itio" oo stubbte on Broadbalk. There have been two previous

{ield re"cords oI it in this country, in Hants'- 
tltitd"* lEmsibfu uamhtis DC.\, was sli8ht at Rothamsted'
Eteot rcb;ic;bs iurtwea (Fr.) Tul.) : one or two specimens

*ere f6und on Broadba[ and Pastures fields respectively'
Take-all lObhiobolus gra*inis Sacc.) was slight to moderate on

winter wheat it Rothamsted and Wobum, being distinctly more

2
l3
4
2
o

I6
t8
16
t4
0

l8

28
42
l8
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frequent where wheat was grown after wheat as on Broadbalk or
after barley as in the three course cultivation experiment on Long
Hoos or after fallow in the alternate wheat and fallow experiment
on Hoos field. The disease reappeared on StackSrard field, Woburn
in the classic experiment having been absent in 1936 after two years
fallow. Its distribution in relation to previous manudal treatment
though less in amount was very similar to that observed in the years
l93l-33. Spring wheat at Rothamsted showed moderate attack
on Great Knott field and on the Exhaustion experiments on Hoos
field.

Loose Smut (Ustilago Tritici (Pers.) Rostr.) was slight to
moderate at Rothamsted and Wobum, there being rather more than
usual. In the wheat observ-ation experiment at Wobum it was more
freqlent on Yeoman than on Square Heads Master.

Yellow Rust (P*ccitia ghtmal$rn (Schm.) Erikss. and Henn.)
varied from slight to moderate.

Brown Rust (Prccinia hilicha Erikss.\ varied from slight to
plentifirl on wirter wheat and was ptentiful on spring wheat.

IraI Spot (Seltoria Titici Desm.) was stight at Rothamsted
in mid-January.
BARLEY

Mildew (Erysifhe gramhis DC.'1 was slight.
_ Ergot,(Claoicaps llttr$rea (Fr.) Tul.) was found on Stackyard
field, Woburn.

Take-all (Olhiobol*s gramitis Sacr.l was corrmorl on Hoos
continuous experiment and Fosters com-rnercial crop, both on land
which had grown barley the previous two years. It was absent or
very slight on barley grown in rotation experiments except on
Agdell where the cropping had been : beans or falon, lg34; ;heat
1935; tumips 1936; barley 1937. The crop was very poor and the
disease plentiful on plots Iallowed in 1934, but less severe ou those
which had grown beans, and had received mineral manure alone or
nitrogen, while the plot which had grown beans in lg34 but had no
manure weu rather badly attacked. The exhausted state oI the
land is likely to be the chief factor favouring Ta.ke-all. The disea'se
was, in general, stight at Wobum, but was moderate ou Stackyard
classic experiment where barley had been grown the preyious -year

after two years Iallow.

- - Brov,'n Rust (Pac+ittia aromala R:ostr-) was moderate to plenti-
ful at Rothamsted.

Leaf Stripe (Hdmidhosforium gramiuum Rabenh.) was slight
to moderate on several crops at Rothamsted and Woburn, but was
apparently absent from others.

Leaf Blotch (R\mchosfiorium Secales (Old,-\ Davis) occurred
occasionally at Rothamsted and Woburn.
RYE

Brown Rust (P*ccbtia secalina Grove\ ) -
Leaf Blotch ' (Rhryhosloriurn Scca.l;s 1Oua.1 O.ri") lbth

diseases were slight at Rothamsted.
GRASSEs

Ergot (Claoiceps fLr[ulea (Fr.) Tul.) was unusually abundant
in 1937 and occurred on the grass plots and on vari,ous grasses
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erowins htween fields, notably between Great Klott and Fosters

il;t?;;'il;;-a'iott"tt" *a ot Alal'c*rtts agrcslrs growing

i.i *".a 
".on* "ugar 

beet, mangolds andkale on Long Hoos and

Fosters fields. it was found in late summer and autunn plentl-

iii" ", Drrrrl;t *r&ilo, not,ut l'attalus and Alalcauus.agr*tis'
fairiv comm6nlv-on Loliwn ?ercn'te a\d Agtory"tt /e?l'ls.,a\q
.'""J.in""tlv oi Atfunatherim aoenoce "t' ErSot was srmllarly

;i"frih;i-# *,ii g;';;'i; tsa2 but had not bein observed in the

intewening years.^*L;;f,.'ii;t;hi"e tvbhita (Fr.) Tul ) occurred on '{g/os"s 
on the

era-si oloti. is usuai being most plentiful on the more acro Plors
ivhereilso l4groslt's was most freqrtent'
CLo'rcR"*i:)'ntoto-" Trifoliorum de Bary was rather common on the

six course r'otation, Long Hoos in the autuml'
'^ ;;'is;;;:i;;;iriiotiorium Etikss ) caused bad,patches on the

.;" ln"t.e rotation eiperiment, Lng Hoos, iB the spnng ana

J"rious auturrur. By }iay the clover was, in general, growmg well

fliii[Itli"E '.rrl't"iiiv in" a'".se were filled bv chickweed'

Bnoao Brex"*ff".""i;il swt (Botlvtis spp ) causing two tlPes o{ lesion' and

R*f ii;;;;'-F;i;(Peis.) dl'Birv) was.slight earlv in the season

ina oioa"i"t" by Augi:st on Great Knott field'

PorATo'""0ft. Iraf Drop Streak ({irst vear sFnPtoms of infection wit'h

"ir.rl"vJ*I?iriri 
I"i,-on ti iotL*"i"a i"'a wou"m on varietv

Allv.*"iof 
Rott was rather common in July on Maiestic from Scotch

seed at Woburn."'ti*" ffiJ'tc orticitott Sola"iBolrrd and Galz') was occasionally

found on Majestic at Wobum.

MANGOLD*i,{ni: 
A little Mosaic disease was found iu the autumn at

Rothamsted.
Sucen Brrr"" "fr;--r]'irct" ** a little Mosaic in the autulnn at Rotharnsted'

LurrN""'i^or;u* a marttm attacked about 5 Per cent' of the luPin

plants on I-ansome Iield, Wobum'
MALTING BARLEY

The fourth C,orrference on the gtowing of-.malting. barley was

hetd on November 24th, 1937 on the same Iines that proved -so

;;;*;i"i'i; ;il;lu.ee p'""io* vears' Samples were. sent in bv

;;;;;-ir;; dt the iniportant barlev growing districts' accom-

31"-#-x.., i''it "..i"ulturil 
details. Th"ese" samples were graded by

#:;;.i .J'ffiiiii.- J 
""t"ers, 

and were th-en disPlaved at ihe
f-";:I#.-i;-;;;r,ide the basis of a discussion of-the. tecbnical

;;;iil;;f ;;.fi s'o*i"e. rh" sradins distinsuished six classes'

fi;;;'ito* iii'iipi"'*ti-is pale ile bar"tevs' and grades. Iv to vI
ffiffi ;J;y..-'rhi paiE 

","g" 
between grades vas about three

shillings Per quarter.
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This year the value of tbe lowest srade was tbree-ouarters of
the hkhest, iastead of one ha.lf as in 

-tSB6 or le,qs thair one halfin 1936.

, .I"l$ w.ere low, but the cash returns per acre were probably
better than for many years,

, . The.sowing conditions were very poor and continued until
late sprhg; but good growiag cooditi-ons followed, and harvest
weather was good.

The samples reaching the malting standard were 2gl, divided
as follows :

Crad.
III IV
612
76
tl
60
62

lr 17
418

D;iict
Norlolk
Suffolk
Esser
Kent
Yorks and Lilcs
E.MidlaDdE,. ..
South
West

Total

Total Mca}
35 1.17
31 2.85
21 3.00
14 2.25
26 4.38rs 3.26
48 3.83
34 3.88

\r vI
104
4-
ll
g3
altr 27t

III
412
34

,1
l3
l3

39

38

12 231

So far as the samples sent in were representative of their districts-
there is a marked effect of locality in the grading results. The Kent
barleys were far above the averi.ge in quiality,"those from Suffolk
aDd -Essex were distinctly bettei than 

-averiee. 
those fiom F_ast

Id.idlands slightly better and those from Soutir'ana We-st sliphrlv
Flow tle average, while those from Norfotk, yorkshire" ani
Lmcolnshtre were below it.

,, The distributioa of the grades showed many more samples in
the tugher grades than in 1936.

.. 5.6 15.6

1936 Gaado A B C D E F
Perceatage ,. .. 2-5 2.9 7.6 tg.g 48.6 20-6

The estimates of yield for the various districts were :

Aoenge YieE, bt shels ?.1 dcrs

Percentage ..

By Dist i.ss
NorlolL
Sufolk
Ess€x
Kent ..
Yotks alrd Litrcs
E. Midlands .. ,.
West . .
South ..

lS37 Gfade I II III IV V \rI
22.9 30.7 19.9 6.2

By @adzs (All Dislicts\
Sfuing Soun A{tunn SosnI,II,III, .. 36 33IV .. 34 28 {2 samDleltV . . 3,1 t6 il sae;b)'vI .. t2

Meatr 1937 .. 34 33
,, 1936 .. 41 39

1937 Meao ..
1937 MiD. oI ARric.

1936 Min. oI ASric.

-. 2a
.. 41.- 34

.. 34
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The mean lelds of the samples were considerably higher thar
the Mhistry of Agricultue estimates. This was not due to optimistic
estimates by the senders of the samples, since this year there rflere

measured (threshed) yields which gave an average oI 36 bushels
per acre, or 2 bushels higher than the average of the estimated
yreld".

Kent, which produced the best samples also gave the highest
mean field, the West gave nearly as high a yield, while the
remailrder were very close to the average.

The autumn sown barleys yielded rather less than the spring
sovn. The best compadson was in Srades I to III, where the
autumn so&Tr barleys yielded 3 bushels per acre less than the
spring sown.

On the other ha:rd, the auturDn sowu sanples were of excellent
quality a-s the following figures show :

S?ai$s Sou,,
Grade

I, II, III
IV

VI

Total

Grade
I,II,III . .

IV

Total

NuEber
?0
66
43
l0

Per cert.
37.0
34.9
22.4
5.3

Per cent.
90.3
6.5

NuEber
2A

2
I

189 100.0

Practically all the autumn sovn samples fell iuto Srades I to III
and less than l0 per cent. into grades IV to VI, wbile of the spring
sowa samples only 37 per cent. fell into 6rades I to III and 63 per
cent. into grades IY to VI.

The distribution of varieties by districts was similar to that
observed in previous years.

So far as the sequence of croppiag was concerned there did not
appear to be any appreciable difference in the quality oI the barleys
following corn as compared with those following sugar beet or
maagolds. Ilowever, the yield o{ bar.tey following beet or mangolds
averaged 3 bushels an acre more than that of barley following
6rain crops.

Pfel)io s CroP

Aurage Yield in b$shels Per a.re

Beet or Kale o
Cor$ Mongolds TurniPs Seeds

No. Av. yield No. Av. yield No. Av. yield No. Av. yield
46342536637533
30 3r t9 34 lr37 637
21 33 937 427 331
330 241 33r 124

r00 14
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The main effect oJ time of sowing is shown between autumn
and spring sowings. Arr examination of the spring sowing dates
shows that very {ew of the earlier spring sowings fell into the lower
grades, Howwer, any eflect o{ time of sowing is rather masked by
the general late sowing in 1937, as shown by the comparison of
the sowing dates of 1936 and 1937.

I,II, III . .
IV

VI

Tinz of S?ti,ng Sowi"g
Feb. trIarch March March 29th- After

Ist-l4th l5th-28th April llth April llth
3616349
2 a 921 23
t-51423

Total 1937 . .

Pe! cent. 1937 ..
Per cent. 1936 ..

crade
I, II, III . .

IV

VI

614
3.2 7.5
1.9 .6

77 60
41,.2 32.0
18.9 5.7

30
r6.0
45.5

The use of manures followed the lines reported in previous
years.

Manui*g
No Artilicials

Manure only
757
833

3

Orga c Orgaaic +
Maoures Artifici,alg

19 l5
17 lr
109
62

Tota.l
Per cetrt. 1937
Per cetrt. 1936

l8
8

11

115

41

37
l7
t2

51

30

Of the 152 samples Ior which artificials were used, just one third
of them used the newer high ar:alysis compound fertilisers.

There seems to be little indication from these fi$res tlat the
use o{ no manure resulted in better quality- When artificials were
used some fonq of nitrogen was practically always included, evea
wheu artificials were applied after sheeping or ploughing in tops.
The average dressing of nitrogen in artilicial form was just under
20 lb. N per acre or slightly less than the equivalent of I cwt.
sulphate of ammonia.

In 1937, out of over 20O sarnples, otrly 23 cases of very slightly
lodged samples were retrnrted, as compared with 2l per cent.
seriously lodged ir 1936.

CHANGES IN STAFF

The Station has unfortunately lost a number o{ valuable
members of staff during the year (see page l0) and serious con-
sideration should be given to the avoidarce of too great a rate of
change. A certain movement though the Institution is desirable
but when chalges occur too frequently a serious loss of time
and money becomes inevitable.

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-1-69 pp 80

79

FARM REPORT, 1937
Weather

The outstanding v,/ea{her {eature o{ the year 1936-3? wa^s the
extremely wet winier and spring. The raiafitl {or the six months
NovemGr to Aprit amouated ro 21.867 inches compared with the
84 year average of 13.553, and for the three months Jarrlary to
March was ovei twice the normal. The total for the year amounted
to 35.859 ircbes compared with the 84 year average of 28.625
inches. The sunmer months on the wh6le were drier tban the
average. The sunshine {igures were far below the average and
eleven months of the twelve gave figures below the average,
although meal temperatures were slightly better thar average.

Weatlw ad. Crops
The weather condiiions very seriouslv affected the work of the

Iarm, for during t hi: first thred months 6f l9S? no la.nd work could
be done. Sowing oI spring corn did not conmence until the end
of March, and even then conditions were not real1y suitable. How-
ever, most oJ the corn 'was sown by mid-April. No harrowing or
rotlirg operations were done to wheat or barley as by the lime the
la.nd ias'{it lor these operations the crop was t5o {orurard. Towards
the end of April and Carly May there was a dry spell with strong
winds which- dried and hardened the surface soil and made it
dificult to get suitable seed beds for root crops. Only surface-
cultivations iould be given as deeper work brought large lumps of
sodden unweathered soil to the surface. Potatoes went in under
bad conditions. The late ploughing and the absence oI fiosts
during the winter made it diftcult to get ev€n a surf-ace- tilth--
Wheibouting took place the plough cut through lumps of cold and
wet soil and ihe seta thus had a poor start. However, subsequent
gro\trth was betler than was erpetted and no bligbt occurred. The
iuo,^". *"" mainly dry and ilthougb this waivery suitable for
hay and harvest wbrk,-the root crops trew very slowly. ,Wheat
croos rioened {airlv evenlv but barlev very uaevenlv ard much
had to'be cut beiore {hi whole {ieid w; properly ripe. The
favourable harvest conditions enabled many of the non-experinental
crops to be threshed in the field, and all non-experimental wheat
and oats were so treated. IIoosIield, Agdell a.rrd the Half Acre
wheat were also threshed without stackhg.

Clnssical, Erperimank
Broadbalk was ploughed only once for the 1937 croP as we

wished to avoid lhe posiible delay in sowirg that would occur if
the second ploughing'was delayed by adverse weather conditions.
The wbeat Brew well t hroughout the year and no apPa-rent dama-ge
was done b, ihe wheat bulb fly. Most of the plots were badly
laid before harvest, the only excepl.ions being the umarured and
raDecake Dlots. The crop on the blot receiving milerals only was
oull"d toih" eround bv vetchlings. The plots were alrnost free
6f poppies and those that grew in the paths or edges of the plots
*eie 

-clrt or hand-puJled, Broadbalk was lhe first crop to ripert
and although bird <lamage occurred before cutting a-nd in the
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stook the damage was far less than in the past lew years. The
field took longer than usual to harvest owing to the laid condition
of most of the plots.

The wheat plaat in the I{oosfield Ilalf Acre was thin ard the
ears were very sma.1l, but agair there was no attack by bulb fly.
Although this area was so\r.n with the same variety as Broadbalk
at the sarne time the wheat was very slow in ripening and was one
of the last pieces of com to be cut,

Hoosfield barley plots were sowrl very late and oaly a thin
plart came through. Growth during the summer was very slow
and the crop appeared very stunted. At harvest time the field
presented a sorqr picture for many of the ears had not completely
emerged from the sheaths and many ears contained little or no
grair. The dunged plot appeared to be easily the best plot on the
Iield. Wild oats and black medick were prevalent on most of
the plots. The plots ripened very unevenly and although cutting
was delayed until early September all the plots were not completely
npe.

Agdell barley presented much the same appearance. Growth
stopped early in summer and the crop turned yellowish. At harvest
time the crop was not more than nine inches high and the undersown
clover was nearly as tall as the barley. AI1 the plots presented
m[ch the same appearance except that self-sown black medick
took the place of the clover on the hal{ to be {a11owed in lg38-
However there was noticeably less black medick on the fa1low side
of the plot receMng comp)e[e manures.

Barnfield was ploughed rather earlier than usual but the absence
of frosts made it rather difrcult to work the land down to a good
seedbed. The culti!'ator could not be used as it brought unwea-
thered soil to the su.rface, and so only surface cultivations could be
made. Quite a good seedbed was finally obtaiaed and drilling
took place on May 8th. The seed germinated well but weeds grew
fast and much hand and horse hoeirg was necessar5r. Singliag was
done rather late and this probably had some effect on the yields,
which were rather lo\ry.

The exhaustion land in Hoosfield was cropped with spring-sowr
Little Joss wheat alter fallow in 1936. Growth in early summer
was exceptionaJly slow despite good sowiag conditions. Fairly
rapid growth took place ir July, but the crop was rather poor and
patchy, and the ears were small. The crop was still quite green in
August and the ground was carpeted with black medick. The
crop was haryested according to the old potato plots in late Sep-
tember, but much bird damage was done both belore cutting and
while the crop was in the stooks.

Moderu futrg-Term E xperimeNs
Fo*r-Course Rotntion. The wheat crop looked poor throughout

the surmer, with short straw a.nd small thitr ears. The ryegrass
and barley v/ere average crops, but the latter ripened unevenly.
The potato land was routh but as the season was rsell advanced
the sets were planted. Growth during the season was slow and
yields were low.
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Six-Course Rotatior. The wheat crop looked well throughout
the summer. The straw was long and the ears large and well filled.
Unfortunately several plots were laid before harvest. The barley
also looked wetl, being a clean, even crop with well-filled ears.
This was the only piece of barley on the farm wbich ripened evenly
and early. The rye grew well and all plots were standing at harvest.
The crop ripened later than usual. The clover plant was thick and
even but no treat growth was made. The ley was ploughed in
immediately after the removal of the hay to give the area a bastard
{allow. The clover undersown in the barley took $'ell. Sugar beet
and potatoes went into a rather coarse tilth and the effect of the
late sowing and poor start lasted until the crops were harvested.

Three-Course Rotatiott (Stuaw ard Gre* Matrure). The barley
showed big plot di{Ierences quite early in the sea-son. The crop

pened unevenly, the plots receMng their manures in 1937 riPening
earlier than those which were manured in 1936. Two Plots were
badly tlamaged by rooks. Potatoes were set under poor conditions
and growth was slow, very little top being made. Rooks started
to damage the tubers and the Iinal earthing-up had to be done early
to reduce this damage. There was a good plant of sugar beet but
grorth was slow throughout the summer.

Three-Coursa Rotatiott (Cultfuatiott). The wheat crop was very
disappointing. The plant was thin and short in the straw, and the
ground underneath became very weedy. All the Ploughed plots
were far better than eithq the tioe or rotary cultivated plots, and
were far less weedy. There was no apparent differeace between
the tine cultivated and the rotary cultivated plots. The barley,
although rather disappointing early in the season, develoPed into
an even well-standing crop with no obvious plot differences. The
ears were well filled and the grain oI good size. The mangolds were
sown on a rather coarse tilth. Ilowever a good even plant was
established which grew well throughout the season.

Attuta) E xleriments
Leys ir lreparaliott Iot @haat. This experiment which was

designed to test the eflect oI dilferent leys and green manures on
the following wheat clop proved very successful and interesting.
The ley plots grew well and yielded a good first cut, and the growth
of the Iollowing mustard or vetches demonstrated clearly which ley
crop they were following. The green crops after the fallow and clover
grew far better than alter the clover and grass mixtues, but the
crops after r]re-grass alone STew very small.

KaJe. The experiment using kale to test the immediate and
residual ef{ects of different forms of organic manure fared badly.
However this n'as not surprising as it was the second kale crop
{ollowing two successive crops of brussels sprouts. The Plant
germinated well, but was attacked by flea beetle which made it
iather gappy. Early growth was quite tood atthough the ground
beDeath veas rather weedy. I-ater, however, the plant stopped
growing and although certain plots showed up as more Ereen than
others, the whole area turned a yellowish colour, and in autumn

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-1-69 pp 83

82

assunred a purplish tinge. Many of the lower leaves of the plants
t,umed brown, withered and dropped o{f, and the whole area had
the appearance of sulfering frorr i. deliciency disease.

Srgar Beet and Ma golds. The sow.ing of both these exDeriments
was delayed until mid-Mar, and sui6ble seedbeds were onlv
oblained with difficultv. Good growth was made durine tfre summe'r
although the mangolds were rather patchv. Both-exDeriments
were attacked by bean aphis earlr.in july ind we.e soriveil with
nicotine and soft soap before muih dainale *as done.' The suear
beet yielded well and the mangolds produied an 

"lr"rrge 
.rop. "

P_otat-oes. Ploughing for this experiment was not finished
until Febmary on account oI the weatEer, and planting was delaved
until the end of May. The potatoes came throueh q"uite well;rd
made good grorth during the summer. plot -diffirences 

could
easily be seen bv the size and colour of the haulms.

Bears. The seed was ploughed in at the end of November
and trew well throughout the surnmer. Growth was strons and
upright, and the crop flowered well. Unfortunatelv an attaik bv
bean aphis early in July did great damage and 

-restricted 
ooj

form.ation. The crop was too tall to spray-and the attack had to
run its course.

Non-exlerime al C/ol|i?.g, lS36-7 .

The ploughing for kale in Little Hoos field was done verv late
and o\ring to the flooded condition of the dung yards and the ,.-oddeo
state of the ground it was impossible to apilv dune to the field.
A .good s-eedbed was eventually obtained blit 

-growtf, 
was slow in

spitg-of the application of five 
'cwt. 

per acre of-nitrochalk.
The wheat in Pastures field looked well early in the season but

turned yellowish during the summer. The eari were rather small
and most of the field was badly laid before harvest. yields were
low.

.Great "Harpe,nden 
field was sown with Star Spring Oats in the

middle of April and despite the late sonins nb frit flv attack
occurred. The crop ripened rather late but vields *"." ..1"."n"-

Foster's field was planned to be sown with sorins beans] but
solying was delayed by weather conditions and pr:essr.ie of exoeri_
mental work. As sowing had not been done bv thi end of Marcti the
c-ropping was altered to barley in spite of the iact that this would be
the third successive barley crop. The plant was rather thin, but
the_crop was even and the ears were of good size.

Harwood's Piece was sown late witf, Rivett wheat, but much
of the seed_rotted in the ground owing to the wet condiiions. Theplant which came through was very thin and weak, and so lhe
crop was ploughed in during early summer and the field was fallowed
for the rest of the vear.

Considerable diftculty has been experienced on our heal.v soil
in past years in working the land dowr-to a suitable barlev se6dbed
a{ter folded kale, especially when some of the kale is reierved for
spriag use. Furthermore, the crop has nearly always been lodsedwith consequent loss of time and crop at- harve'st. This yiai
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after folded kale, Long Hoos was sorm with Abed Kenia -barley
a Danish varietv whicih as it need not be sown until much later
than usual, givei more time in which to utilise the kale and prepare
the seedbedl The straw is also very strong. The seed was not
sown until May IO, but the crop grew welland ripened soon-- alter
the earlier sorin barleys. The stiaw was short and stood well, and
the crop yielded 17 civt. of grair per acre, which was sold at 6O/-

per quarter.

High Field Grczitg ErPeriment
This exoeriment is planned to assess the residual manurial

value of fee'ding stu{fs fa'd to stock on grassland, and the arrange-
ment is descri&d on page 25. In the spring o{ 1937 the field was
divided into three bloiki each of th.ree plots by steel Post and wire
fencing. Water was laid on to each plot, the finch PiPe being
drawn- through the ground behind a mole plough tlrarvn by a
traction engiie. This method proved far cheaper and quicker than
the trenchiie method and has 

-proved quite efficient. After double
chain harro#ng a random half of each plot was dressed with basic
slag at l0 cwt. -per acre. A central weighing machine was installed
with suitable collecting pens.

The season 1937 wal used to develoP the technique and to
conduct a uniformitv trial on all plots. GrMing did not cornmence
until the end of ItIay as the fenci-ng was not comPleted before, and
at first cattle aloni were used. The grass was top@ early in
July and sheep were added to each plot immediately- after this
6peiation. Thd stock was weighed at f;rtniShtly interv'als tbrough-
oirt the grazing period, the water troughs being covered the evening
belore ihe da]- on which the weighing was done. The mixed
grazing continued until the end of September when the sheep were
iemovid. Grazing by cattle continued well into November and
the field was then leit unstocked through the winter. The stock
used in 1937 were Aberdeen Angus x Shorthorn heifers and Half-
bred ewes and hoggs.

Estata Wolk.
About fifty trees were {elled on the {ary during November,

1936, but only badly mis-shapen, dead or dying trees or those that
inter?ered wiih culiural opeiations were felled. The removal of
these wilt help to reduce biid damage to crops at harvest time, will
destrov natural harbourage for weeds and vermir, and will enable
tull usl to be made of the arable fields.

Gra^sslatd

The hay crops were quite good and none were laid before cutting.
All the giss rvis cut bi thelractor mower and swept to the stack
bv a cai sweeo so that-horses could be freed lor other work' The
hiv was made under rcod conditions and yielded good average
crdps. The alterruth -grew well and provided excellent keep for
lanibs aiter wlanilg. All the grass fields whicb \f,ete not cut for
hay were topped, and throuEhout the season there was sufrcient
short palatable grass lor the stock.
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Liwstock
I/orses. Two young Suffolk horses were purchased in the spring

to replace two of the old horses. The old team was kept for a time
after the purchase of the Suffolks to enable us to nlake up the
arrears of spring work.

- CattJe. The cattle policy, started in 1929, oI keeping Dairy
Shorthom colys to rear several calves each during their lactatioir
did not prove successful. The high labour and feeding-stuff
costs, the diftcutty in obtainirg suitable calves at the right time,
and the time taken by the poorer calves to grow to beel were the
main causes of failure. This policy was abandoned in 1934.
Between 1934 and 1937 the cattle reared in this wav were sold
and t$'o lots of Irish cattle were fattened oIf.

The policy norv being adopred is to make hardy cows of the
beef tl4)e to a similar tl4,e oI bull, and allow them to rear one calf
each during the surmer. The cows out-winter without receiving
concentrates and calve dosryr out of doors in the spring. The
calves run out at pasture with their mothers during the sunmer
months and are weaned into sheds or yards in the autumn. The
calves can then either be sold for box fattening, as stores, or be
kept on for fattening, whichever promises to pay best. This policl
makes us independent of many of the price fluctuations, and reduces
costs to a minimum. Fifteen Kerry heifers were purchased and
bulled to calve in the spring of 1938, and Blue-Grey (white Short-
horn x Galloway) heifers will be purchased and butled to calve in
the spring of 1939.

Slwe!. The investigational work done between l93l and lg35
is now being examined statistically and a report of the results oI
this work will be pubtished in the 1938 Station Report. No further
investigations wilt be undertaken rmtil the results oI the previous
work is known. In the meantime the flock, which had become very .

mixed has been severely culled and replacements have been made
by Scotch Hal{bred gimmers. It is now run as a commercial
flock for the production oI Iat lambs.

Two Hampshire tups were used for the 1937 lamb crop and the
lambs produced fattened rapidly to good stocky lambs well suited
'to local markets. For the 1938 lamb crop Hampshire tups only
will be used-

The 1937 lamb crop averaged l per cent. Crnditions during
lambing were bad owing to the incessant rain, and this combined
with the lack of sun gave the lambs a poor start. The wet cotrditions
gave rise to a lot of udder trouble and sore teats in the ewes.

Fift1, Sulfolk ewes were purchased in the autumn of 1937 as the
foundation flock for breeding pure bred tegs for the lligh Field
Graz ing experiment.

Prgs. A large number of deaths of small pigs occurred during the
winter and early spring, and the primary cause oI death was
pneumonia, brought about by damp and draughty beds, and
unsuitable buildings generally. Throughout the summer the pigs
did quite well. Other buildirgs are now being converted into
farrowing pens to minimisc losses of small pigs.
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No futher experiments will be carried out in the individual
feeding pens as aithough they served their PurPose in develoPing
the indiiidual feeding method of experimenta.tion, they are qurte

unsuited to Present-day requirements-
Althousti no bacon coniract was in oPeration, pigs were sent

to the bac6n factory, and the following table shows the percentage
grading retums for 1937 :

Total
delivered

Under-
weight

Motor hoe.
Hay machinery.
Cake breaker ; root SraPPer.
Swathe turner.
Potato sorter-

Class Class
CD

Class Class
AB

l04i7lZzl,-z

Shus S*ccesses

At the Hertfordshire and Bedfordshire Bacon Competitions we

"nt"i"d 
one oair of pigs and secured the {irst prize in the class, and

the reserye itrampionlhip for the best pigs in all cliasses' At the

Redbourn Ploughing Mafch C' MePham secured the first prize for
turnout and L. Stolies third prize for ploughing.

Bnildings
The new Ad.co building and feedirg boxes were completed during

the vear. These will enible the Adco for the exPeriments to be

mad6 and stored under suitable conditions, and dung for experi-
ments to b€ made and stored under known conditions.

The oair of Dew cottages were completed and provide much
needed a'ccommodation for stoclsnen who must live on the farm'

A new shed has also been erected by farm labour to house

ploughs and hoes, etc.

Stalf
J. B. Matthews spent a year on the farm as a voluntary worker'

Irn?leneds
We now have at the {arm a collection of farm imple-

-eni" *hictt have either been Presented or loaned to us by
manv of the leading implement manufactu-rers. They form a source

of sr-eat interest to the many parties of practical farmers who vlslt
us."and cletailed information ionceming the quality of their work
and their suitabilitv to our land is Siven when required' 'lhe Irrms
*ho h.t" helped ri to make this collection and to whom we are

indebted are as follows :

Allen & Simmonds, Ltd'
Bamfords, Ltd.
E. H. Bentall & Co., Ltd.
Blackstone & Co., Ltd.
Cooch & Sons.
Cooper, McDougall & Robertson,

Lid. SheeP-<IiPPer.. .

Cooper, Pegler & Co., Ltd. SPrayrng machlnery'
The Cooper-Stewart Engineering

Co., .rta. - Sheep sbearing machine.
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The Dawewave Wheel Co-
Dunlop. Rubber Co., Ltd.
R. G. Garvie & Sons.
General Electric Co.
I{arrison, McGregor & Co., Ltd.
J. & F. Howard, Ltd.
International Harvester Co., Ltd.
A. Jack & Sons, Ltd.
R. A. Lister & Co., Ltd.

Miller Wheels, Ltd.
G. Monro, Ltd.
Parmiter & Sons, Ltd.
Ransomes, Sims & Jefferies, Ltd.

Ruston, Homsby, Ltd.
J. Wallace & S6ns, Ltd.
J. Wilder.
W. A. Wood & Co., Ltd.

Oxlord Institute of Agricultural
Engineering.

The Harvest Saver & Implement
Co-

86

Tractor wheels.
Rubber wheels, pavircg bricks.
Grass seed broadca^ster.
Electric motors.
Root pulper, manure distributor.
Ploughs, potato digger.
Drill, manure distributor.
Root &ill and hoe.
Oil engine, sheep shearing

machine, self-cleaning Rrass
harrows.

Tractor wheels.
Motor hoe.
Rake and harrows-
Ploughs, cultivators, grass

rej uvenator.
Grain drill, binder.
Manure sower, potato planter.
Pitch-pole harrows.
Mower, spring tine harrows.

Automower.

Prime Electrical Fence.
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METEOROLOGICAL OBSERVATIONS

Meteorological obsenntions have been systematically made at
Rothamsted ior many years; these records are being used in ihe
Statistical Department in interpreting crop records. The Station has

co-ooerated i;r the Agricultural Meteorological Scheme shce its
inau'guation by the Ministry of Agriculture in 1926. and Possesses
all tfre equipment required of a CropWeather Station.

The {ollowirg observ-ations under this scheme are ta.ken daily,
at I a.m. G.I{.T. :

Ternbenlures--anaxjt\um and minimum in screen, minimum
on erais.4 inches ard 8 inches under bare soil, dry and wet bulb
in icreen : Rahfall---8-inch gatge; S*nshine-4uration by
Campbell-Stokes iecorder ; Wiather-Beadort lelters ', Wind

-diiection and {orce ; Visibility ; State of Gro*rd.

These. tosether with notes and observations of croP grollth, are

*"d ir, dt"Gns up the weekly statement for the Purpose of the
Crop Weather neport of the Ministry of Agriculture.

The above observations are supplemented by the following
records, Ior the use of the Meteorological Omce :

Barofieter and, attached, Thermoneter : Solat ,naxi,,tu,n* ;
Temberature---l foot under bare sotl: Claud-arnoutt, Iorm and
dii.itior,; S*rshi*e-hortrly values of duration. Witb the
exception oI the last, all these observations are also taken at
I a.m. G.I[.T.
The following additional observations are also made, to maintain

the continuitv oi the Rothamsted meteorolotical records :

Tembe)atures trder grass at 4 inches, 8 inches, an<I I foot,
taken it 9 a.m. G.II.T.; Wittd-4iteclion and force at 3 p.m.
and I o.m.. G.M.T., taken from chart o{ recording anemo-
biagrapir : kainlalb4-inch gauge taken at I a.m. G.M T.

Ratiatiott.-lt Callendar Radiation Recorder (on loan from the
Imoerial College of Science) gives a continuous record of the radiaJrt
eneiev fallins 

-on a receiver aituated on the roo{ of the laboratory.
Thei'ecords ie compared with those lor South Kensington, and are

also used in plant physiological studies in the Station. Recently, a
Gorczwski itadioiteier foi measuring the radiant energy of the
sun lias been instaUed, under the Agricultural Metmrological
Scheme.

Raitfal.l and Drainage.---The rain falliag on one-thousandth
of an a&e is collected irithe big gauge erected by I-awes ia l87l'
Samples of the 'rater are analysed in order to ascertain its nutrient
value.

Three clrail gauges, each o{ one-thousandth o{ an acre in area,
orieinallv install-ed Lv I-awes in 1870, and fitted with continuous
rec"orderi in 1926, girie the drainage through 20 inches,40 inches,

and 60 inches of uncropped and undisturbed soil. A continuously
recording &inch gauge is used in coniunction with these.

.D*6tiou.d octob.r. 1935.
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. Eoaforation.-The amount of water that eraporates in hoursfrom a porous porcetain candle dipping ini; 
"-'b"iit" ;i ;;i.;;measured dalty by the loss in weight. This measurement has beenlound to grve a good general indication of the.,drvins Dower,ioI tne atmosptrere durirg rainless periods which. beiirs ioirtrolledDy \Mmd, radration and humidity, is diftcult to coi.rpute fromstandard data.

,.Almosfhcric Pollulion.-A gauge {or measurinp the amount ofsolld matter deposiied from the atmospbere has-been in use for
some years ir connection with the scheme of ofr"rn tio". 

"rr"nnJby the Atmospberic pollution n"sua..t Co-^iii"";i ;;. il;;;ment oJ Scientilic and Industrial Research. h f.Ur"-r-. iSIi. .gauge for mea.suriog atmospheric sulptrur aio"iae ;;;fi .;ilp.
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SCTENTIFIC PAPERS
(pubtished tgg7, and in the press)

PLANT GROWTH, AND ACTION OF MANURES.
(DepartmeDts of Botanv. Chemistrv cereral Microbiology, plaat pathology

aod Field Experim;trts Section):

(a) PL^NT cRowrEr. E..J. Russsrr. ..Za Starion E"p?rirncnlalc d. Rothamskd : SonOrEanisation ?t Ses Reru a!s.,, fraooctioni oi tti"Se;;;6 iri;;-DatioDat Cotrgress of Tropicat and Sub-.Tropicai A&;il;, i;",
1937.

Ir. E.^J. RussELL. ,.The R?sloration af Soil F.nilite.,, S!.mDosiumChartered Surveyo$, Institutiod C"ri"*"""'of id;;id;i
!!ep!-e_rs. loumai or tle cha*ered il;"],i,*; r,iiti,Eiii, Ts:ii.Yol. XVII, pp. 470-,t86.

IIr. E. J. RusstLL- .']Prrol oa lhe Vr'orh ol thc Imb*ial Ctuntit htAgrt.ulurct Resear.h in Spptyirrg Scieic. to CioO ptoduaii i)Jdia., pubtisbed by tle lidnigei or A;tii"^ti.r"1 o.ri,i]sli. "'
Iv. D.-J. Wrrsox. " The Eslimatioh oJ Leaf Arca in Fietd Crcbs.,

Joumat of Agriculturat Science, tsiz. vj- Xxt.ii, pi. iziiaS:
. ft is showD tbat the leaf area : Iea, weigbt ratio decreases with increasitrsI€J weiSht. The retatioa b€t$.een tbe IeI" area , l;J;;i;;.;;';;,1*j::i
1"",9-!i *:r.ll fitted by a riDear res,essi"n eq,aiion.- A -"&"a'"i'it]i-"il#u)e merD teat anea per lea{ or per plant of a Iield crop by rheans of thi;,e;;s:
:,_",, I".q":.Itsd Tbe meaD.w;ishi per rear ts aet Ji"& ily1 i&" #;.fi;,ano tDe reat area:teaf weight ratio and its regression on leaf- weiqht arlieestinated on a smalt subsidiary sampte. Altern;tive -.tl"a'" "f i.tili"titiI:I_r* T-1a1 tll.yeight and eitlei th",;*;;;;l; ;," tl;;ilil';;;rea :rrea : teal werSht ratio arc sho$a to give positively biaased ;timates oImean teaf area. It is emphasized that ttre"sma'tt *.;i;, ;;-;hi"h il;L;iarea : Ieaf BeiSht ratio a;d its regressioa on l."f *eig[;-;;l;;;t"";:;;;
be a strictty random setectioD tr5m tbe wboie popui.til. 

**'*** "'^"

v. K. 
_ 

l,l/ARrNGroN . " Obsearalions on thc Ellctt of Molybdenun onPtants aith Spcciot Rchtencc to p solaniii.,.'e""1( i? e"iri#Biology, t03i, Vot, XXII', pp.4ZS-493,

. ID yiew of the simila-rity betwee! certain cltological cha[qes iDduced bvvirus 
. 
disease aDd treahr;Dt witt motyMen'um, 'fri_ -ffi";t";;it";a

€xperimeDts were carried out to determi;e furtt.i ttie etfit.oi tliJ.i"-;";oD BEl g.9*tl Sodium motybdare was used throushout
. . -roxrc sy.rnptoms were produced $ittr the larger d"ressines of molvbdate.iniury.being_sho*n at much tower coDceDtratioDs'i_u ;l;;A;;"*;i,fi;;;in.barley. _The sboots oI tonato a\d Sotan am "":ain*"^'ii^"i*^'aifriyellow, and potato tubers a reddisb l.ellow ".d. ;h# tb;';h#;;?;;;
:itl q" rytq quaDtities of molySdate. Th""; .ol;;.;I;A;;J 8il;;ro oe.due.to tie pre.ieDce o, yeuow globules of , tarqi"-b"1";bde;u;;;;:pound uhich bad tormed wit-hia the'ti*suei. Bl;;;;r;,fi;;;ii.;;
occurred.in large lumt€rs in rDolyMeaurb_treated pr.it". rn"i, ai"t iiirii.iwes coDlitred to tissues ttrat 

"oot"irua "oito"yIi[" pts.-J;t,-;1fi;l;;com?ositioD was appareDfly oI aa anthocyanin-mblvb<teiu"m natu.e. 
- _-

, r ae rormaEob oI tDes€ corrpouDds doei aot appdar to be the caus€ oI theiniury.which results ftom the skonger doses oi ;'"ii&;;;,;;;;"?#:occur rn plaDts where no such com'pouods a*-f;;;. -a;;;;i;, 
il;;;;may be preseDt to a qr.rite considera'ble extetrt iD appareofly h*llily- pl";L.
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Molvbdenum, therelorc, evideDtly Plays a Part itr ttre cytologicd atrd morPho_
logia! beha\riour of the Platrt, although its Precise functioE retnai.Ds to be

deterEi&d.

vr. W. E. BRENCELEV and D. J. WATsoN. " The Influ"n.c of Boron o't
the Second Year's Glouti of SLga, B.et AIl.tt.d aith Hearl'Ro'"
A!trals o( Applied Biology, 1937, Vol. XXIV, PP. 494-503.

Heart-rot o{ sugar beet occurrd oD experimental Plols at Rothamsted
durinA 1935, the seierity oI the attack decreasiag steadily witb Iater so\rin8,
but t"be effects of spaciog oI the rows atrd of treatment with s'rlPhate oI
ammonia wtle not sfunifi&ot. Where the number of affected platrts Pet row
was hiph. a hieher DroDortion of alfected platrts showed severe syrnptoms'

Uniliectea-susar 6:ets and others sbowiDg sliSht and severe symPtoms
of heart_rot wele traDsDlanted to saDd cultures and treated with light atrd
beavy dressings oI borii acid or with Dotre In the abseDce of boric acid the
cbarjcteristic "signs of borotr deficieocy aPlNared in the shoots, the aFices
of the stems anii tbe flo*er buds blackeDiog aDd dfnt. This occurred even
whetr no svmDtoms were Dreseat be{ore tJ aDsplaDtitrg. Iu the Preseace ot
boric acid ;ll ;lants produ;ed healthy shoots, i.ith no deficieEcy symPtoms.
Wtrere heart-r'ot w"s^ origiDaly present and the maiD axis killed, a nuaber
oI healthv. lateral shoots was Droduced.

The iroportion oI ptants f;iling to survive traasPlaDting was treatest
with thd he;w dose oi boric acid,-with which one-hall o{ the platrts died
This suggests i possible toxic actioD oI the heavy dose wbich did trot come
into DI;; if the^ Dlants were constitutiooauv abie to withstaod the iaitial
ooisoiini and "tait ao,.v iDto rro*th. The later addition of borotr did oot
improve"tbe conditioa oithe rodts of afected Plaats, as iiremediable damage
had beea dotre before transplanting.

Frcm the poitrt of vieiv oI # production, small amoutrts of boroD
compounds mjy thus enable affected r;ots to Produce healthy shoots in the
s€cond year which vill set seed.

vrr. A. NowotN6wNA {NoworNY). 'An lrwstigalion of Nilroge't
Ublahe irt Mired Crcbs not Receiuins Nitrogenous Mdnur? '

JdurDal oI ASricultural Science, 1937, vol. Xxvll, PP. 603'510'

ExperimeDts on the aitroSen uptake oI Eixed croPs not receivitrg aitro_
geoous' matrure *ere carried -out at nUawy, Polaod, aad 1t - 

Rothalns!{'
i*itn rye grass. The total yield, the triko8;D Percentate aod the total leld
oI ni*oee-n wele much incieas€d r^herr peas, clover or serradella were trown
in assocLtron, peas giviDg th6 hithest;atrd serradella the lowest, amoutrt oI
assimilated nitrogen.

With barlev, -peas were the onlv crop which produced a beDeficial effect,
red clover aDd lu_ceme having no iDiuence. This was probably due to the
Iact tbat the Deriod o{ rbost viiorous lixatioa of tritrogen by clover atrd luceme
aodule bacteiia almost coiDciaed with the period o{ dp€oina of barley, and
at this stage of 8ro*th batley was unable to utilize the a}'ailable aiif,ogetrous
compoundi. Ats6, barley maie less use thatr rye grass oI the dtrogetr provided
bw Deas srown i[ association.' hn dtensive root ioterpeDetration itr tbe clove!-rye Srass pots E'as rotd'
There u,as little o! ao root ioterPenetratioa itr the other series of exPeriEents
with barley.

vrrr. T. C^LDWELL aEd [. tr[ErxLEJoBN. " Obscmaliotts on the Oryg.'t
' U ahc oJ t solated-Pldnt Tisst ?. I Ttu Elfed of Phosq\otc !n! o!

did.d C;tbohydralr." Annals of Botany, i93?' New s,eries, vol I,
pp.177-4a4.

The oxygetr uptake of thin slices oI tomato stem tissue v'as Eeasured in
garcrolt n-:soEom_eters. and lound to be 4aitrtained at a constant rate over
a sx-hour deriod. The biShest values lor oxySen uPtake were obs€rved- io
p.*.o"" otfulzO pot"""ium"dihydrogeD phosPhiie ; nieasurements in distilled
'*.te. g.u" 

"lilltiy 
lo*ur 

"aluei, 
and sti""gei solutioas of Phosphate produced

" matfea aef'res-i"o oI oxyten uptake. Tissue frotD very yount PlaDts' rn
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the-fif-ti leat stage, showed a lower level of oxygen uptate than tissue ftom
slightly older platrts, up to the twellti IeaI siise. i lorv level o, oxveetr
uptake \l'as also obs€rved in tjssue lroEl old plaDG tbat had flowered. '_

. Tlg sm-dl oxygeD upta.ke o( tissue {rom i'ery youDg ptaDts was markedty
raised by the addition oJ glucose or fructose, Uui a'o ."citrhse was observed oi
addrnS sxga_r to tissue fiom wry old plalts. lt is concluded tbat the oxvgea
uptake is liDited in old ptaDts by ibe activity oI tbe respiratory entme
system,_ aDo tn very youDg plaDts by the amount of available respiraaory
suhsfrat.

rx. J. CTLDWELL and J- METKLEJoHN. .'Obs?rualiors ot tha Ozvsen
Uptah? ol lsolakd plant Tissue. II. The Effcct of llhibit;"s..
Annals oI Botany, l9B?, Nevr Series, Vot. I, pi. 48?:408.

Substances known to intribit eDzyme actioa u,ere added to slices ot tomato
stem-tissue, and tbeL efrect oD the dxygen uptake oI the tissue *.as Eeasured-All tle substances shoned an iDhibiiiDg a;tioD which increased witb tleir
coDcentration. Cotrcenhatioos lo*nr tLan those rhich itrhibited oxvpen
uptake \ere IouDd to bave oo stimulatitrt effect. Cyanide (Mi300) prodiried
a reversible inhibitjoD ot about 85 Der ient- of tde total oivse;r'uolake:
no Breater inhibition was prduced bi M/AO cvaride than bv Miioo. d"di";
Iluorjde and iodoacetic acid had an irreversibti iDbibitiDs aitio;, and sodium
azide a reversible one stronger in acid than in atkaline"solution. Maiachite
Sreen \ as effective in very smali doses. but the urethanes only in high ones.AmyI alcobol \ras iuellective at l/g,OOO, but produced al;ost c;mptete
iDhibitioD at I/3O

(r) AfiroN oF MaNURrs

x- H. L. RrcBARDso\. " The ];itrogen Cyclz in Gtasslaad Soils : utithEsP€.d n{ercnec to the Roihamsicd parh C,^es Erb imen!.,,
Joumal oI Agficutturat ScieDce, lgg8, Vot. XXVIII, pp.73-121.

A three yeals' examitratiotr of Paik Grass soils and shorter studies of other
Erassland soils showed that fresh soil always contaiDed more ammonia thannitrate. Both levels \r.ere low and sufficientliv coDstaDt to suesest eouilil;"-
coDditions in the Ditrogen cycte. .,Miner;tizabte,, nitroeii. DroAuced bv
rncubalinS the Iresh soils uDder standard conditioDs, sirosed a seasooai
rhl.thm.the opposite oI the annual temperature rhlthm. This was reiatea io
the addition and decay oI oreanic residies in the s6it. _q." ."t..-.i; ;i.t .;it
produ(ed as rrluch miDeralizable nitrogeD oE iacubatioD as mo;e norDal
plots. .Soils.*.ith pH yatues betow 6.0 iroduced chiefly ammooia wbile thl
less acid soils produced chieoy Ditrate o;n iDcubation. -

.. NitrogeD added in tbe field a-s sulphate of ammoda or nitnte of soda
disappeared rapidly, oEe-half bein8 remloved iu a lew davs in late sorins or in
a week or two in wi_Eter or early sprirg. The rapid disapiearance oI'am;ooia,
ev€tr on plots in which dtrificaaion was poof or lactiihg, suggested that i[
was taken up directjy by tbe herbage. WheD the ter"luse";as removed.
added ammoDia remaitred in the soil Ior several weeks

UDder Rotha&sted soils laid down to giass &om arable, about tweDty_five
years are required lor the total oitrogea conteDt to reacb hatf that ofvery
old grasslaDd.

-fhe Dumber o{ worm casts Eas g.eatest oD plots with orgaDic miulures,
aDd limed plots usually bad more t-haa uDIiEed'- Woros we-re absent from
tbe exkemely acid matted plot aod the formatioD oI rDat aDDeared to deD€n.t
otr tbe elfect oI. acidity oD the worms rather than oo tii microbiololicat
decoDpositioD oI the or8anic matte!.

xr. W. E. BRINCIrLEy. " Coftelotion of Men"tirre anil Botanicdl Corrl_
?osilion oI Conti^uotas Hay Crcpi." Repori o{ the Fourth IEter_
DatioEal crasslatrd Coogr;ss, A-beryste.yt-b, tgt7, pp. 441-145.

.. Tte botanical compositiotr oI berbage varies widely i! different s€asons.
Moreover, s€asonal aDd matrurial el(ecG ae€d cafefu, discriEitration.

Repeated treatDeat with the s,aoe fertiljzer affects tte totaaical com-position and the relative proportions of species present, the latter eIfeci oft.n

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


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

https://doi.org/10.23637/ERADOC-1-69 pp 94

93

beitrs the more strikiog. On heavy clay loam at-Rothamsted' although the

ouali"tative compositioo is trot seriously alter€<l Dy -mlner,al manures' .some
i*i"" "r" -"ch encouraeed and others are consideraoly reduceo, tae relarrve
i,rJ-.ii." Gir* l"nr"o.""d bv ".""o',. 

Tbe addition o{ o-itroten eliminates
;;;;;G. ;.d ;th beali dressings a lew Srasses develop strorglv at the
ame'nsi oI the rest. Nitrate o( soda atrd ammotrium sulPlrate do not encourage

if,5 .1-" .:,i*iitii oi species "n 
account oI the drfference in soil rcactioD

iii.;"Lii;;E;; uv Lea'ry aoses of ammooium sulphate much favours
;;;,;;'i;;A;: ;i th-e addiiion of lrme brioss Atopccurus .Paatenis.and
A, rh.n alh.rum aoenaez tafi into predom inance, Ie8umrnous and .other plants
b€ins dra-sticalv reduced. With tbe treutral reactlon rnduceo Dy so<rtum

#iit )t"i"i"i iii din""one,"n nourish witbout lime shade being here

-"*-"ri"lii"" tl"" timins iD cbaqing the Proportion oJ species'

With orsatric Iertilizeis the yield may be reduced by trealT-dressrDgs or

lime r.rithou; verv marked alterations i, herbage comPosthoa . l.he lPPgol:
to lime is raDid. as the species affected usuauy show a vanatlo-tr,In taelr
retative oroobrtioo at the first cutting, altbouSh ID some condrtroDs toe

clanee aY be detaYed.--?3i+.i" i"*l* -"itoia ."-" indication of soil atrd manurial conditions'
T";;;;-i;i;;; is prolitic on well maoured soils witb a tetrdencv to
ii;T;6; -ii""tii'i 

"i"r""i" flourisbes where Pota-sh is.deficietrt aDd Do

flitrosen'is eo,li"d; Rum?, arr,osa is possibly assocEteq-:ntl serrcrry or
rtr.sJhate od 

_soil 
which is others'ise well maDured; whlle lrgum rosae

i_""r-tr..-- 
" 

ttita .f ihe herbaee where Dinerals without niko8en are giveo'

STATISTICAL MET}IODS AND RESULTS
(DePartBeat of Statistics)

(a) DESTGN oF EXPERTMINTS

xr.. F. YAtEs. "Ttp Gcia in Ef i?ncy R'suU;ng J'om.lhe U:e of
"" " gi;d Desrgzs." Supplehent ao the Journal oI the Royal

Statisticat Societv, 1038, vol v, PP ?0-74'

The comDar.tive emcieocy oI a balaDced desiSD which was actually

"i ii i 
",It"t." 

t experinient otr human beints, aod, other alternative
atrd simoler designs. is a-asessed. lt is shoutu that tbe ttala[ced deslSo rs

consideriblv mo6 emcieDt tbatr the others'

xru. W. G. CocrrR N. " Not oi J' B' S Haldant's ?apcl'Thc E'act
Valuc ol the J'to,//.z1/,ts of thc Disttibttlion o]r Xt' bromemca'
1938. v6l. xxtx, P 4o7

A discreDatrcv noted by Haldatre betweetr his atrd the sriter's Yalues fot
fl'.--.." "ia viria"ce "ixt 

in a 2 x n-{old contitrSency table with krowD
irpectations is shoEn to be eotirely due to a diflerence itr the debnrhon
ol x'." (6) AN^LYSIS oF DAT^

xrv. F. Y^rEs atral'*. G. Co.st^t. "Thc A^alysis ol,Q19"l2-o1
irf"n-""j"." Joumal of Agricultural Science, lg38' Vol'
XXVIII, iD the Press

WheD a set of expedmeDts involvin8 tbe same or similer tfeatmeDts,js
carried out at a llum&r of places, or iu a Dumber of years, the results. usuauy
."."G ""*"i"t"t.i"" "*.ilio"tio" 

aud summary. ID Seneral, each set of
.olrtt" -u"d t" coDsidered oD its merits, aDd it is Dot Possible to lay dowD
rufe oI orocedure that will be applicable in all cases, but there ate certartr
;;lt-;;JG;" itr the aDalvsis';hich can be dealt with iE gencral terms
il;;;;46'*.d ia the prisent paper atrd iDustrated by actual examples'
It is Dointed out that the-ordiDary aDalysis of variaDce procedure surtaDle

lor d;litrs with the results of a slogle exPeriEent lt]ay requfe modEcatroD'
owing to Eck oI equality in the errors oI the diIJercDt exP€nmeats' and owrDg

;;;'":;";"d;it; ihe comlrotrents of the interactido of treatments with
places atrd times.

xv. W. C. CocBR^s. " So t Difrdlrics i" ttu Stalis'nal Anausk
of R.bt;cafed Erb$i,nents " -Empire Journal oI ExPerimental
,ig'i.jltu.", 1938; vol. vl, PP. 151-175.
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The analysis oI variance is now widely applied iD interpreting the results ofreplicated experinents. Sometines, hirr,r.iwer, a combiied a;aiysi;-;;t;e
original data has little m€aning aDd gives nisleadiag tcsrrlis, 6;;use fi"treatmetrts have dillereDt variances. - A numerical "example i; gi;;;;.
illustrate such a case.

- These cases may be divided into two Sroups. (l) With yietdiata, or
Tlg! XTf-. :11:S-:l "L,"., 100 F, prot. iuey occrir'very ;;"Ir, b,#;oo so tl some EeatmeDt drlterences are oI the order of several hr_rofued oercent., or.if, tb€re is a partiat failure of certain treatrnenti ;. pt.G.'fi.
anatysrs,,s.Dest carned our Dy omtttint sorEe treatmeDts or plok: (9) with
:mari \4.note numDers. or percentages, the distributioDs teDil to fou;w therorssoD an(l ouromtal tlpes., respectively, aDd ttrere is a k[o\r.n relatioa
Detween tne vanatrce and tbe mean. Data of thjs h'r)e Should b€ tren.
formed trelore a-n aDatysis to a scale on which tbe variinl;s-;;;j. -'- ''
_.-, TT_IT:i.Tltrons, have proved particularty uselut iD praitice. (a)rne square roor, tor wlole Dumbers per plot betu/eeD I0 aDd lOO. I{ ihAmajority.of the ptot--yietds are uDder-I0, one-batl should U" 

"aiJ 
t. *iiplot.yield belore takiDg the square root. (D; The ioverse iir,"- f .. 

-ii'"
angle-wbose sine is tle square root of the #action, Ior perceDtrges.ra fr"lU*s;based on the ratio oI smaU auubers- perceaiaged *", A.ir."*. 

"1t"""dealt wltll either_by square roots, Ior small p"r""ttig"., oiUy ; di;i ;;;-y"i.
Ig1 

p:rcepiaqes from 30 to 70. (.) The loaaritb.,"toi ai"ti;Uuuo", to-ii,i""nrDe staDoaro error rs proportional to ttre mean
. Nlherical examples arc worled, illustrating the use of each of thesetralsrormatioDs aDd ttre way in whictr to preseat it 

" 
,orit" olitJiiJa;".iiA bnel. drscussion is given-of the analysis wben the results co"siJ otit"llumDer ol ptants rD eacb oI a trumber ot grades (e.g., healthy, slighuydis€ased, severely dis€ased).

..,Itrith lactorial experineDts in which the main ellects Dloduce larse
d iifcreDces, the-experirDetrter bust coasider \ptat i" tt" -.J ,iti*ia.i"itr*3i
oI the iDdependence of two factors, since the conveaiioral-Gt .i _t.ii&ililin either the original or tbe trals{ormed scat" -"t b4;; Iitii;;;t#;ffi.A nurnerical exaEple is dverr illustrating this poiot.

xvt. W. G. CocER^N. " Rzua! llo* o the Anohtsis of Vcriana,,
Joumal oI the Royal Statistical Society, tgg8, Vi,t. Cl:pp.Jlia-Ab.

This revieu' covers tbe- period 103,1-2. Tte principal topics sumrnariJ
are expenErental deslgn, the dlscrjminatrt Iutrctioo arrd its uses. the aDalvsiso, covariance aad the use of transformaSons with non-uormiii"t"- -",*"

xvrr. H- FernrrrrD SM|TH. .. An Em?ilical Lau Desclibinp Hetero-gcn itt it th. Yiclds oJ Agncututil Crof".', Io;!r,al- ;i" A;;;_tural Science, 1938, Vol. XXVIII, pp. I-23. -

. Tb: obiec,t o{ the paFr was to itrvestiSate the retatioffbiD between theprot srze aDd_ ttre vaaance of the plot yields. UsiDg data 
_Iiom 

a blankerpenmeDt rf,rti wbeat it was fouDd tbat the re*ression of the loearithmsoI the varialces Ior plok o{ difierent areas otr tb; Io;;thn.; thil ;l;
was. approxrmatety tinea-r. A grapbical review of v;riances, etc.. reportedrn rDe lrerarure lor tbrty-niDe other blank enperimeDts iodicates th;t thelesults ol most such er(pehmeDts coDrorm to the saEe law.It is sho*E that tie above law can be geEeralised (s,o as to be aDDlicableto aoy size oI field) by apptyiDg a certiir aairrstrneat t" th; ilil;;;;
coeEcreDt 0', so as to give a modilied coemcietrt A applicable to aD .. ;Iitrite,,
Iield.

_From this teneralized rclationship there ha-s beea deduced an exDraasionto rndrcate average relative eficietrcies to be expected for randoeiz;l bbckexp€rimeDts u.ith varyirg nuhbers oI ptots pei btock ;" 
" 

fi.ia f* .*i]ii
the coeftcient D is kn<iwnl
. A ,ormula, which rDay be uscd to estimate tbe Eost e6cieDt size ol Dtotror aDy grvea expenmeDt, has also beeD deduced. Tbe cost of usios oiotsoI ottrer tian the most effcieDt size is itrdicated graphjcauy.

(e) S^MpLrNc
xvrrr. W.G.CocHR $. " CroU Estimalion and its R.lalior. to Alri.t llurdtMdcorotog!." SupptemeDt to the Joumd of tbe Royal Statistical

tiociety, 1038, Vol. V, pp, l-25.
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This is ooe of three papers read to the Industrial and Agricultural Sectiol
o{ the Roval Statisticai Societv, with discussion. The first paPer, by Dr.
lrwiD, de;:ribes crihcalty the'omcial methods of croP estimation in the
United Kinpdom, tbe UEited States and India aDd outliDes the early work oI
the croD-we-ather srheme of the AFricultural lleteorological Committee. In
the secdDd paper, by 1Ir. Cochran, tle use in crop forecasting of the colrelation
of vields witli w€a[her Iactors and with previous measurements on the croP
is iiscussed. A prediction Iormula is Presentd for wbeat based oD the
results of the l{haat samPling observations utrder the crop weatber scbeme.
This lormula is as vet u;satiafactory in lorecasting variations jn yield from
rear to vear. but mav be improved by the inclusioD of weatber effects sheD
iurficieni aata becorie avaiiable. Io general however, much res€arcb is

strll needed on the possibility o{ crop forecastin8 by tht5 method.
The ertimation oi crop yiilds at h;rvest by taking small samples Irom a

number of fields is considered and tbe results obtained from an exteDsioD
to commercial crops of the *heat samPling scbeme are Presented. The chief
dificulties herc aplpear to lie in the selection o[ 6elds to be sampled and in a
Dositive bia-s wbici persists in the sampling yields a-s compared \f,ith tbe
iaruested vields oI wiole fields. The usa o( a fixed panel of lorms for each
croD is rec6Emended as the most practicable method of o!8atrlslDt the work.

it e thira pap.r, by Dr. Wishart, sums uP several Poiols iD tbe first two
papers aDd de-sciibes the system oJ croP estimatiotr ia China.

THE SOIL
(Depaitmerts oI Chemistry, FermeDtatiotr, atrd Physics)

(a) CuLtrvAatoN

xrx. E. W. RussErL alrd B. A. KEEN. " Sludies itt Soil Cultiaatiott.
VII. Ttu Elfcct of Cultivation (m CroP yhd." Joumal oI
Agricultural Scietrce, 1938, Vol. XXVIII, pP. 212-254.

The vields of wheat, barley and manSolds were trot appreciably affected
wheiher'the seed beds were piePared by Ploughing alld harrowi-ng, by using
the grubber {or cultivator) and harrowing, or by usiog the Rototiller, Pro'

"iaee 
tut tle a.rubber a.Dd Rototiller *'ere used Ior oDe,'ear oaly. lf used

Ioi several vears-in succession deterioratiotr of yield sometimes s€ts iD, Possibly
due to the-increased weediness oI the troo_PlouShed Plots.

There was no advantage io ploughing deePer thal! 4 in. but it is advaB_
taceous to use the arubber or Rototiuer deeper.

" For spriag-sowi crops, cross'PlouShiog, subsoiling, ot beavy louitrg of
the seed'bed-were without effect otr the yield

SDritrs rolline aDd harrowiBg improved ttre yield of winbr wheat but had
little'ell;t otr t6e vield of straw. Ro[iDg alone produced a sliShtly increased
yield of grain. Tie straw yield was increased by rolliog but dePress€d by
harroq,ioe.

Thed *as strong evidence that itrteGive hoeitrg of sugar'beet or kale
is detrimeDtal to tha yield Two to tb.r€€ hoeiogs aPFar to be amPle'

xx. E. W. RussELL and N. P. trlElrr^. " Stadies in Soil Culliva'ion'
VIII. Thc Infludler ol thc Sced Bed ott C'oP Gto nh" Jonrnal
of AgricultuBi Science, 1938, vol. XXVlIl, PP. 272-2ga'

Crops germinate laster olr the looset s€ed M- pEpared by a- Rototill-er
than oi t[e more compact one.s prcpared by a PlouSh or a 8-rubber' Tbe
i"i"i r"mber ot otaats tiat eermirate is, however. the sarne for all treatmeots

"Jo" tt" Una is too foul with weeds, whetr hiSher germination is obtahed
otr the clea[er Plots-- i.i" l. t""d to riD€n a little sooner otr land that has be€n Plouthed tha[
oo latrd that has beei either rototilled or grubM'

The roots of maoRolds were loogest aod thintrest oD the deep_PlouShed
.r.t" -a *.re alwavi souatter oa tle shallow-tilled thatr on the deeP-tined
ii.t fn .*r" *6te t'ear.iest oa the deep-ploughed Plots and lightast otr
il;-;"iilled Dlots. Otr the rototilled and the gmbbed Plols the depth oI
iiu."" l"a n<i effect. The platrts oD the shaltow'8rubH Plots- seemed,
r'^-Iwer to have no reserve of streagth, for they could Dot mate b€tter

fio*tl ii gir";."'u room, uhile tlose 
-oo the deeP'gtubbed Plots could make
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TT: ]:: "od 
those on tbe ploughed or rototiUed ptots appreciable use ofextra space,

\\'eeds tend to accumulate oD the rototilled ald tbe q.rubbed Dlots sioce
D_either grubbers ,1or rota4 cultivators carrying tiles mor:ited ou.'t,.;r.rt"i
shaft can bury weeds atrd weed seeds in th; u,ay tbat the ploueh can. lf the
land rs-fauiy clean and io good heart tbis probably does noi ma"tter lor several
years, but jt prevents either implemetrt fro_m com;letely disDlaciosih; ;b;;

A.subsidEry result ttrat emerged from these-expeiiments is ihat iI a tiincrop rs gtveD a DrtrogeDous top dressing, tte fertiliser may beDefit the sreeds
more thaD the crop.

(b) pnysrcAL pRopERTrEs

xxr. R. K. SCHoFTELD and J. \'. BorELHo DA CosT^. .. Tfu fl.asurc_
n?nt oI pF ;n Soil ry Frc?ring poin!.,, lourr|al o( Acricuttural
:icjence, 1938, \ot. XX\-III, in the pressl

_ Two pro(edures are described lor ascertainiDg the rclatioDship between the
Ir. eeziDt poirt aDd moisture content oI a soit. " As ttre proc"!"ioi fi..rtn-i
dries the soil sample, it is trecessary to estimate how .uif, *"tui-fr^ U.i
IrozeD out o{t}e soil at the momeDt wheD the freeziog temperature is recorJJ.

- ODe- procedure embodies all $e precautiotrs "whi.L 
"D;;- 

-J;;;i;
when the Sreatest accuracy is requirea. The otner is simoiJ'ana ra-"ia 

^i.riyet accurate eDough for routine estimation oI the wilting'coemciend.

xxu J. \_. BorELBo DA Cosr^- ..,,, Cr;li@t Suft?e ot Inozsri?dr;d\
on the 'Wilting Cocfrti"lt , o/ Soirs., loumat irt e*i.irit"J
:icience, 1938. Vol. XXVjII, in the press-.

.. Th€ experiments..oJ Brjggr aDd Shantz led them to coDclude that tbe
-.wllrlng co€rDcreDr rs a sort ..cotrstaDt', wbjch is (a) indepeDdent of thekiDd. of .ptatrt used as isdicator ; (r) iDdepeDdeot .i ih; 6a;;;" ;;;;I,Drctr tne ptant l\.as growo and (.) direcfly related to several other soil

. Subsequent researcb as well as aa examination of their own results has
shown -that (r) is unttue, white (a) atrd tO) are suUsiiniiativ ;;;; l;;trygropbltes atrd mesopbl4es. Earlier l[,riteIs bave beeD led t-o *,rone con_
clusious regardroS (a) aDd (6) throusb assurniag (.) to be c;rr;i.;;l;?;;
drsregatdrDg the particular nature oI .. perrDaDeDt wiltiDg,, as defined ByBriSgs aEd Shantz.

The Jact that considerable variation is to be iourrd between the osDoticpressule iD differeDt plaDts, itr diffetetrt parts of tbe same Dlaot 
"ral. 

iil.gr,re,part uader dillerent conditioDs, is ;ot at \,?riaDce witir conclusions (aj
a-Dd (r) whetr properly uDderstood.

An importa-ot Iactor makint Ior tbe substatrtial coDstaDcv of the ,. wiltins
coettrcrent " ,or a giveE soil is the extrefie steepness of the curve connecti_ni
suction .pressure and soil moisture content, in coisequence of wbi"h diii;;;;:oI suction prcssure of unquestioDable sigailicanci from th. ;taDd;;i;;-;;
prant plysrology give rise to dilferences iD soil Eoisture content thai are toosnall to b€ detecaed.

xxrn. J. V. BorELHo DA Cosr^. ,, Thc lndirett Drtzrmifiat;d oI th,' WiUing Co.frdent'by the Fre.zinp pdint Method. and the Intiici)
ofthc Salts upol thc pF at that Oilicat Moisturc Co .nt.,, ioiltrrI,;loI ASricultural ScieDce, lgg8. Vol. XXVIII, io the pressi

Tte results obtaiDed itr the preliEiDarlr iDvestigation were ;Dtirelv con_
lrrmed, tbe p!' at the " wiltint coefficient,,, as m-easured bv tbe th;dified
treeang portr^t method, varyiDg IroIn 4.0 to .r.4 (round figlres), with ao
average ol 4,:1.

The variiation observed bears no relatiotr to the soil texture, neither caDit be expiained by uncertainties ia the lreezing poiDt deterilhatioDs *ti"t n""uproved to be-accuratety reproducibte. Frfoiing point -.""or"-"oG "fi"ireacnrng,- conductlvtty Eeasurehents aDd freezing point determinatioDs in
saturated_soil aDd at the Doisture equivaleut provei tiat part of the variation
)s due to the presence of soluble salls, the more salitre sold ha\.ins a hisher ',Fat the " wiltug co€6creot." Wlerr tbe salt cotrteDt does not ixced a#"1
50O p.p.m. the irfluence of the salts is hardly detectable, ancl the pF at the
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" wilting coeficietrt " lies betweell 4.0 alrd 4,3. Besides utravoidable erIors
in the wilting experiments. several other factors Eay acmunt for this
variatioD. They are all the tactors that have alry r6le in the " history " oI
the soil. Io view of tbese uacontrollable sources of error a variation oI O-3

PF uEits can be coDsidered very small.
It caD tberefore be coDfidently coDcluded that in ordinary agricultural

soils with a salt coDtent of less thatr about 5OO p.p.m. perDaoetrt wilting
occurs wbeD a critical ,F \.alue lyiag bet\eoell 4.0 aod 4.3 is reached.

This koowledge arfords a aew iDdirect ,nethod of determi.Eing the 'wiltitr8
coeficient " by fteezhg poiDt measulemeDts in soils having lesi than aboui
600 p.p.m. of soluble selts. Both procedures described in Paper XXI above,
are equally satislactory for this purpose. As tbe PF curve is practically
straight lu the neighbourhood of the " wiltiDg coe6cieot," two &eezini
poiDt measureEeDts (round about l-fC. freezing point depressioD) ar;
eDough Ior the indirect deteroitration of tie 'wiltiDg coefiicieDt."

The method is iDcobparably Iess laborious than tba dfuect determiration
by wilting experirhents and highly accurate.

xxlv. G. W. Scora BL.uR. " Com?ressiAilit'' Culocs ds a Ouaftiitatilre
Mczsur. of Soil TiUh." JourDal oI .Agricultural Scieuce, 1937,
Vol. XXVII, pp. 641-556.

A prelimiaary accouDt is givea of experimeDts on the complessibilitv
o, soils iD ,ield cooditioa, and two methods for obtaiDing comprqssibiltv
curves, one Ior tbe Iield and one ,or the laboratory. are iescribid. Th;
Iaboratory epparatus autoDatically draws a curve relatiDg delormatioD to
the square root of the load built up. Tbe tleoretic..l relalioEsbip betweeD
load and deforEatioD is discussed, ttre coEclusions reached beiDg aathis staqe
semi.quantitative. liboratory compressioD curves iDdicate th. iharacteri"U-cs
oI soils in various states of tilth, alrd the ellects oI drainage coadition, frost
actioD, etc. Such factors as size oI soil crueb, deptl o{ layer tcsted, aDd
moisture content of soil samples lor laboratory studies are coasidered.

Prelimi[ary field experim;Dts are described'iD which the elJects of sinrple
cultrvatioo processes on soil compressibility were me3surd.

xxv. G. W. ScoTr BLAIE a[d G. H. CAsnE\. Combressibilitl, Cr.mrs
as a Quanrilatiw Ycasurc oJ Soil Tilth. II." 'Joumal'ol 

-{gri-
cultural Scietrce, 1038, Vol. XXVIII, pp.387-318.

Tbe method described in an eadier paper lor measuriog the compressibility
of soils rn sl& bas tteen used to study tbe gr-adual coDsolidrtion of soil Iollowini
drgging Nitb a lork, aDd a Dew methd is described iD whicb t"be rate of floi
of leater through rubber tubes buried in the soil gives a measure of corD-
Pressron.

By meaDs oI this latter ,Dethod some measure ca[ be obtained oI the
cbaDges that take place in the soil after it bas been loaded atrd trampled.

The results of the experimeDts conJirm aDd ampli(y the earlier condlusioDs.
At presetrt it is hard to distitrguish quaatitatively the e{Iects oI moisture aEd
time ; but it appears tbat dilferetrces id moisture for the range of stress used
hardly affect the compressibility oI De{,ly dug soils, wbereas iD soils lr.hich
have rested lor some time sioce cultivitioa the coDrpressibility is mucb
itrcreased by atr incrase in moisture contelt.

xxvr. J. R. H. Courrs. 'Th, McasLremz4t of Soil Colouts." Soll
Res€arch, 1S37, Vol. v, pp. 205-307.

Four meaDs {'ere used to obtain quantitative mqrsures of the colours oI
a Sroup oJ Natal soils : (l) ttre Ostwald colour atlas ; (2) the Ridgrf,ay colour
attas; (3) the ]Iaxwell spitrniDg disc; and (4) the I-oviboDd titraometet.
The relative advantates of the dilferetrt methods are discussed. A direct
coEparisoE with the coloui atlases gave the least depetrdable results. The
Maxwell disc iD the lorm recommetrded bv the Soit Colour Committee of tle
AmericaD Soil Survey Association does Dot;Dable all soil colours to be matcbed.
The Lovibond tiDtomete! is convetrieDt, aDd Do failures to obtain a match
with it have beeD fouod. lt is sugtested tbat tbe suitability o, the tiDtoEeter
should receive further coDsideration-

'A iliEeMcc ol I D.r..Di. ooistufr coltelt corGooDds io. difi@rce of Ol ro 02
,F ooits iD lte !.istbouhood ol tle riltins @6.ie;t.'

G
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(c) AN r.Ysrs

xwrr. G. NAcELScE*tD'r. " X-Ra! Inoestigalions on Clats, Pa", IIL
Ttu Difle"cntialion ol Mices by X-Ray Pord.r Phowarhs."
Zeitschritt ftir Kristalographie, 1037, Vol. (A) XCVII, pp. 614-521.

ln usiDt the X-Iay powder method lor studlDg the miDerals in soil
fractioDs it is desirable to kDow the variability oI the powder diagrams oI
mioerals which vary iD cbemical compositioD but belong to oDe riifleral
family. Powder diagrams of eight micas oI differeDt chemical compositioo,
including two litliur! micas and sericite, are recorded. They all beloDg to
either of two types, muscovite and phlogopite-biotite. From powde.
diagrams it should be possible to recotnisc mica itr mixtures witb either
quartz or kaolin, and, iI the mica lorms half or more oI the mixture, to dis-
tiDguish beheen t}le two tFes of mica.

xxvrrr. L. A. DEAN. " l, Aflcrnllzd Fracriondlian ol lh. Soil Phos-
phorLs." lollrl,al of Agricultural Science, 1938, Vol. XXVUI,
Pp.231-241.

Soils were exkacted by sodium hydroxide aad coloriDetric Eethods
employed to estimate the ortadc aDd iDorganic phosphorus io ttre extract.
The amount of phosphorus soluble in sodium hydroxide solution is iDfluetrced
by the active so calcium and it is suggested that sodium-saturated soils
should be used when studyinS the alkali-soluble phosphonrs. ReLatively large
amounts oI orgeEic phosphorus werc found itr mo6t soils and Setrerally Iollowed
the carbon contetrts of the soils. The acid-soluble phosphorus remaitri.ng
after alkaline extr-actioD appears to be similar to apatit€s. Tbe largest
fraction oI the soil phospborus was Dot dissolv€d by tle sodium hydroxide
aDd acid extractions. This fraction l,as tlot itrIluetrced by the long-con-
titrued use oI phospbatic fertilisers at RothaEsted aad Wobum.

xxx. E. B. KrDsoli. ".Sora FatloTs I flu.ncing ,h. Cobab ConLn s
o/ Sdls." Joumal oJ the Society oI Cheoical Indushy, t938,
Vol. LVII, pp. 95-96.

EvideDce has bee! obtaiaed to show tlat ttre cotElt coDtelrt of a 1ride
variety of soils is in gene.al related to the magDesium coEteits of their parent
rocks: e.9., s€rpenthe, rich iD magtresium, gives soils with high iobalt
coatents al1d soils derived ,rom graaite have low cobalt conteats. Maaurial
trcatments Ior long periods otr the Rothamsted and Wobura coati[uous
*'heat and barley plots have negligible efrects orl the cobalt coBtents of the
soils. Soils from the Dartmoor area, oo which sheep sufier Irom " piDing "
disease, have Iow contents (3-4 p.p.m.) oI cobalt \yhereas healttry soils contaiq
I l-30 p.p.m. Thrs series ol soils ,orms aD iDteresting coDparison with soils
lrom \e$ Zealand on which bush sickness " occurs-

C. N. AcB RyA. ' D.t.rrninalion oI ,tz FurJund.hydc yieV of
Soils and oI Platt .llal$ials adnit.d uilh Soir." Biochemical
Joumal, 1937, Vol. XXXI, pp. t80Gt804.

A comparison is given of the bromiDe titration metiod of povrel &
$'hittaker and the Sravin)etiic phloroglucinol method for the estimatiol oI
the total furfuraldehyde yield oI soils and pla[t mate.ials admired with soil.
In the absence o, soil. the two methods were loulld to give concordaDt results.
ID presence of soil, however, Iow results were obt .ined 6y both methods. owiDs
to the presrDce of oxjdizint agents such as ferric atrd iranganese compound;
aDd nitmte to the soil, \r'hich appareotly oxidize a portiotr o, the furfuraldehvde
duriDg the course of distillation with 12 per c;nt, HCl. The additjon oI
stanDous chloride in reSulated aEounts rAuces the oxidizirg agents aDd
prevetrts their iDterfereEce.

It is coDcluded that ,or soils atrd plant materials mixed with soil estimatioE
oI the Iurfuraldehyde by precipitatioa with phlorosluciaol. IoUowed bv
extractioD oI the precipitate \lith boili[8 alcohol,-is preierable to the bromiDe
titratioo metiod of Powell & Whittake..

xxxt. S. G. HErsrzE- ' Readily Solubh Mangan sc of Soils and Marsh
Spot of P?as." Journal of Agficulhiral Scieace, t0j8, Vot.
XXvlII, pp. 175-186.
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Marsh Spot disee-se o, peas iE the Romtrey Marsh area is more closely
related to soil reaction ttralr to Eoil series or soil texture- lt r[?-s Dot loutrd
on any acid soil but oE most oI tie.tL.Iine ones in a rcprcsetrtative set oI
35 saDples. Most of the soils contaiEed appreciable amounts of free oxides
oI mangaDese and oI salt-soluble marg.urese. The soils with Marsb Spot
contahed less salt.soluble manSa.nese ttran the soils oD whicb peas were
healthy, but this relatiooship depeDded essetrtially on the cotrtrast tetween
acid and alkaliEe qoils. Peas grown io pot cultures in maoganese-deficietrt
soils atrd ia a satrd-bettonite mixture developed Marsh Spot. AdditioE of
maDganese sulphate increas€d tie manSanese conteDt of the seeds and con-
Eolled the disease.

Soils on which oats suffered froh Grey Speck disease and sugar beet Ironr
'Spcckted Yellow " contained little or no salt-soluble maDganese.

THE PLANT IN DISEASE: CONTROL OF DISEASE
(Departmelts oI Etrtoaology, Insecticides aDd Futrgicides aad Plaot

Pathology)
(4) INsEcrs aND TEIR CoNTRoL

xxxrr. C. B. Wrllraxi " Th. Migraliol oI Doy-fllrng Moths of thc
Gcn*t lJtaEia in Tro?ical Amz"ica." Ptc(4f,dings oI the Royal
EotomoloSical Society oJ I-ondon, 1937, Vol. XII, pp. l4l-147.

A numtler of trew records of Eiglatiou of Urania leilus and, Ura a Jdgets
is giveB, and it is showtr that the latter species is kno*'n in learly all tie clntral
Americao coutrkies IroE Mexico to Paaama, aDd also ilr Columbia, Ecuador
atrd Peru ilr western South America. There appear to be two flight seasoG,
atrd there is some evidence tnat tie flights ate more or less t the trorth io
Ma.ich aEd April aad more or less to the east or south-east i.D June to
September.

xxxrtr. K. J. Gi NT. " Sor€ R.c.nt Migralions oI th. Siker-Y. Moth."
Transactioas oI the South Eastem Udon of ScieDtific Societies,
r$7, pp. l-8.

An account is givea of the evrderrce available on the miSratioas of Pr6ia
ga ma iD lg32lo 1930. Itr lS36 therc was a rcmarkable ibmiSratioD aDd the
species was seetr as lar Dorth as the ShetlaDd Islands. Immi8raDt swarms
arrived in May ald June and extensive daeage was doDe to tbe su8ar beet
fields of NorfolL and LincolDshfue by tle resulting larvae. DuritrB August
and September migratioas oa a l,arte scale were noted to both soEth and west.

The erfect o{ wind on the flights is discussed aad also the evideDce that the
Silver-Y. moth anay sursive ttre Ehier.

xxxrv. I(. J. GR Nt. ",rz Eistt ical Study of th. Migrotion ol C-ebno
liDeata liDeata Fab. and Celetio liaeata livomica Esp. lL.pidop-lzra)." TraDsactioDs oI the Rolal Ento@ologicel Society of
Londor, 1937, vol. LXXXVI, pp. 345-357.

The distributioD and outtteaks oI the sub-species Cclcrio lincatd lirrcola
iD America ax.d Cclerio lineala tioolrlicd itr t]rc OId lvorld are described. It
is suggested that both sub-.sp€cies o.ighate in semi{es€rt areas, and this
idea is supported itr tle case of the Americatr sub-species by ttre fact that a
correlation exists between outbreaks of moths aDd a certaiD sequence of
direct IaiuIall.

The maitr occuE€nces end outbreaks of both races rn the past century are
listed, aDd it is shown that a correlatioa exists betweeE years of unusual
abundatrce aod unosual abs€nce in the two coDthents. Outbreaks tetrd to
occur siEulta[eously, atrd therefore their causes must be sought iD some
Iactor comDo[ to the two coDtueDts.

xxxv. C. B. l rLLrArs. " Th. Usc oJ LoganlhrrLs in th. Inlcrptcldion
oJ Ccnain Entomotogical Problcrns." Anrals oI Applied Biology,
1937, vol, XXIV, pp. 404-414.

It fu found that 1lrhele catches oI insects iD a light kap arc beiDg examircd
statistically more coEdsteDt results are obtai[ed iI tbe logaiitbm oI the catch
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number is used iDstead of the trumber itseu- This also ha-s the ellect of reducins
the s.t ?mpint of a series of values by a si_Egte excepU""aIv taree ;;;- Th:traostorrhation appears to be made necessary by ihe lact"that"unit chanees
rD !ae. lactors ot tbe eDvironmeDt, such as temperatur€s, produce simiar
Eeometnc or perceDtage chatrges in the catch.

xxxvr. H. F. B^\NI,S. ,, Merhods oJ I vcstigaling th. Bionoflics of the
Commoa Ctau Fry, Tiputa patadosa,'roseihct un iirrl'iriili.l,
.{nnats ot Applied Biology, l0g7, Vot. XX[V, pp. 966'868.

. Full-gmrvtr l.arvae r.€re obtaircd by the O.D.B.C. method atrd r€er€d tothe-adllt stage on young \.heat. The irane flim *"* -iiJla ._-"ii."took place in gla-ss tubes. The eggs $ere kept in solia waicn ef;;l Th:;;;;
larvae were reared on wheat roouets, cldver or cbickweet 6";s. ;il;s;?
fhqg]pf, sUces of potato aDd 

-braD in petri ai"r*. rh"-UiJi"i ili",iiirwzrs as ,otlows: 6l p€r cent. of the larvae emerged as adutts. 75;; cent. oItbe.avaitabte esgs rrere-taid, 46 per cetrt. of th. .?g. h;i;J;; id-;;;r;.or rne tarvae survtved tbe two Iirst iustars-

xxxvrr..H..F. BaR'.Es. . The Asparagus Min (Melanagromyza SiDDI(x

i;"i!?1,'.#t\i.ff ;r?;t{''' Annars ot --{PPried Biotav

The asparagls mroer.has two generatioDs a year at Harpendetr. Tbe ftiesare on rlre wttrg lrom early JuDe to the end of luly aod asai; ftom th. heei..
nrES.or Augrrsr ro mKl-September. The larvae mloe tleitems of asnaraius
9uJ !tr: dama8e is not serious except wheD it occurs iD seedlhs bed;;; ;i;;

oy ao attack ot t-he larvae ot Lonctaea Jlavidituni;s Zett, .f\rce
par:rsrles,.a Draconrd Dat vsa lbathjaond Marsh, a pterorDaiid sbhctio&rrzf snaod a eutophid pkuro,ropis cpigonus Walk *ere iound. Tbe livE ?;;;-ii;qrstnDuEeo ,n asparagus $owing areas in England. U.S.A. aod.Euro?.

xxxvrrr. H. F. B^-R!iEs. Thc Holyhoch S""d,Vol, (ptatvedra malvela)
toge.thcr u h \okr on ttz b;"tribut;or ri ei,i"r-,*ai.r**iit1
and. an A s so.i ale d Ctinodiplosis spr*i,, -i. J"-.i -lq""jiii
Biotogy, tg37, \'ol. XXI\, i,p. 589_609.

. The li{e.cycle of tbe moth is descriH. There is one geaeratioo a year.tie moths beibg on the wiDS late in JuDe uDtil tne Udnni""-"il-,,,-ii'rtre r:rrvae leed on tne s€eds of holybock perloratilg tbed chaia"cteristi;[wrDe wlorer rs spent ra the soil. in ltay. they b€come active again pupatirigtowards the eod of May aad i! JuDe. -{a rcD_oeumoruo }ar;rsfte Atpiria tuf;'r.surav. $'as recordect. I he moth is onlv fouDd iD the s6utb-ea-ste."'""""ti"{ "iEnslaDd. Tbe A ?ion beeuc ar.d ctir-,a;pasii miaie a,e-roGJ'J;v?H;:
land, the latter also occumng in \[ales ahd lrelandi

xxxrx. A. ]l- LysAcHT. ,. .1a Ecologital Slu.dy ol a Th/bs t\r)tjrr,orhrips Rurus) and rs xcmau& e*ii d"riltiiiiii"ei,nifily
JourDar of Adimar Ecorogy, reri, ,r'oi.ii, irp.i?i':rEl "".*.,

- Aptino Thrips rrlus ls abuDda[t otr the grass plots of the classical park
Grass at Rolhamsted. Sampling has beeo Lrrieri ;t l;;;;;"; ii.';
numoer or ptots. and populatjon couDts made. A. rtlys is parasi[is.a l" ""ee)wo,rln A gutuuhn4 aptin,, on which some experimlotal iork is descri-bJ

rarety louDd oD two of the plots aDd this diflereDce wasrouDo ro De coDstaDt rn two yearc. There rs a ra;k growth of f1oku" hnatisoathese plots aDd this seencs to have aD uda"ouraUte ioituence on;fr;;ff:;:Inlected rDsects bave, however, beeD rouDd .r r:i;-r;;"-;;-"r*;;;;;;;coDditions. otber ractors, and particurarty ,hU; .h"; ;idi.#;;"t;:distribution are discuss€d

xL. B. LovrBo]-D. lnuestigqtrcTl on the Control ot laalhc, Iachelstr. 
^ot.s 

on cratu llics and lhci Lamac.,, IourDal of th; BoardureenkeeprDS Researcb, 1932, Vol. V, pp. l2_t?.
S€veral species ot cratre IIes have been reported as iniurious in the laryalstases in t.bis coutrtry. AD attempt is bebg -;A;,L-y th;Gff;;i*_;il;i

$ubs, to deterEiDe the species'whjch a+ itriuriois to goll dEtre_it ;inC
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ihDcsrble at DreseDt to distinguish the species from an examitratioo of the
lari,m- sussehons have beet DUt foru'ard that the traPpins of adults by
licht traDs-;ould serve to redice tbe larval population Examination ol
li;ht tra; material shows that iD the case ot T. Paludosa the females had lald
ainmxiriratelv 95 Der ceDt. o( tbeir eggs before trappinS. Hence this control
ni6asut" is viluet& Ior this ryecies.--ExperimeDts with the St Ives exter-
minator show that there is a te-odeDcy for the emciency oflbe extermiDator to
vary witb the age oI the grubs Thus the time of apPlication is imPortant
fro; the point ol view of efficient control.

xlr. B. LovrBoND. " tttt'zstigations on th? Co'ttrcl oJ L'alhd Jarhtts'
III. So . R.sklrs ol Biceditg and Samqling E'P?"mc s.durt"8
th2 Curtd saasonl Joumil of the Board of GreenkeePiDg
Res€arch, 1037, Vol. V, PP. 107-112.

The r€rins of samples of leatler iaclets from various 8ol[ courses coD-

firms the vieuithat T. f\ludosa is the most Prevalent species, althougtr other
sD€cies do occur. la minv cases there is a considerable amouDt of ParasrtEm'
i"iiii.-"ii-itim&;a to' effect anv aPPreciable decrease in tbe PoPulatioD'
It is easv to distinoish b€tween the eggs of ?. PdludosL' l o&'cca i'no
f- octnaiis. Tbese ipecies also difler in such details as number of e88s and

incutatiotr oericd, etc.' '-ii"p..ei *-it"g oI shows that therc is a tendency lor Srrrbs to rnove to
fiee area-s froE adiacent poPDlated areas.

XLII- F. TATTERS,T:ELD. " Modc,n D.o.lopm?"ls in R?szdrch o' Itts'r.
tkittzs. Pdrrl. Gcrt.nl Sum.y." JourDal of the Society ol (hemrcar

Itrdusky, 1937, Vol. LVI, PP- 79T-85T.

A criticel surveY of receDt work on insecticides lt covers many oI the
m.rc imDortanrt resialches carried out bere and in _{merica"-la._J"'.f 

"*"*its 
ioxicity of coDtact atrd stomacb lnsectic,ides' the

.*"iu, i"r"t.pJ 
"t"listical 

6chtrique, field trials chemical develoPments'

soit fuiigation 
_and 

mode of actioD of iDsecticides are dealt $'ith'

xLIrI. I- T. M^atLN. ' Ltoikrn Daelop,wnrs in Rcs?alcl on Instcticidts'^'"' 'n"; ii.-liid;iaa n"* ProAkrs." Jonrr,at o( tbe societv of
Chemical trdustry, 1937, Vol. LVI, PP. 85T-9lT'

A[ account of receEt reseaxch work ol1 thes€ insecticides' The chemistry

""a 
'pi.p-oJJJioitt 

";hemical 
evaluatiotr of fish-poison plants and PFethrum

arc surveyed.

vrru S G I^Ry. I. T. MARTIN and F. TarrERsFlELD. " Thc AniJicial"- iiiio ol FT clhrtm Flotocrs-" lorurnal oI the South-Eastem
.lficJthirat -CoIege, Wve' Kent, 1937, pP l08-ll4'

An acco$nt oI a ioiDt erperlneot b€tweetr the South-Eastern Agticultural
c"I.J"]w"". k"ri,'"oa n,itt"-"t"a ExperimeDtal Statioo uPotr tle dryhg
.r rri"rhnim oowers at dilfereat temperatures in aD exPenmeDtal-noP krln'* 

Th;;;;;ot"" r..d is describea and tte pyretbrio c'nGot oI the kilndrie'i
no*ers eiien Ior a comparison with their aitiried coDkols*'T*;';'.'il ;i p etbrins iD tbe samPle dried at {6"C (ll3'F )-for
zr li...""s'""a1rr tl*e dled at 6aC. (154"F ) ;Dd 75'C 

- 
(167'F ) for 5t ang.si

il;;-;;";1t""i;. -ihere 
is little oi no rois of Pvretbrins in samPres dried

at temDe;atures ;f sfc. (126'F.) and 60 C (14trF ) when comPansons arc

maae *ith their airdried cotrtrols.

T T v^RTrli and C. PorrER. '-7 ColowLss A'Jitc Enratt of"-- 'i"ran u- Ftouers." lontrial ol the Societv ol Chemical Industry'
1637, Yol. LvI, pP. I19-120-

A brie{ accoutrt oI the PreParation of a colourless extract oI Pyretbrum bt

"*tra"i.in; 
th; ;il"."a fioJ".. iD the prese-ace o' absorbent chalcoal. with

tigbt petiote"m. The colourless extract rrlas hiSb'ly toxic to larvae ol rr'{'4
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xlvr, F. TATTERSFIE_LD aDd J. T. M^RrrN. ,, Art Orticauy Adilrc
yon.sr:,snr :! Derris ,R .ri, relat d to Tozica/o|.,, iourail of therocrety ot (bemical IDdustry, 103?, Vot. LVI, p. ?-7T.

A brief atcount of the isolatioE aad soEe ol the properties of tie crJrsta[ineprecursor ol toxicarol.

(r) FrrNGUs DrsE^sEs
xlvrr. G. SArruEL l1d F. J. GRIANEY. ..Sorz Obscrvar;ons dt th.uuLncncc oJ lusatium Culmorum on Wlvaf.,, Traasactions oithe British Mycolosicat Society, 1937, n.i. ixr, ifliii:iii ".

- This fungus, whicb is kaowD to be sigdfican y pathogenic on oats andwleat under certain conditions, was found present'ori l.afif,y *i.riai-!-lair-t!at the time 
_oI floweriDg, aDd increas€d in emount as th" ..;*;_;e;i;;;;as oraDy.ls ?0 per ceDt. of rhe plarrs examined being r.""a i"rliJ i,iiii"ha.rve.st. 

. 
Atthough the fungus i,rust have b"", p;..; i;;;:;iffi.; ;i:start. aDd was showE to be-poteDtiauy parasirici it had in";a;'ih;-;i";i:parasjticatty. oDIy as tle to"e. u.g.o io'i*"--;ii;rtfi;si;;;"#fi;."'t;in other districts, e.S.. the North"ofrl"i",i".",tiiii'aiiF"Lx::,;[""oT..gq,iff;al,ffi ]iT,xtoffi 31,j,, 

j*
xr-vtIr. ..S. D. Gen_nrrr. .Soil Conditions and th. Tahe_att D;s?ase oft.Vh.d. I t . Thc R.tariolt b"kD?.n Sod n,*t;"" "i ih 7*fr1_l!
- , l\,oo"t .9f Applied Biorosy, rea?, t.i.-iiiv:';p:";Z;'_;rt':'.
uy lorced aeration acid soils can be readered quite as fivourable {or thegto-wth oI.ol h,obolus eraminis atons t},e.o"t, 

"r ,i,t..t *Jit"ri.-i""rii'"rtlsoits. 
. . 

Tbis a rees witb the hypothe;is tbat .r"n g-;h-J"oii;*.*;#;:t:itr acid soils r.i rctarded by ih'e accumulation "i;;"&;;;b;ffi;1fi;
x Lrx. S. D. CARTaE-r-r - ,. Brom_rhyrnot Blu. ;n Aqu.ot s Sodium Hvdrcrid2

r":;f{#-:tr,ii?"*:t!:tr,{{.'i;;i";:;;1";L;'H;'J
A ,rote on a uselul method.

L. J. SrNcH. ', Soil Fungi arrd Actirromy res ik Reldtott to MatunalTreat,n nt, s.aso,t aai c,"tt.,, e,"ir" .r lpptI'iii;;;;,"i;;i,Vol. XXIV, pp. 154_t68. '
A dirl.ct coEelatioD uas lound betweeD soil fertitity as measured bv croDgro*'t} (rDaDgotds, wheat) aDd the num.ber of fungi and ;G;;;;i;ir.ilIsoil; but eyideDce as to periodicity in tDese numtjers was i.DcoDclusive. TheEIs Do supFrort lor the view thai mrticular .i-r-*ia- t *-,_'"irC i#'rllsp€cific ,uDgus Ilora.

(c) VrRus DrsEAsEs
t-t. J.-HENDERSoN SMrru and F. C. BAWDEN. ,, D$.uss;on on Re..n!woth ott Hatty ptorcins ;n vilus r,I..ttio,, ";'iii"eli_iii )i,. iNalun oJ Viises." prtxa

1c38. vol. xxxr, pp. tss-BflT 
of th" R"val Societv of Miaicioe'

, Our kuowledge of the Dature o, viruses has beeD gready deepeoed itr the
H!,-I:i-y:iI The yirus of tobi.cco mosaic has aow beio sb;*;i"-b";Dlcreo protera, whjch wheu suEcietruy puri{ied exists ira fiqria c-nJt ii"l
F"ii,-}it"6.l';tn';,"',"ty::*:,tl"ri"rF*,r j;'rf 

fl t;"*ffi i::ttat t.be constitueot partictes aro rod-shap.a. .na x_i.i-i".f;;#*fi:,7roe rneasuremeuts oI their Fidth. FroDi solutions .r-O. pi.l"ia 
"&df"lsnaped palacr,s&ls ot fibres are readilv obtarced, whicb are ;sibi;';r;;;;""ml9rgs.rpe, . 3p-d itr certaJl cotrditio;s Eesomorphic fibrijs-;;;;";;warca are visible to the Daked eye. fn tne process.of purUEU; th:'#,ffi;undetgo€s a liDear aggregatiotr. birt in ti

flF.,ffiffii,,ffi.$HlH#-ffi
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the inlected Dlant it is loutrd in quaatihes as large as 2g_ Per litre ot sap'

."a ut " m:olecular weight ot tle order oI 20 mi ions sunllar.Proterns
have been isolated from tbr€e strains of tobacco mo6alc aDd ts/o stralns or

;;.-;;;;;;, th; iualvia,a p'ot"ias exhibitiDg characteristic dilfereqces
just as the dis€as€s they Pmduce are charactenstlcauy dlstlDcr'

LrI. F. C. B^WDEN aad N. W PtRrB. " The Isoldion -and 
So'nt

Probertics ol Liauitt C'vstalliw Sabstanfts lnm Solataccous'iitri"'1ir,:a,a-,1;i- TirL smins of roba"o r'Iosdic 
-v-ir-us-"i';fu;;;;itb. noval societv of l-ondon l93? vol CXXltr'

pp.214-320.
\ucleo-Droteins with char&teristic optical proPerties rvere rsolated frol'l

-r""""-u"^ Dlants infected with three straiDs oI tobacco mosarc.vlrus' our

i'Jt*d,r"il'i-"aiitrv plL"t 
-.-- m.v .* irfective at a dilution of l/l0r0 and.give

."-lri. or".ioi6tk q'itb antilera at a dilution of l/lo?' Solutions ot tbe

"'";tlua 
'orotiins seDaate iDto two la)'ers if the ProteiD conteDt ls ralses

lf-"e atut 2 oer i-ent- The lower layer rs the more coacentrateo ano.rs

Liretringent, wbie the uPPer shows anisotropv of.flow lh9t"-:: 1?-T::T'
aiff"*oL ii tU" virus aiiivity. expressed in solid coDtent' oI ttre two Eyer:'
ihe anisotropv oI IIow can be e-asily recognis€d in solutroos cotrtaralng onry

,i il -'iil-."jt.'J t--i"i;. wh.; dentriliged at hiSh sPeed these solutions

aeoos'it ttre prot ld i" the lorm of a birefringent ieuy'-'"ir;';';,fi;';;;tion tas vet been t"ouna wiicu attacks these Proteios

^t "o aooi"ciadb;te, but the activitY caD be aflected t'y a numDer oI

ii"i"r.ii'.i1-'ill'- itJ 't"uiutv'to,,araj 
l",t a,d dryins hP Fl,"tigi{'

,"a ttr".oo"aitio"s uoder which t"be Ducleic acid_Proteitr complex breaBs oovn*__fi. ptFJ p-p"rhes o{ virus PrFneratiotrs and th€ x'ray measurements

.. t},.# aie int&orited oD the theori that in Purifled PryParations tlre coD-

.t-rtiii' ""itia*'*i- '"a-"up"a, 
a;d it is sirggested tbat these rcds.are

il;ii";; fi il:-ii"; As*ti.; or smallet uniG There is evidetrce that
in the DlaDt. Dart at leest ol tbe !1rus b not aSgegated 

'or 
ilters whicb P.a_ss

;;"i&;;"'iil;; 
-G& 

untreated pl"nt "i! oio not do so with Purified
prepa.ratioD!

Lttr. F. C. BawDEN atrd N. W. hRrE 'fiP Relationsh;ps^be'o?'"
i-;onia c-"tott;* Preldrations of Cku'nb?' Viruses 3 (nd I
^it stn;* of Tobacco Mosaic Vittts " British Joumd ol ErPen'
.*t"f p.tt'.t.cv, t937, Vol Xvlll' Pp 275'2so'

Methods are described Iit the isolatioa of nucleo'Proteins Irom cucumber

a""ii iri*t"a-*ii 
"ucumber 

viruses 3 and 4' These have Dot b€en isolated

i.;"r;";;;;J';i.;i"l-"oJ tt" 
""ia"o"" 

available itrdicetes tbat thev ar€

A;'"1t";iiiem4""". InI*tioos were obtaiDed with l0-rog ' and.sP€cific

;;t"i;G ;th ;"iiserum with l/8 x lo-'S conceDtrated solutioDs are

il""-L"."".t" bire&iDseDt and dilute solutiotrs sbow aEisotropy or. rowi
JL"-."ai-iirt"a bv hieh-speed centrifugation they form biretnogent Jeures'

J"1'-*iJ,i-r;-.iiiirt r.J'*iir'aaa or am-monium iu:phate ttev {orm treedle'

;;;;;#:#t"t' - eiilougt- tfes" 'i'"e€s have a distinct host ranse rrom

tobacco mosarc virus, the punDd PreParations have similar chemi11l,lon-t-

#ffi;" "Ji,'mary 'p..-pJ.tG i" 'ttitl-on with purified prePaiatioos of

itrains of toMcco 
_m6saic vitus; tbev dilfer {roD tobacco mosarc vrrus

il;;t;'-";;;id"lv u,." tt" i"tog'iittd tto'o" or tobacco. mosaic virus

iiri.i'?L- -!1.r, ot(er. Tte co""'f,t'er *'irus's aDd the tobacco mosaic

;il;"-h-;;-;;;;-ioiig"o" it' common ; the results of cross-absorPtion

exDerim€nts betweeD the vanous viruses and thet afltisera are described

;f,;;;;;';;-iGuiiJ r".*,L" sne"esrsr' Possibre methods or reratiDg

aDd dEtiDgxishDS between vrruses ardihe relationshiP bet\reen the cucumber

and tobacco viruses ale dlscussed.

LIv. F. C. BAWDEN aad !{. \1' PrRIIt "l \olc on Anaph'la'is uilh
iiii'u.t;* tt*u ctepTriioll" British^Journal of ExPeri-

*"ota n tlol"gy' 103? \'oI XVIII' Pp ztluzvt'
so*d tou** protein-is anaphylactogeoic but tobacco mosaic virus rs

not.'-d;i ii,i"- p,i.iri"a uv aT 'hio;"- 
"""lpnate PreciPitation mav still

*-t^i. "'"o.-"f oiot i" i-p*ity i{hich is re-movable by tryptic diSeshon

.", U" a"-.r"t "t"a 
by the anaphylactic reaction'
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Lv. M. A. W^TsoN. ,, FicA E pninznls on thc Cordlot ol Abhs-tlansniuca Vitus Iliseascs oi uvo""y._ui'rvi-ii.,.,"' X""ii"""rApptied Biorosy, rsaz, vor. kxiv. ip-601-li1]'
.. Apbs-iDJestatioo of ttre Iirst yar,s gr.ol*tb ol Hltoscyamus (A,rowa as abienDiat- cmp) was reduc(d by spiaying with oi.otioi. .ria 

"oft 
lL, iiit.first eisht or niae weeks. The at.;tesi .r."t """-"LtiiJ-i;;;;i;";,weeLly iDtereats,. The percentag-e oI inJectioo 

"as 
lo,*-eio-a-Ol,";I;;j; ti;otr t!e- |nsprayed ptors. The fi'st croppiDg in tb;Gaye;-.ii;*'Jii,-"iiir

oD yietd as tbe le.rult of tle treatment';' bu"t;;tl .*iij i"i-""# ilii;tlncrease oI yield s.&s obtained.

APICULTURAL PROBLEMS
lrecfiotrs tor IJe€ Iavestigations and Biochemish-y, and BacterioloEv

DepartmeDt)
Lvr. H. L. A. TARR. ,'Stsdi.s 

o,, EuTol.an Foltt Blood ot Be.s. IIIFunhc,- Erfe";mtnts ott ttu rti*i;i' oliiz 'Dt;;";i.';;;"ir.;i
Applied Biotogy, I9J?, vot- Xxtv, jp. 6ii:aZA."-'"' '""'"'" '

- 
Evidence G submitted which supports t}Ie theory t_bat EuroDeaD FoulBrood is a sirste dise.-se carxa ty 6i,lti" j1"r,l'-wi;ti-i#'J'i,lt"i if.drcease can be nodified by iatrodJcirg cultuies .f ."rt i" .".";;il;'d;;bacteria i.uro. cotodes of bees inrec;d *itL-a. ;l-;; ".i;"#il".:;-.r:

l!!i,Pd!';#iiH:-,1',f i:;#:,,'"1",:tl*f "li:"*.flTn[,8alnpurae of youus bees-in affected' coronies; b"i;;n#;;i;";.':;f,,
bT,lffi H*:,H,oT:",,T'Ji"'J.#,'5.ff :lL"",r;.;"{ffi s ji

Lvrr. H.I. A. T^xR. ,.Siudips o, Amencaa Fod Btood. ol B.rs. I. TheR.tativ. parhos.nicit, of vcidarioc c.tk a; E;riiibl"Ti'a;^Li:":.I_ar,rae Jor ,E B/o;d ;I
t937, Vol. Xxw. pp . in-Yu1* 

" ADnals of APPIied BioloSv'

, 
Vegetative cells oI Bariltus lama? ha\e Dot produced ADerican Foul Brrxxtrn bealthy Ductei of bees eveD .wbeD a dose aindri-ti;t;;;;;;;;;#,

tha.o atr inoculum of-spoEs of tbe orgebism capaUte of causlne th" ai-*i* l*Deen sprayed over the developiDs brooa. a i.ery .;J;.i;;;-;ii-";spores oI. Barr'rr{s latuaz is eflecti"ve in produ.irg. a_..i.""i Fouj il;;"lh;tbe de-r,etopinS Iarvae of healthy nrcte;'are spra-vea Jiri-A;';AA;; il;;when tbe spores are fed itr syrui to the bees.
Lvrrr. II.. L. A- TaRr. ,,Addhd 

Brood of Becs.,, Annals oI ADDliedBiotogy, I0g?, Vot. XXIV, pp. 369:926.
. .It is .!ol*11- that ,.Addted 

Brood ,, of bees is Dot oI au iDJectious natuEbut is produced by a defecti\ e queeri ard 
"a; 

be;r; ;;; ;*u;ffi: -.","
Lrx. C. R. M.AxsE^LL and A. c. NoRu^N. ., Thc Aaaiysis of Mixutsof ctucos. and F,lctos. uith i.piih iliiii''i";;L;'::'f;:Aaalyst, t038, Vot. LXIII, pp. it*SZS. '' ' -- " -.- ^'-

. A procedure -for tbe direct detenDinatioa of glucose ard fructo6€ inrrtixtures is described, iDvolviDB b,,poiodite oxiaation-foigiuc#e;i;;;;".;
mrcro-copper reduction metbd foi trrctose. me r*r,,.-r^,1 ^i-ix-*--"Llj,lrn,a mrxture ls Dot precisely tbat of tbe sum of the irdi;idr; ;;;;i;;tateD separately. No coDstint corectio" can Ue appUj foi- r-ct;'I;ii;;by t.be hnoiodite. From tbe aoatlsis of mo*i mixtures'*:,iiil"iiiilDeen-denvcd for a,"oElts o, Stucose ;d 6-uctose ;di;'iilI";t:ft:0"8:fi ;;& o{ each.. Tb€ pres€Dce 6f sDall amounts of sucrose is *.U.rl""ff..t.Exarnples of tbe applicaUon of this oetiod t;";;;-dA;;#; ;;;.Lx. HucE NtcoL- A T.sl ol cas Tightncss of Hoia'tor".,l n"Bee woitd, togz, \.ot. XVIII, pp- tba_lbO'. 

-,

.Some standard fietal-capp€d glass coDtaiDers for hoDey were tested bvputting tbe closed contaiD;i i_D 
-ar atnocphere cortai"i;g ;;;;;'a;awatching for-chaate ot cotour of a faindy a;id iaaicator soiutll"-iriiaj. iilhoney-iars. No iar *?s lound to be g"._tigtt. H*"",'*;;;]#;;ti#occurs in storase the euse mav oosst iy E;; t,ilEi,hr#iil#..,1i-nli,lmojsture througb imperfect ckisrires.
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TECHNICAL AND OTHBR PAPERS
GENERAI-

Lxr. R. K. ScnoFrBLD. " TrE Vrscosi!! oI Flotl Do&gh-' Pxcdiags
of the RoJral Socieq. or l-ondor, A, 1937, Vol. CLXIII, pp. 334-337.

This is a contributiotr to a discussion oD the viscosity of liquids held by
the Royal Society. The results of the data originally published iD the JournaloI Pbysical CbeDisky aDd abstracted as papers V, VI, aDd VII in the
Rothansted Repoit for 1032 atrd as paper XVIII ia the 1038 Rq)ort were
briefly summarised.

Lxrr. G. NAcELscEutDt. " A lic?/ Caki*n Silicolhosphale." Jo]urn l
of the Chemical Society, 1937, pp. 805-667.

A new compound with a chemical coEpogitiotr approximathg to
7CaO.PrOr.2SiO, Ir?s jsolated from certain medium{oluEle basic s'lags.
Its optical aad X-ray powder data arc almost identical with those of synttretic
calcium silicophosphete of approximate composition 8CaO, PrOr, 2.5SiO,
Pteparcd by Tldmel. The Eew siucophdE hate, like the well-ktro\i.D silico-
camatite which is the DaiD constitueat oI basic Bess€mfi slags, is rcadily
soluble io citric acid.

Lxlrr. K. WARINoTo\. " Boro, in Ag/ic*Ar.ra." :\-ature, 1937, Vol. CXL,
P. 1016.

AttentioE is drawD to the rapidly growing list of plaDts lor wbich boron
rs aa esseotial ele&ent; water culture experiments at Rothaosted suggest
that carrot catr also be iEcluded.

LxN. F. C. BArVDEN aEd N. W. PrRrE. " Liquid. Ctysloltine Prcparalions
of Culrnbea Virt ses 3 and 4." Naturc, 1937, Vol. CXXXIX,
p. e6.

Nucleo proteins have been isolated Iiom plants inlected with ttrese viruses,
\yhich are similai to thos€ isolated flom tobacco mosaic. The rnethod of
isolatioa is describcd, atrd the physical proFrties detailed. Fuller particul,aE
are given in paper LIII, above.

Lxv. E. J. RussELL. " Methods ilt Scicnlific Research." IDdian Associa-
tiou ior the Cultivatioa oI Science, trIarch, 1937.

Lxvt. E. J. RvssELL, " MoiLrn Mooemcnls in Aglicubual S.icnce."
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WOBI,IRN EXPERIMENTAL FARM
REPORT FOR 1936?

BY DR. H. H. MANN
Season

The season of 193&37 was a very wet one, esprecially in the
early spr-ing,- and in the autumn. This made the viwing 6i spring
crops dificult, though the relativelv drl.period in tf,e surirmer
itself made both ththay time and liarvest iairly successful. This
$r1, -period, however, caused the,sowing of kale"and other similar
fodder crops to be unsatisfactory, espeiially when thev could not
be-planted before June. The miteorological records frbm October
1936 to the end of lg37 were as follows :

METEOROLOGICAL RECORDS FOR t936-37

Uonth

Rdinll$

Bright
Sun-
shine

Tcmpdah.le (M.d")

Total
Fall

No. of
R"i"y
Days

Maxi- I Mini-
m,r- I m,rm

tft.
iD

Ground

Grass
Mini-

t936
Oct. ..
Nov. . .

Dec. . .

1937
J"n. ..
Feb. . .

llar. ..
April. .

May..
June . .

J"lv . .

.{"g- . .

Sept. . .
Oct. ..
Nov- . .

Dec. ..

Ins.
1.80
2.14
1.38

3.16
4.16
3.27
2.54
3.94
1.49
l.2l
:,.36
1.46

1.84
!.41

17
t1
l6

24
22
2t
l5
t6
t0
s
5

t6
t2
II

Hours
t10.3
44.5
5t.5

50.8
u,7

r04.3
96.4

166.?
t78.9
t28.4
199.5
150.2

59.4
28.7

'F. I 'F.
56-6 ) 1o 4
47.o ) s4.7
a8.l i 34.9

{6.6 3s.2
17.3 36.8
44.0 3t.3
54.3 I 40.4
6r.5 I 45.s
66-0 I 47-8
68.9 I 53.3
72.5 52.8
64.1 i 46.4
57.s i 42.t
466 ' 14o
4l.t 3r.8

.F.
49.1
43.3
40.5

10.7
40.7
35.2
47.9
55.5
63.2
64.4
66.5
58.3
51.3
43.0
38.6

.F.
36.0
32.6
3 r.2

32.0
30.4
28.3
38.0
43_4
4{.8
50.0
48.5
42.1

30.7
2S.l

Total or

1937 . . 30.{il l'rl t301.7 5,;.8 41.{ 5r,.8 37 9

CONTINUOLIS \4TIE.{T AND BARLEY EXPERIIfENTS
The present interest oI these experiments, which have been

carried on ever since 1877, resides chieflv in the studv of the effect
of fallowing, without lurther manure, bn the cropi of wheat or
barlev. Two fallows have been taken in recent r.ears, namelt. in
1926 and 1927. and again in Ig34 and 1935. The crop in lg37 was
thus the second after a two vear fallow. and thus asiists in deter-
mining how {ar the previous manuring lor fifty vears has affected
the power of recoverv of the soil through fallowing.

(o\ Cottittuo*s Wh4ol. " Red Standard " rvheit was .ov,.n in
October, and a good plant was obtained and dweloped normallr..
The onlv dificultv in growing it was the excessive giowth oI wiid
yetchling (Vicia hiruia) on certain plots, notabt\- on plots 6,9and
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llb. The infestation by this weed was little improved by the two
years' fallow prwiously referred to.

TABLE I,
c6tnw.,tuiq ol lvtudt.7s3ial1.,2 y@s' Oe34 l935l JallooirE.r.l Fai* jallo@irs.

7927 aul 1924.

The chief interest of these figures lies in the relation of previous
manuring to the capacity for recovery of fertility by means of
fallowing. This is shown in the lollowirg Iigures for certain selected
plots.

t920 1936 1937
Afte! two years' Altet two years'

fallow ,allo*
(Do manures siEce 1926)

bushels
17.9
2.3

12.9
I1.5
18.6
E.5

13.6
t2.0
t6.0
ll.6

The recovery oI the yield after the fallows is very striking, as
well as the mairtenance of the recovered yield for at least two
years, in spite ol the absence of any manuring since 1926. This
applies to all plots except that which had farmyard manure for the
Iirst lifty years, and to the plots which have become acid through
the use of sulphate of arnmonia.

1877-86
(with

manures)

r9l7-26
(with

maoures)

24.1
t7.7
3r.5

32.{
17.1
24.7

I ..
2a
2b
3b
4 ..
5a
5b
6 ..
7 ..
llb

bushels
t6.8
25.4

ll&ur6 Applied Annullt
{Bcror. dlc Frllof,.)

For .mrorB * R€porl 1927-19r8
No mntrE sinc lS26 lb. lb. lb.

I

,b
,bb

I

7

8b

9b

r0b
Ua
t1b

U@aurd
St lphat of .l@@ia
As ,e, Fith lime, Je., r9o5, reDe.ted 1009.

1910, l9tl ..
As 2a, riiL lim€, D.@ebcr, 189 i
As 2 b, nth Ie, EFated J e. 1905 .,
Iitrat4olsoda .. ,.
Nitt t€ ols.da .. .-
ldineral !'rue (suF phBphate ard sdph.te

or poiGb)
ltincral b uB dd !'dDbale ol aJDmi.
.{s 5a, with liDe, J&,,1905
Mh.r.t lr@u6 @d nitlate of 3.da . .
Un'Deurcd
lfin El Dadur6 drl,in .lt rnrtc res, sulDb.te

of @onia ..
As 8r, ,ith li@, Ju., 1906, reF.t.d Jao. . l9l8yin ral mdur.3 &d s'rlpbat. o, aD@Eia

(omit red iq altemar. !..rsl ..
.^s 8b, with lide, J&. , 1005, r.peatcd Ja. , l9l8
MineEl@ua dd, io alterDat. yEs, EitEre

of 3oda. .
ttircrrl heum @d oitrat of soda {ooitt d in

dt @tc 
'qrs)Sup.rDhcDh.te and nitrate ol soda

RaF dut ..
Sulpha& of pota-sh ad nit.at. ol 3od. . .
Fa@yaid manure

lt,0

1.4
12.9
lr.8
14.0
Il.5
lE.6
8,5

lt.5
lr.o
l6,o

1.2
i.4

1.8

8.3
tr.4
13.3
tt.6
ll.6

l,oo7
137

,ul
770
7'E
437
687

1,05t
50E
7St
721

72

106

528

il96
72'

681

50.0
58.9

50.6
5S.0
59.5
50.5

56.5
60.0
59.0
60.2
66.2

58.0
60.0

60.5

59.'
68.5
5E.0
60,5
5It.5

1,E5'
,66

1,0,10
1,31i
1,330
t,412
l.l3t
t,022
1,0,r5
1,614
1,386
1,610

2ta
68t

,18

1,351

2,08r,
l,rl9
1,398
1,9t0
1,80?

YieA of dressad corr. Per acre

bushels
3.6
0.3
4.3
7.1
4.4
5.1
7.4
8.8
4.0
0.6

busheis
I l.l
0.3
l.l
s.5

t7.8
r0.9
13.3
12.8

2t.t

bushels
10.7

no cIoP
13.7
r3.4
16.8
16.3
14.8
tt.4
t3.0
t4.3
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(b\ Co iwous Barlqt. T\e crop in 1937 was substantially a
failure. The land in this case has become unworkable in a wet
period, and as the early spring of 1937 \ras wet, it was impossible
to tet a good seed bed. Plumage Archer barley was sown on March
3lst, on a very bad tilth. The crop never flourished and the yield
was barely worth recording. The following table gives the actual
yields :

AABLE II
Cb .iM Gr@ia ol BaLr,lgai4lt 2 yel 1r931-t9r5) t tL.it aad )r@ka lLtt@int,

l9t7 .tt l lg,A

IeuB Appuen Amoally
(Belore rbe Farbr)

For.DoEtrt. * R.port 1sr7.1928
No mdu6 rine 1026

lb. lb. tb.

I,.

,b
,bb
3a

3b
lbb

4b

!b
6

Eb

8bb

r0b
ll.
rlb

U!j!@6.d
Sdph.t ot uh@i.
A! ,a, wit"h lime, Mar., 1005, teD..t.d 1909,

lrl0, lglt ed lrr! . . -.
A3 ra, witblime,Ds.,1897, rep€at.d l9l,
A!,a, iithlie, D@,,1E97, reFat d Ud.,1906
NitEtcofsoda .. ..
a, 3a, eitb liEe,Jaa.l92l
Nihateofed. .. . ,

& lb,,ithU@,Jaa., rt2r
Mieral neules (BuFrph.aph.t. .rd sulphate

ol pot Bh)
A34a,Fithlin,1916 ..
ldDerrl lfuq.E dd sulDhate ol abEoda
A. 5., witn lim., lfar., 190t, EFat.d l9l6
& 6., rith liu, D!c., 169?, lelst.d l9l,
MiEralmirt,sadnttrat.of loda ..
UDh.au!d
uheral ou@3 ud, i!.ll.rute ,ts,3nlpbate
A3 8a,*ir!lie,D.c.,r8r7,r.F.ted l0l1
iliaerel tfuuE ed sElpt.t of .DDodi.

{oEirr.d in alt @t.y.a) , .
A! 8b- ?ith lim., El..,, 189 7, reD.:t.d l9l,
MiEr.l barur.s .!d, i[ dt tu.te yraE. Eitratc

ol.od.
lliaer.l trEu6 dd oitEte ot soda (ooitt d i!

dt ruleytrs)
Sup"rphGpha!. dd oirnte of soda
RapedEi..
SulpLar. ot potEtr ud trirrate ot soda
Ftrrm!.rd m:ntrr.

t
!aJ
t.,t.t
t.t
,.E
,.6
,.2

1.t
0.E

2.1
1.t

,.6

,.6

;
3.9

1.6
2.6
l.?

5.E

t8,
,08
ll2

78
19,
,84

I
184
6a

104
1t,
l14
116
100

4
t8

108
51

110
llo

lla

ur

43.0

al.0
41.8
4:4.8
,u.a
.11.8
44.E
11.4

,aa.8
!t..E

is
A.8
ltil.0

'a4.0

,r?1-a

a-r.g

17.0

46.0
!(3.0

14a.8
a8.0
18.5

1.
616
195
308
3?6
376
388
,41

,50
186

lso
l?0
381
301

31,

3rs

464

174
356

4S'
706

RO:TATION EXPERIMENT
The rotation exp€riment on the relative value oI farmyard

manure made fiom a rich feeding stulf like oil cake and from less
D.itrogenous material like com (which was the work for which the
farm was originally opened) came to an end in 1937 after continuing
for sixty-one years. The last crop, taken on Series C in Stackyard
Field, was wheat, grown after alsike clover in 1936. Red Standard
wheat was sown on October 2fth, f936, and grew well, giving the
Iollowing yields, pr acre :

I bushets
Atter cake-{e€dhg | 17.4

tb.
60.4
60.6

lb.
I
IAfte! corD-Ieeding i I ?.4

PIot

H.ad Con

Tail Con
Srrail,

Cndfl, ek.Yield weight per
Bushet.

19.3
20.1
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The final vear, therefore, gave results which a$ee with those

.Ut"i".a-iUtoi,eUt"t the expe ment, indicating that the farmyari
manure Drepar:ed from the richer materials does not carry 

- 
lts

up"ii*ifv i". manure beyond the first croP after it is applied'

GREEN MANURING EXPERITTENTS
The vear under report was also the last year of one of the

oldest eiperiments at 
-Wobum, on the value of Sreen manunn€

with tarei or mustard as a preParation for wheat' 'lhrs' \f,hrch rs

in L"*to" Field, has gone 6n iver since 1893, and has shown that
i;.;;;;;aoe"n maiures, applied every second vear, even wben

.rrooleniented bv dressings of superphosphate and potash,-Jre -not
i"h'"i*t to maintain the {ertility of the land ior wheat'.'lhe last
croo oI wheat in 1937 sbows this as clearly as in any Preuous year'

Thi variety o{ wheat was Red Standard, and it was sown on

October 27tb, 1936.
Yi.A oJ ukdt Pcr acr.

Nitroten
la

greeD

I u*0".,
Tail con

Strau),
cholf, c,c.Weight

Per
bushel

Mustard, old
series

Tarcs, old
seri€s

Mustard, ner

Tares, r1ew

lbi

26.3

37.8

31.6

u.7

bushels

7.1

9,4

lb.

60.5

57.4 |

58.9

58.6
58.0

lb.

I ls0

lb.

1

2

10.4

10.5
t0.8

1343

l85l

1455
t0l8series . . I

CoEtlol .. i

NBw Grcel MetunrNc ExPsnnrcxt
In view of the unsatisfactory results obtained with green

manuring with either tares or mustard as a PteParation.lor wheat'
a new e"xoetiment was designed in 1936 whereby these Sreen
manures, i well as clover and ryegrass, were rrsed-as a preParation
for kale. two croos being taken in the previous winter and spnn-g'

and the kale beirie so\Mi in or about June. At the same tune,lhe
use of farmyard rianure (at the rate oI teD tons Per .acre) .and. 

ol
straw (at tire rate of 30 cwt. per acre) in coniunction with the

*""o ,i..r,*er. was tested. De[aits of the results of the first two
i;; ;i ibi;-;d;iment (Ie36 and Ie37) will be found in -the
it"tirti*f 

""&i"ri 
oi tui. r,fort. In this experiment, any residual

value oI tbe green manurei and other additions may have on a

succeeding croip of barlev are also tested.

LUCERNE INOCULATION EXPERIMENT
In 1932 a series of Dlots was laid down to test the effect of

i"o""tation of the seed'on the yield and character o{ lucerne'

and so 1932 is the sixth year of the growth of this. croP lt may b€

ri.tJ .t-."i" ilai the'results haie shom no increase of yield

a

Plots
Yield
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due to- the iroculation, thouth the nitroten conteut of the fodderfrom the inoculated ptots wai greater in itre eartier veari. B;;i;.prors nave conturued to yield very heavy crops, anaibt ot tSgZlione of the.largest that have beei obtafied. '.iirrifii ;;i;.";:;
acre rn eacb.ot the srx years, ilcluding lg37, on both the iioculaied
ao..rT^y-T9ly'.ted plotsare shown in the following tabte. T#eecrop6 were obtamed during the season, as usual.

YicA of kt2rn ho, pe, a.rc

harrowing of

at one end of the block. lucerne dying out after ihe end 'of
st.]( vears.

tons
23.99
23.s1
23.76

toDs
5.O2
4.98
5.00

toDs
4.97
4.29
4.33

toDs
6.5s
6.48
8.52

toDs
4.O7
3.96
4.01

3.28
3. t2
3.20

o.70
0.68
0.60

This crop has been maintainA by ,.ry_ tno-fuU *ingii
:l:,"Ti.r,{,^"^r.:*,{inal cutting has been tiken e"cf, y"a., ."peitJseveral times during the ,u..&dirg "rt"t"r,;;; i# fil;;::years, a dressing of farmtard manure (I0 tons "o. "...i1..r-i".rIITi;i,fl "1,".',,11-*ri'iffi,;ilt,T#ni,"X.!,.."Tlliil,::.,_i.1,r?irXfi
at one end of the block, oi the lu

OTHER EXPERIMFNTS
. .+rr. ac-coun! of the folJowing experiments will be found in thestatistical section of this renortl

] 9* C!!,^se RoW;ol brferimmt. This has been carried outever.slnce 19:10, using no outside organic manures_ b"t ;;l;;;varrug quantrties of nitroeen tin 
_the form of sulptratir oi aminiiiaipota-sh (in the form of muiiatd of pot.rt 1, ."a iii"iiiffi;ii'0;

Il".L"_r- gi superphosphare) for each crof. rsai i, til;iluiir-.r[prn thrs senes.

,- 2. Thc Manuring of. Sugar Bed. T.his is a study of the eflect oflarmyard m-anure applied in the previous auturnn, and of commonsalt,.superphosphale, and muriaG of p.t*[, .ppiiJ "ii#il';h;P-revrous autrunn, in the earlv spring, or at the tiime ot sowi.o ^.the^sugar becr crop on tre right L;ev ;il ;i iirjf;. ' wwur6, urr

.:. t he Marutrrns of Ma*cl Gard,et Crols uilh Cotee$ra.ldotgati. and Otfur Sritiogettotts Manrres. Ttr,e ;; ";J' ;"i;;;was kale, and.the manuies i"".rtig.i"d *;;; ";i fi; ilff;miurure, rape dust, compared with iutphate of ._*oii.l- t-*",

POT CULTURE EXPERIMENTS
. Tbe main progriunme in the pot cultu.re house was a continua_tion- of work on problems which have a.l.en i, .or,r,"iiio_-r";ifr'iliefiel.d experimenis. The experiments on .. clover .i.tn".s i '-ir,

$iiferent kinds of clover, Uegiu in fOef, fr.. ,"* a"fi"iiii, ..t"tIished that the ctover f ai ruri which ir r; ;;;-;;' ; i1;' iiirri"i'if,of Woburn is somethhg apart {rom eeiwonn';ii'i.t, i',ji i?i} i}l'iidamage by fungi, to which it is usuauy "ttrib;;;,;;;il"t#.;co-exist frequeDtly with it. Heating of tt;li;;iilii1:FBr;;;i:
lor a time the advent of clover sickiess, *a 

"fi" "*"i ii,ifil#;:ln 1936, the stilt more important orscovery was made that a liberal
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application of farmyard manure was successful iu prwenting clover
siclirress from appearing in the crop, while artificial manures had
not a similar effect. The results will be published in the coming year.

The study oI questions relating to acid soils, such as those
produced by the continued use of sulphate oI ammonia on a lime-
deficient soil, have taken a good deal of time. Some of the important
results are that (a) excellent crops of barley can be grown on these
soils without any addition oI lime, provided they receive a good
dressing of farmyard manure, (D) the addition of calcium salts of
any kind cannot replace the use of caustic lime or carbonate oI
lime ir bringing back the {ertiLity of acid soils, (c) even large dressings
of phosphates do not bring back the {ertility oI these soils, though
this has been stated by many workers on the subject.

Work has continued on the effect of manuring with various
Iorms of orgarric material,. chiefly -those which might be used.as
green manures in comparison with Iarmyard manure and with
sulphate of ammonia. These results do not lend themselves to a
srunmary, but they will be published in the near future.

FARM REPORT
From the point of vierv of yield, the season of 193&37 was, on

the whole, a good one. All crops grew well, and spring grain crops
did very well indeed. The rain came very awkwardly for things
like sugar beet or potatoes, and, to an even treater extent, for kale
and similar vegetables. But, in spite of this, good crops o{ all
except kale were obtained over the greater part of the farm.

In Stackyard Field, the area Laown as Series D was fallowed
in preparation Ior arother experiment, and the year was suitable
Ior this pu4rose. As a result, a very foul piece of land has become
ready {or further experimental cultivation. Similar measures will
be taken with Series C in 1937-38.

As far as livestock is concerned, sheep did very well during the
year, and the shepherd (W. McCa.llum) obtained the shepherd's
prize Ior the county lor the highest p€rcentage of lambs to eu'es
(I7l per cent.) in the lambing season of 193G37. The year closed
with a breeding flock oi 6l ewes, all bein'g cross bred, with one
Hampshire ram.

As far as pigs are concerned, the herd was somewhat reduced in
the year and the period closed with 186 animals. Awards were made
to the Iarm at the Bedfor<lshire County Show for a bacon pig
(first prize) and for sows (second and third prizes). Awards were
also obtained at the Iat stock shows at Bedford and Bletctrley in
December 1936.

E
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DETAILED RESULTS

OF TTIE EXPERIMENTS

t937

Notes oa the Con6trucdoD and Use of the Su.Etmary Table8
ln tle rem..lader of this Report ar€ Eive! tn the l93O Report,

pp. lZ0-173.
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REPLICATED EXPERIMENTS, 1937

tzr

CHEMICAL ANALYSES OF MANURES USED IN

Manures %N %P,ou

21.0-21.1
14.9-t5.8

15.5
20.1
3.49
3.34
434
3.81
3.76
5.52

2.67,3.34,
3.98
8.04
0.63
0.79
0.15
0.60

s3r
3.18
3.98

3.30
r.80

TN

=I _64
1,62
l.?l
1.76
1.76
r.03

I
Sulphate oI Pot3sh
Muriate of Potash ..

l?.6-16.8 Total
15.0-15.8 Water SoI.

19.4
52.O-51.8
62.4-62.7

%P,o,

%K,o
lluriate of Potash

(r)

(2)
(4)
(6)

Used {or RottraDsted and Wobum ExPeriments. All other samples o, Poultry manure
used at outside centes.

(3) Used in Rotbamsted Potato ExperimeDt, SPring apPl'catioD.
Used iD Rothamsted Potato ExperiEeDt, Autumo aPPlicatiotr.
Used ia Rotbamsted Sugar Beet and Maogold ExperiEeDts.

'Ihree Course Rotadon

Chaffed Straw ..
Adco
Superphosphate . .

o.2t
o.25

r7.5(1) r7.6
,ug")

% K"o

52.0(1) 51.8C)
49.1

% K,o

1.58
0.90,j

52.0r) 5r.8c)

0.52
,1'

2l.l e) 2r.oc)
21.r r)

14.9

(1) Applied in Autueo. (r) Applied itr
Four Course Rotation

Spriag.

82.7
133

1.58
0.18

Sulphate o{ Ammonia. .

Muriate of Pota-sh
Sulphate of Potash ..
Nikate oI Soda .. ..

Chafied Stla,w ..
Dung
Adco
Superphosphate
Mireral Phosphate

tlrough 120 mesh)
Mudatt of Potash

]IaDures

82.7
18.5
133

I u.5(,) 17.6f)

t^"
211 Iol AElnoEia

(r) Applied in AutuDn. (r) AppUed in SPrinS.

:/.K'o

|,,' |:, :: .

Soot

Fish Meal . .
Dutrs (storcd) (2)
DuDg + staw (stoted) (3)
Dung (4) ..
Dutrg (5) ..
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Six Cour€e
Sulphate oI AmEoDia ..
Superphosphate
Muriate of Potash

(r) Applied itr Autumn.

Rotatlon
.. 21.0 % N.. 17.5 % P,O. (Total)
.. 52.0e), 51.8f) % Kio
(r) AppUed ia Spring.

LolE Pcrlod Cultivation Experirnelt

AVERAGE I HEAT YIELDS OF'VARIOUS COUNTRIES

Country
Mean yield per
acre, 1927-96 Collntry

Meao yield per
acre, 1927-36

Gleat Britain
Englatrd atrd Wales
HerHordshire

Fratrce ..
GerEatry
Belgium

t7.9
t7.7
18.8
t2.0
17.0
20.8

Denmark
ArgeatiDe
Australia
Canada ..
United States .. ..
U.S.S.R- (Eutope and Asia)

23.O

8.1

7.2
6.0*

Nor?.-FiSures ,or Great Britain, Eogl,atrd aDd Hertlordshire are taketr lrom the Ministry oI
ASriculture's " Agricultural Statistics ", VoI. 7I. Other fieures flom .. Iatemational
Year Book ol Agr-icultural Statistics," 192S37.

*ExclEditrg lg3t, atrd 1930.

acre (lO sq. chaiDs or 4,840 sq. yards)
bushel (Imperial) (8 gallotrs) ..
lb. (pound avoirdupois) ..
c*t. (huadredweight, ll2 lb.). .
tot (2O cvt, ot 2,240lb.)
metf,ic quiDtal or Doppel
ZeatIrcr lDz.l
metric ton (tonne)
bushel 1rr acre
lb, per acre .. ..
c*t. p€r acte
tolr per acre .. ,.
dz. per Hectare .. ..
&9. per Hectare .. ..

0.406 Ilectar€
0.364 Hectolitre
0.463 KilogramEe

60. 8 KilograEmes
l0l6 Kilogrammes

J 100.0 Kitogrammes
\220.46 rb.
1000 Kilogrammes

0.809 Hectolitie per Eectare
l.l 18 Kilogrammes per Hectare
1.266 dz, per Hectare

25.12 dz. per Ilectare
0.798 cr.t. pe. acre
0.802 lb. per acle

ID America the Wiachester bushel is used : 35.236 titres. I EDglish birshel - 1.032 Aaerican
bushels. Ir America I c1ri. - l00lb.

Ihe yields of BraiE iir the r€plicat€d €xperirn€Dts are grven ia crt. per acte. Otre bushel o{
$heat seigbs 60 rb., oI barley serths 62 lb., of oats qeiSbs J2 lb. approri-batety.

CONVERSION TABLE
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METEOROLOGICAL RECORDS, 1937

Total
fall

r/r00oth

Gauge.

No. oI
Rai!y
Days

(0.01 itrch
or more)
r/ro@th

Gaute.

BrEht
Sun-

shitre.
20 ins. 40 ins. 60 i[s.
deep, deep. deeP.

Drainage through soil. Temperatue (Meao).

Max. Min. I ft. Grass
in Mitr.

Srooad

,F. "F. "F.
44.6 35.2 40.1 31.9
46.4 36.6 39.8 32.7
43.0 32.5 38.2 28 0
53.3 40.9 46.5 37.3
60.6 45.6 63.0 4l.s
65.1 49.O 59.4 43.8
6?.4 53-6 61.2 40.4
11.3 61.3 62.3 40.E
63.4 47.3 66.5 42.8
5A.2 U.2 6r.1 40.0
45.9 36.1 43.2 32.1
4o.o 31.7 37.8 28.0

rs37-
JaE. ..
Feb. ..
Mar. . .
April . .

V.v..
June ..
Julv ..
Aug. ..
Sept. . .
Oct. ..
No\r. ..
Dec. ..

Tolal or
Mean

IEches. Inches. Ioches.
4.348 1.662 1.177
3.137 3.739 3.697
3.10? 3.419 3.251
l-54,1 1.711 1.597
1.800 2.018 1.920
0-328 0.363 0.330
0-000 0.000 0.000
0.848 0.850 0.?81
r.040 1.04,1 0.922
r.608 1.575 1.601
1.209 1.325 1. 2
3.036 3-294 3.099

35.392 293e5 23.933 22.f29 s1.8 12.2 19.1 3t.2

RAIN AND DRAINAGE

MONTHLY MEAN FOR 57 HARVEST YEARS' 1870-1-1936-7

Hours.
u.4
a1_1

104.5
95.3

158.3
187.8
126.1
187.1
138.7
78.3
69.3
24.1

Inches. No.
4.714 24
L2a2 21
3.657 19
3.023 19
3.777 16
r.831 1l
1.779 l0
t.086 G

2.788 16
2.A& 14
1.804 l3
3.207 25

Rain-
Iall.

Drainage. Draitrage % oI
Rainlatl.

EvaPomtrotr.

2(Litr. 40-in.60-in.
Gauge. Gauge. Gauge.

Incbes Itrches Inches
1.699 1.620 1.681
1.944 1.365 1.490
0.673 0.615 0.742
0.121 0.322 0.431
0.430 0.23E 0.337
0.526 0.40E 0.482
0.oll 0.783 0.847
1.387 1.307 1.344
1.669 1.60t 1.534
r.691 1.673 1.696
1.084 t.955 2.003
r.877 1.863 r.905

t1-112 13.650 11.192

20-in. 40-in. 60-iD.
Gauge. Gauge. Gauge.

2o-in. 40-itr. 60-in.
Gauge. Gauge. Gauge.

Sept. . .

Oct. ..
Nov. , .
Dec. ..
Jatr. ..
Feb. ..
Mar. ..
April . .
May ..
JuBe ..
Julv ..
Aug ..

lEches
2.127
3.065
2.889
2.at2
2.438
2.034
L084
2.O7 t
2.077
2.245
2.685
2.553

Inches Itrches Inches
0.828 0.807 0.716
1.721 r.700 1.575
2.2t6 2.274 2.117
2.391 2.490 2.381
2.008 2.200 2.101
1.508 1.620 1.552
t.073 1.201 1.137
0.684 0.7U 0.727
0.608 0.578 0.543
0.544 0.662 0.53S
0.701 0.730 0.682
0-676 0.690 0.6,18

o/

34.1 33.3 30.7
5A.2 65.5 61.4
7A.7 7A.7 74.9
85.0 88.5 a4.1
a2.1 90.2 86.2
74.t 79.9 76.3
54.1 60.5 67.3
33.0 36.0 35.1
24,6 27.7 26.1
24.A 25.1 21.1
z&.t 27.2 26.1
20.5 27.0 25.4

.27 11.858 15.820 11.77 8 so-| 53.1 50.5
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IN ROTATION, AGDELL FIELD

PRODUCE PER ACRE

CROPS

I

I

Year

i

Crop

o
Uomanured
shce 1848

56
Fallow Clover**l

M
Mineral MaDurel

No NitrogeD

34
Fallow Clover

c
Coaplete Mi[etal
and Nitrogenous

Manure
l2

Fallow Clover
or Beaus

340.4 208.9

2S.t 33.6t8.0 91.3

26.7 28.3
29.4 29.0

Average ol flrst tweaty-two Courses, lg4E-1935

Present Course (23rd), f936-7

21.2
t5.4
62.O

tt2.6 66.3

0.9 1.5
2.7 3.4

bush.

t Plols l, 3 atrd 5 based upon 20 cou$es. plols 2, 4 atrd 6 based upoD l0 courses.
t hclodes straw, cavhgs atrd chafl.

. ,I. !lh.P^ q*ol'^r -92E_ Lb. t6% Superphosphate; 5OO tb. Surphate oI potash; loo lb.
:ll9l"}e .j .Soda; .200 t.- 9y!p}"tS of MatDesia, all per acre. Nik6genous Matrure; 206 lb.suPnate oi Ammonia and 2,OOO lb. Rape Dust per acre. Manures appliid once every Iour years,prior to sowirlg of Swedes.

t, Based ol1 0 counes.
! Bas€d oa l3 cou$es.
CuLrrvarroNs, Etc.-Ploughed: Nov. 26. Spring tine harrowed: March 30. IlarroEed:

March 31. Hoed: May G. Cl6ver sor*.a: May t'0. V"*f.ty, Iif""ie....v-n"a. Roued: Mavl0 a,rd tz. Hand hoeit : JuEe 8 ard L Sii ;*n : uirir iri. -r:*i"{,1*Fjriliiier"^iti
Harvested : Sept. 3.

"*,-JI9:pp 
w"as very weedy aDd the straw IiSure. v/ere obtained by sampling Ior the Iatio

ot trerr plus st-aw to w€eds.

1936
r937

RooL. (Turnips)
Barley-

Dres.sed graitr
Total straw

21.4 9.4

0.6 0.4
3.1 2.t

53.8 51.0

2.7 0.52.5 1.1

Roots (Swedes) .. cwt.r
Barley-

Dressed graitr , - bush-
Totalstr"ax. .. cEt.+

Bs.as-
Dr€ssed graitr .. bosh.tt
Total straw . . cwt ++'

Clover hay .. cwt-i'
Wtreat-'

Dressedgrain .. bush.
Totalska$. .. cwt.t

20.8
r3.0

t5.5

r9.0
I2.8

12.6
9.4

25.6

22.7 21.3
22.a 21.2

r60.6

22,1
r3.3

26.5
28.6

20r.0

26.0
15.4

18.9
t4.9
52.1

28.8
25.1
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Wlthout Manure 1851' and stnce.

SCHEME FOR COMPARING A THREE YEAR FALLOW WITH ,{ ONE YEAR
FALLOW

Each of the two striP3 oE Hoos Wheat afte! Fallow is divided -into lour parts -Irl the-year
wh; a striD is in crop,'otre quarter coDtinues to be fallowed, so that this quarter has a three_

,"., f.fto*l Dilferend quarteis are selected for laUow in successive years in the rotation Siven
in the lollovring table :

WHEAT AFTER FALLOW-HOOS FIELD

CropptaE ot Et lps A artd B
C:CroP. F:Fallow.

Year A2
B

1 I

l

3 3

{ {

l)ressed Grain-bushels
Total Grain----q +. . .

Weight per bushel-lb.
Total Straw--cwt. ..

B3B2 B.l

Aulagc
61lears,
1856-1936

14.3
8.1

58.9
12.7

1S32
r933
1934
1935
1936
rs37
1938
1939
ls40

FC
FF
CF
FFcc
FFcc
FF
FC

FFFFccFc
FFFF
CCCF
FFFF
FCCC
FFFF
CFCC
FFFF

cc
FFcc
F.F
FC
FF
CF
FFcc

A comparisoa oI the effect of a three_year lallow with the effect of a one-year fallow will b€
possible in every year.

HalI the e4)erimetrt cotrtiDues to b€ wh€at alter oae yeai fallow, ard contiluity t'itb Ptevious
results will thus be Eaitrtained.

B3

8.0
8.0

62.1
10.6

6.7
4.8

61.6
7.9

7,9
5.2

61.t
9.2

8.1
4.8

61.4

Culrrv^TroNs. Brc.-CroDDed s€ctioDs: Ploughed: Oct. 16 Harrowed: Oct 2l atrd May 3'
Seed--;-;, O.i. it. v"'iiiv, Red Standatd. Harvested: Au8 20' Fauow€d s€ctiotrB:

Pi;ghJ, eng Zl, ;uoe 3 iod 4. Cuttivat€d: Oct. 6 aDd Juae 9- Spriog titre harrowed:
Ma!. 28 aDd Aptil 26.

PRODUCE PER ACRE, 1937
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PARK GRASS PLOTS
BOTANICAI COMPOSITION pER CENT. lgtT lls, Crop)

Matruring
" Other Orders ,,
consist largely

UDEanured

oI Soda

Mineral Matrure

Unlirned

Lie€d
UDIimed

Lim€d

UDliDed

tScahosa
I aft.nsis
lPlaatzgo
I lanc.olata

(Planlago
I lanczolafa

I sasgdsorba

Plantago

Plantago

t4.93

7.69

9.60
20.65

13.99

t4.67

0.t5

0.50

1.73

o.29

0.40

0.t5

30.23

Minea,al M.-urc (without Pot-

Mineral Marure and
Amnl. Salts

)eral Manure (pithout Pot-
ash) aEd doubie Amm. Sa]ts

Complete MiDeral MaDure atrd
double Nitrate oI fua

M.ineral MaD ure (wittrout
Super) a.Dd double SulDhate
Ahh. 1005 aEd sioc!- '

Fa.rElyard Dung itr IOO5 aDd
every fourth year siDce
(ohittcd l9I7)

lreyard DuDg ia 1906 aad
every tourth yealr since

(omitted I9l7) ;' each irter-
veDhg yeer Sulphat€ oI
Potash, Sup€r., aEa Nitrate

Iimed

UD-limed

Limed
UDli&ed

LiEed
(sutr)

LiEed
(shade)

UDLiDed

L.6,788Ib.

L.3,95r lb.

Udimed

L.3, r60 tb.
L.670lb.
Uafiried

L.2712lb.
L.670tb.
Unliaed

85-28 I 6.03
76.61 | 9.90
84-44 | 6.33

I-ost I by accid
e7.47 | 2.14

I-o6t I by accid

Rurrre, acelosa

$rhcstris

sylwsrlis

Tanioctm
trulq::

=

71.23
68.39

69.39

67.56

08.26

r00.00

96.93
99.E9

8L.22

94.33

02.63

72.00

80.00

09.67

35.35

I6.17
2t.06

I6.62

21.87

1.75

2.52
0.t I

15.28

3.94

7.08

27.60

t8.86

0.33

9.09
14.49
t0.23

ent
t0.30

56.96

l8
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PARK GRASS PLOTS
BOTANICAL COMPOSITION PER CENT. 1934 llst Cto?l

" Other Orders "
coDsist Iaryely

5.

6

UEmaoured

UDmanur€d alter Ammonium
Sdts

lllineral Manure after AmmoD-
ium Salts

sang{isorb4

ICe rdlt ca
I aiga
I Plantzgo

Achillea
,tilhlolibn

Eaulirm
sPho,9lisi.

I Cerrlal&ca
I aigta
l Hetacbum
I sphoidyli*n

uo*ii*
sOho dtkbn

Anth"isctas
s!tteshis

Eetacleu
sphondllium

srllrcslis

tblgare

vt lgots

Ccntaurta niga
Achilka

,niUcfoliarn

Achilbn
mitelotitm

Achilkd
millejoli*m

Mheral }lanure a{ter

Limed

UrliEed

UDlimed

UDlimed

UDlimed

LiEed

L.3,150Ib.
L.570Ib.

Unlimed

L.2772rb.
L.570 lb.

Unlimed

Ur im€d
Limed

Unlimed
Limed

(sun)
LiEed

(shade)
Udimed

L.6,788Ib.

L.3,961

Unlimed

56.03

41.00

42.17

46.48
9?.59

100.00
96.40

95.62

96.66

71.96

72.67

98.88

90.67
89.70

84.63

80.06
94.57

90.81

6,71

5.33

4.41

36.48

40.17

41.16

37.12
0.64

I _5t

2.55

t.36

0.21

l.:t4
2.40

3.74

8.25
0.64

2.49

41.28

37-30

26.00

8.49

18.53

16.67

16.40
t-77

2.O0

1.53

1.99

28.04

27.r2

l.l2
7.99
7.90

1I.63

11.70
1.75

8.70

AromoDi[m Salts

CoEplete Mineral Manure

CoBplete Mitcal Maaure aad
dooble ArnE- Salts

C.o&ptrete Miaeral Maauae and
double Nitrate of Soda

Miacral Manur€ (without
Sttp6) aad doublG Solpbatc
AEln..I806 aDd Bitrce

FarDFrd Dutrt id l0O5 aDd
every fourth year shce
(oBitted t9t7)

arDryard Dung in lg05 aDd
every fourth year si.ce (om-
mitted l9l7); each itrter-
vetliog year Sulphatr of
Potash, Super., aDd Nitrate
o{ Soda

Th6€ fi8trres weEe ,rot available in time {or the 1934 Report atrd arE included here ior the sake
of conrpletedess.

Manuring

1

I

11

l8

l9

20
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134

BARLEY_HOOS FIELD, 1937

Matru.itrg (amouots statrd are
per acre).

Dress€d Graia
bushels per

acn{l

1937 1E52-
1928

1.0 13.4
5.5 19.0
5.4 .3
4.8 19.0
5.3 15.5

s-2 23.7
t6.8 35.8
12.3 25.8
20.4 39.3
18.9 33.6

12.5 21.3.
23.7 38.8.
10.6 24.5*
ta.g 37.7'

12.7 30.2*
2l-6 39,7*
12.6 31.2*
17.8 39.9*

t6.a 35.5
20.4 38.1
11.1 33.7
tg.o 37.5

6.0 22.;t
}t.t 14.6

3.2 14.7

3.4 15.7

8.5 28.;$

r2.l J1.7!9

Total Straw
q*t. per acref

At craga
1937 1652-

1928

Total
Grain Bushel

q'eitht
iu lb.

lo
20
30
10

t.{
2A
3A
4A
5A

IAA
2AA
3AA
4AA

lAAS
2AAS
SAAS
4AAS

tc
rc
3C
tc
7-1

6-t
G2

IN
2N

4.6
8.4
6.2
9.5
9.?

6.1
r2.0
5.6
9.?

6.6
10.9

6-4
10.0

7.9
r0.0
s.1
9.2

61.2
52.1
50.7
51.4
60.8

50.6
32,4
52.3
50.0
53.8

53.5
5t.2
53.2

53.8
54.3
52.0
53.2

52.A
52.5
51.0
5r.3

52.4
52.0

52.4

52.4

52.1

52.4

Uamatrured .. ..
Superphoqrhate (31c*t.) ..
Afbli Salts (see below)
Super, aEd Alkali Salts ..
Supe!. and Potash (200 lb.)

As lO )
As 20 I and sulphate
As 30 I of aEmollia
As 40 | (zoo rr.).
As 50

As lo I
As 20 I atrd nitrate.f

fr:3 .l soda (275rb.).

As lA-A. )
As 2AA I

As 3AA i
As 4A-{ ,

and silicate of
soda (400Ib.).

Dung (14 toDs) 1852-71 : alterwards
unmalured

FarEryard Manure (14 totrs)

UtrmatrurEd .. ..
Ashes from I-abordtory furDace

1852-1933 : afterwards unmaDDrgl

Njt ate of Soda (275 Ib.) ..
Nitrate oI jsoda (560 Ib., l8E2-7,

arterwards 275 lb.)

2.3
3.0
3.1

2.5

6.1 ?.8
7.1 9.8
8.3 8.7

t6.4 11.2
4.0 9.1

11.0 13.7
14.0 20.4
I3.0 _16.'
20.2 23.6
17.3 21.f

16.9 15tr
LS.t 23.1'
12.4 16.6*
t7.o 23.6.

16.3 1E.2*
18.1 23.9*
14.7 19,9*
17.8 25.4'

11.7 20.6
17.2 22.0
1t.2 20,1
1A.O 22.6

13.3 lr.it
3t.7 26,1

5.2 8.6

5.4 9.3

r0.9 ,7.E5

r4.5 20.r$$

As lO I
As 20 [ and rape

tr13 I cake (r.omrb.)

3.6
15,2

1.8

1.9

4.5

6.2

Alkali salts consisted oI 200 lb. sulpb.te of potash, tOO lb. sutphate of soda and IOOlb.
sulpbate o{ DaSnesia.

ll I cwt.:2.15 bushels. Itr lgl2 atrd 1933 all plols wele fallo$€d.
t Total stras iDcludes skaw, cayiDgs and chaII.
| 60yeats, 186&1028. i 56 years, 1872-1928. S 75years, 1853-102E. 5g 60 years, 1859-1028.

CuLTrvArroN-s, ETc--Shalow ploughed: Sept. llaDd12. Dung applied: Dec.3. ploughed:
Dec. +21. SpringtiDe harrowed: Mar. 30. Cultivated: frlar. gt. IlaEoll/ed and r6Ued:
April l. Harro\red: April 12. Roled: May 18. Haad weeded: JuDe 4 aod 6. Manures
a-pplied: -Mar. 25, 26 atrd .{pril 7. Seed sovm: Aprit 7and 12. Va;ety: Plumate Archer.
Harvested : Sept. 4
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r35

FOLIR COURSE ROTATION EXPERIMENT,
ROTHAMSTED

RESIDUAL VALUES OF ORGANIC AND PHOSPTIATIC F.ERTILISERS
For detalls, see 1932 Report, p. 127

MANT'RES APPLIED, SEASON 1936.7

Organic Fertilise$ (c$t. per acre) Additio@l Artificial Fertilisets
(cB't. per acre)Treatment

Organic Matter

50 (as F.Y.M.)
50 (as Adco)
133.50 (as stl"a*')

* As mineral phosphata.

Barley

N P,O5 K,O N. as PO. as K.O at
S. o, A. Super. Mur.bI pot.

t.706
t.615

0.?04
0.9t8
0.339
Nolre
\one

2.465
0.661
2.5s0

0.094 0.496 0.5350.185 0.282 2.3390.061 0.861 0.4500.36 1.2 0.60.36 t.2* 0.6

CULTIVATIONS, DTC.
Ryegr:ass Potatoes Whea.t

Date of SowiDg ..
Manures appliid-

Lime

Plufiage Archer
March 30

Oct. 9

De. 22
Dec. -30Dec. 30,
Feb, 2, March 26
March
Aug. 30
Potatoes

Dec. 24-30
March 26, 30

March 30

WesterD Wolths
Oct. 3

*pt. 21-22
Sept. 23-25
Sept.23-25,
Dec. 3, April I
Oct. I
June 14
Badey

Sept. 23-25
Oct. f, 2, 5

Oct. l, 2, 5, April
26

Yeoman
@t. 22

SeI't. 22
Oct- 2
Oct. 2, Dcc. 3,
April 7
G.8
AEg. ll-12
Ryegrass

Oct. 2
@t. 1+t7, 22
May 1
Oct. 17

Jrae 4

AIv
April 30

Duag, Adco,
accomPa[yiag
artificials

Sha!r
A.rtificials to straw

Trcatments 4 atrd 5

De.,. 22
Dec. 3l-Tan. 7
Dec. 3I-jan. ?,
Feb. 2, April 30
April 30
Oct. 7
Wheat

Dec. 3l-JaE. 7
April 2, r3, 24,
May l0
April 98, May l0

Apri.l 27, 20, May
22, June 18,
Jdy 14
Juoe 10, July 12

Harvested ..
kevious crop
CultivatioDs-

Ploughed
Halrowed

Roled ..

Iloed
Ridted . .

crubH

I

3
4
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136

PLAN AND YIELDS

Bartey-AB, plots l-25 Ry-eErass-AR, plots 26-50
--if-"ia" fn ru1, goin above, atraw below Ytelds lT lb" hay

N \r/ N.W.

121
138.8 86.4 79-2 118.4 64.1

122.7 t22.2 72.5 128.1 73.0

IIVVIIIII

r5
6r.0 99.8

I\II

243
6{.5 8.6 82.1

\: II III

,.2531
33.2 98.3 A2.7 22.5 24.4
52.A 45.7 62.3 48.6 U.7
IIIIIIIVV

52311
36.6 27.2 26.0 3r.0 33.0
72.9 47.3 48.5 71.O 74.0
IIIVVIIII

Potatoes-AP, plots 5l-75
Ylelds h lb.

Wheat AW, plots 76-100
Ytelds ln lb., grain above, straw below

71.0 62.5 116.2 116.1 53.4

II III IV I 1:

45321
131.6 t24.2 103.7 67.3 71.1

N,W.

52131
76.3 37.5 58.7 30.4 69.6
t6.7 460 m.8 73.6 71.9
V[IIrvII
61342

66.0 30.8 3s.0 62.1 60-8
68.1 63-7 61.6 80.r 71.2
IIfVIIIVI
32541

40.2 25.9 53.0 63.6 36.4
46.8 44.1 78.0 77.9 58.1
IIVIVIIII

152
59.8 17.1 32.7
72.7 74,1 U.3
I[IIV

13
36.9 14-r
45.6 37.1
IIv
11532

68.7 34.0 !13.8 44.0 97.2
64.8 49.0 u.2 50.6 58.8
IVVUIIII

N.W.

52113
40.r 2A3 28.7 30.r 30.0
70.4 46.2 56.6 66.S 01.0
IVVIIII
21543

33.0 24.8 34.5 29.0 29.3
60.1 18-2 66.6 6r.5 66.2
IIIIVIVII
24153

29.0 3t.l 25.o 29.8 33.3
52.O A2.4 45.5 63-7 51.7
IIVIVIIII

N.W.

34521
150 192 130 9l 154

lVIIIIIVI
3l

r23 96

IIV
3,(

lll 189

VI

4
166

IY

I
128

III

2
t38

III
5

t4l

II

5
121

II
tl0
I

g1l
145 114 136

IIT V IV

tt2
IV

15
l4l 126

IIV

l4I rzr

| ,,,
t

3
145

I
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SUMMARY OF REST'LTS' T937

Y€ar
Malure oI

CYcle

Wheat
c*'t. Pet acre

Glain Stralr'

Potatoes
tons per

Barley
srt. per acre

Giain Straw

Ryegrass

per acre
dry matter

Maaure
as

F.Y.M.

I
II
III
IV

I t.9
10.2
9.5
9.6
9.6

28.3
21.6
17.1
17,4
l7.l

2.8r
2.58
2.34
2.49
1.7 5

21.5
13.6
13.3
r 1.3
12.5

29.6
16.7

19.7
18.0

25.4
15.8
15.5
13.5
I l.E

r8.9
15.6
t2.5
r3.8
17.9

38.8
15.4
r?.6
r6.3
11.7

MaDrrle
:ts

Adco

I
II
III
IV

r3.0
I l.l
t0.8
10.4
l0.l

23.0
r9.9
17.5
l8.l
17.7

2.O2
1.48
2.54
2.06
1.67

18.6 28.1
13.6 2l.B
13.7 16.5
t2.o r9.9
9.5 la.2

Manure
as

Straw

I
II
III
w

t2.7 37.4
1t.2 21.6
tl.8 23.8
8.8 18.6
9.6 18.5

2.66
2.26
2.66
2.85
2.O4

l6.t 21.8
11.7 17.2
14.3 20.0
tr.l 27.0
16.2 t3.7

I
II

Super. III
IV
v

lr.6 25.2
12.7 20.2
t2.a 28.3
I l.l 23.6
ll.9 23-S

3.46

3.19
3.05
2.65

23.A 28.6
21.8 27.5
2r.9 26.6
2t.5 23.8
22.9 29.4

21.5
28.2
20.9
26.2
28.8

Rock
Phospbate

I
II
III
IV

12.6
14.0
tl.4
t5.3
r3.2

23.8
27.5
24.4
26.9
25.0

2.42
2.27
2.55
2.58
2.30

t7.4 27.2
20-6 25.0
16.1 23.5
r9.4 28.6
28.0 31.4

27.O
28.1
24.4
23.5

-J
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t38

SIX COIIRSE ROTATION EXPERIMENT,
SEASONAL EFFECTS OF N, PtO. AND K,O(For detafls see l9g2 Report, ir. i3l)

CIILTTVATIONS, EtG._ROTEAMSTED

Variety

Date of soFitrs
Maaures appli?d

Lime aDDIied
Harv€#d
Previous croD
Cultivatiori

Ploughed

Ilarrowed

Roled

SiEgled
Hoed

Kuhn

Mayt
May I

Nov. 15
Rye

PIuDage

March 30
Ma.ch 25

MarcL 26
Aug. 12
Sugar Beet

Dec.lGt2

Mar. 26, 30
April S0

Malch 30,
April30

Mav I
woi.. g.
Apdl S

JuDe l4
Barley

Mzy 2

May 2

April 16
Oct, 30,
Aprit 14

Juae 30
Badey

Aprit l7

April l7

Yeoman

Oct.22
Oct. 8,
April r

Aug. lt
CIover

July 29,
Sept. 5
Oct. 14, 15,
22,Lptil28

April S0

Yeomatr

Oct. 30
Oct. 30,
April 14

Aug. I
Clover hay

Sept- 7

Potatoes

Ally

Oct. 6
Wheat

,l'ptii26,27,

Oct. 29
Oct. 29,
April I
Oct. I
4u8.3
Potetoes

Oct.27

Oct. 20

Nov. 2
Oct. 4,

April 14
Nov. 2
July26
Potatoes

Oct. 2

Sugar Beet Barley lClover IIay

April30
Apm27

Sept. 9,
Dec. ll
Sept.
April I
26, 30,
May I
Sept.l2,
April30,
May l, 4
July 16, l7
May3t,
J y2r,
Aug. 7, t3,
l6,Sept. 2,i

GrubH

Mey 25,
JuDe 18,
Jnly 27
Jurc g,

July26
CULTIVATIONS, EtC.-WOBURN

Sugar Beet Barley Clover Hay

Plumage
Archer

March 93
March 23

Feb. 18
Aug. 7
Sugar Beet

Feb. I
Malch 23,
May 3, 5

Potatoes

Vadety

Date oI so\I'i,lq
Manures applied

Liae aDDlied
Harvesiri
Prcvious croD
Cultivations:-

Ploughed

Harro*.ed

Rolled
SiDgled
Hoed

Ridged

Oct. 4, 10,
21, April 7,
12, May 3

AIly

April s
April 8

Sept. 24,
Oct. 21, 30,
Apr;17,12,
14, May 3

Kuhtr

April 29
April 29

O.t. Z, e
R1'e

Sept. 9,
March 26
Sept.24,
April29

May 3
June 10, l?
JEne Z lI,
I7, AuA.3,
t2

Sept. 15
Wtreet

Sept. 8,
IIarEh 24
Oct. lq 21,
30, April Z

{;vs's'

Juae ll, l?

Apdl 8,
May I l,
Jutre 23

L

Ry.

Rye
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ROTHAMSTED, 1937
Wheat-BW, Plots l-15
Ytelds tn lb., grain above, straw below

2N 4K 4P 3P IP
61.7 64.1 61.8 51.2 65.1

139.8 148.9 156.2 14I.8 144.9

Sugar Beet-BS, Plots 16-30
Yields in lb., roots (dirty) above,

tops centre, sugar percentatie
below

2P 3K IK 2K 2N
444 519 497 509 463
289 352 338 328 336

t7.22 t7.83 17.16 16.93 I8.9I
4K lP OK 4P 3P
511 543 515 559 421
430 437 394 448 339

16.85 17.45 16.9r 18.94 t7.16
OP 4N 3N IN ON
569 562 655 526 397
172 531 422 366 307

16.59 17.28 17.16 17.02 17.22

Clor.er Hay-BC, Plots 46-60
Yields in lb.

3K IN 2K 4N OP
5t.9 57.6 51.5 54.4 6t.6

129.1 130.4 112.5 184.6 142_9

ON IK OK 2P 3N
69.4 66.2 58.4 7r.0 ?8.9

123.t 158.8 135.r 146.0 168.1

N

Barley-BB, Plots 31-45
Yields in lb., grain above, straw below

IP 4N 4K IN 2K
74.5 86.9 72.2 59.1 68.6

102.0 r2l.I 108.8 86.6 96.9
2P OP 3K 3P .+P
76.6 77.5 80.3 82.8 74.7

101.9 tt2.5 llt.7 11I.2 93.3
3N 2N ON IK OK
68.2 12.3 55.8 69.7 49.2
99.8 102.7 89.2 97.8 69.8

Potatoes-BP, Plots 61-75
Yields tn lb.

3N 4N ON 4K OK
262.7 299.4 271.5 316.6 204.7

2P OP IN 4P 3P
979.t 305.1 279.6 294.2 286.5

IP 2N 3K lK 2K
236.0 2a6.2 333.9 332.3 348.0

Rye-BR, Plots 76-90
Ylelds tn lb., gratn above, straw

below

3N 4N 2N 4P 4K
64.4 73.1 57.6 65.2 54.9

110.6 r2r.9 106.4 110.3 98.6
lK 2tr 3P IP 2P
57.O 57.4 62.4 59.6 63.3

r00.o 99.6 108.1 t03.4 t05.7
OK IN ON 3K OP
68.1 58.0 42.5 67.4 62.7

115.4 89.5 65.0 114.1 105.8

N

I
i

N

I
I

2K
127

OK
102

1K
tl7

4N
127

4P
t31

3N
r06

2P
n6

ON
128

TN

2N
104

IP
r26

OP
123

3K
121

3P
118

4K
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woBt RN, 1937
Potatoes CP, Plots I-15 Rye-CR, plots t6-30
Ytelds in lb- 

"tj:..:" 
lb., lirain above, strav/

140

N.W.

1

I

I

N.W.

1

N.W.

t
I

1

I

I

IN 1P
40.0 56.0
64.2 80.2
ON 3P
41.5 59.5
50.2 75.2
2N IP
55.0 59.5
44.2 91.2

3K 2P IK
61.7 56.7 55.7
84.2 86.2 A7.2
OP 4N 3N
63.5 72.O 70.O
8l-2 I13.2 99.2
4K 2K OK
55.5 59.7 63.7
94.2 A5.2 96.2

Wheat {W, Plots 31-45
Ytelds in lt . , grain aboye , 6trav/ below

Barley-CB, Plots 46-60
Yields ta lb., grain above, straw

below

2K 3P
34.2 35.5
60.5 65.5
4P lK
39.2 38.7

OK IP
38.2 11.7
61.5 73.1

2P OP ON
40.0 44.O 31.0
76.7 A2.7 60.7
4N 4K IN
52.O 43.5 3t.5
97.5 71.1 56.5
3N 3K 2N
44.O 42.2 41.2
79.7 82.5 72.5

OP 4I( 2K
7l.o 68-2 77_5
16.7 73.7 19.7
lP 2P OK
71.0 71.7 a2.7
71.7 aO.2 94.7
3K IK 3N
49.2 61.2 85.0
67.7 62.7 gO.7

4N 4P
79.7 77.7
97.7 81.7
2N 3P
68.7 75.7
80.7 94.7
ON IN
39.0 50.2
61.7 80.7

Suliar Beet--CS, Plots 6I-75
Ytelds tn lb., roots (dirty) above, tops

centre, suear percentage below

Clover Hay-CC, Plots 76-90
Yields tn lb., green welghts

2N
272

IP
212

4K

IK 3P 2P
294 303 2at

2K 4P 4N
240 329 365

OK 3N OP
245 330 243

IN
:19

ON 3K
218 258

OP 4N IN 3K 2K43t 5A7 523 673 597
235 32t 283 309. SOt

16.s0 17.45 t7.45 I8.13 I8.15
3N IP 4K OK 4P
444 461 s86 55d 513 

I218 297 337 335 308ti.oz 17.54 ra.zs rs.z1 ri.iszP zrv on' ap- -iii-474 436 47A 589 567262 Bor sgr Bso BIE I18.55 t8.20 I8.52 18.49 I8.,l,t

-l

4P
828

IN
691

2N
700

3P
684

OP
762

ON 3K
826 741

or
80r

3N
700

2K
743

4K
724

4N
693

IK
695

2P
721

IP
767
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Average, 1937
ls30-36

1937

Average
1930-36

1937

1937

SuAar
Beet Yield

Roots N
(washed) P
toDs K

7.51 7.83
r.l7 6.13

-o.24 -1.510.25 -0.09

Clover
Hay

Dry
matter

Yield
N
P
K

18.7* 24.5
14.4* 0.1,0.3* 3.5
0.9r. 9.7

+3.5

+2.1

ToDs Yield
tois N

P
K

8.56 6.89
3.26 6.01

-t.17 -t.11
-0.51 0.61

+2.35
+2.35
+r.41

Wheat Yield
Grain N
c\rt. P

K

23.8
4.61
0.3
1.3

2.1

- 1.7

-0.4

+6.3
+6.3
+3.8

Sugar Mean
percentage 

$
K

t7.r4 17.11

-0.38 0.17

-0.59 0.27
o.50 0.22

Stlaw Yield
cat. N

P
K

15.5 51.1
20.51 28.7
2.3 5.6
2.6 -O.2

+r.37
+r.37
+0.82

Total Yield
susar \.st- P

K

26.4 26.8
3.5 2r.5

- 1.8 -5.0t.8 0.1

+6.4
:t6.4
+3.9

Potatoea Yield
tons N

P
K

6.72 5.16
1.84 0.47
r.l I 0.34
2.55 r.60

Barley Yield
Grain N
cwt- P

K

28.4 25.4
5.1 16.5
3.8 0.7

-0.7 8.1

+4.6
+4.6

Rye Yield
Graifl N
cwt. P

K

22.51 21.8
r.61 16.1
r.3i 1.9

-0.61 -2.3

+3.4
+3.4
+2.1

Straw Yietd
cr*t. N

P
K

35.6

6.7

35-7
16.5

-7.013.2

Stlaw Yield
cwt. N

P
K

45.71 37.0
10.91 32.1
4.81 3.3

-3.8i -2.8

t4t

ROTHAMSTED, 1937
l.-Mean yields per acre and increments ln yield per cwt. oI N' PrOi and KrO.

+ Crop failed in 1933 a.nd Is35. . f 1931-36. I 1934-36. Sig ficart results in healy
type. Netative siSD meatrs dePressroD.

2.-1rvera;ge perc€lltage tncretnents la Jdeld for each applicadon of N' P!O! and KrO.
N

Average 1937
1930-36

Average 1937
1930-36

Sugar Beet-Roots (va
Tops

Sugar pelce
Total suga.r

l.79 11.74
5.84 13.07
0.01 0.15
1.42 12.06

-0.18 -3.0t
- 1.91 -3.79
-0.38 0.21

-0.?0 -2.80

Barley--4iain
StIaw

2.89
5.63

9.7 5
6.95

2.06 0-39
3.10 -2.04

Clover Hay- iry matter 9.64* 0.04 -3.11+ 2.16

lvheat-4rain
StIaw

3.87i -r.447.611 8.32
0.20 -1.170.60 1.82

Potatoes 4.t7 1.36 2.57 0.99

Rye--4rain 11.08
13.00

r.29
r.32

Graitr I l2lt
straw I 1.21t

K
Average 1937
1930-36

1.27 -O.28
-0.92 2.22

0.73 0.32
2.05 0.07

-0-56 7.94
2.43 9.25

9.60 7.77

-0.86f -2.62
-2.r5I r.86

1937

+5.1I

+3.60

+2.7O

)_2.t4

):4.26

+3.97

1.04i
r.30I

+2.36

0.47+ 9.91

L14 -0.49l.l8 -0.12

+CroD failed in 1933 aDd 193i. t 193l-1936-
leary type. Negafive sr$l meaas dePressioD.

11934-1936. SigDificaDt results i!
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woBIrRN, 1937
l.-Mean yields per acre and increments tn lrteld per cwt. of N, pro, and KrO.

. *Crop failed in t934. 11931-ISA6. i1934-1936. SiSnilicant resuits in heavy type. Negativesign meaas depression-
2.-Average percentalie lncrernents in yield for each appllcation of N, proi and KrO.

* Crop tuiled in 1034. f l9j1-I936.
Negative siga means depression.

Average
1930-36 1937

1937

Average
1930-36 1937

]..""ui
I ",'or,I 1937

Sugar
Beet
Roots
(wa-shed)
tons

Yield
N
P
K

3.86
0.07
0.42

8.32
1.05
3.06
0.23

Cloyer
Hay Yield
Dry N
matter P
cEt. K

23.0* 51.4

-10.6* -6.8
-5.0* _4.3

6.6* -3.8

a 8.r
+8.1
+4.8

+9. r
+2.+
+ 1.2

Tops Yield
totrs N

P
K

6.58 5.40
2.57 0.29
0.67 2.84
t.l5 -0.01

+r.36
+r.36
+0.82

Wreat Yield
Grain N
crvt. P

K

12.21 14.2
14.21 r3.0

-i.0f -3.7
-0.5i 2.0

Sugar Meao
percetrtage N

P
K

16.92 t8.0I
-0.90 -1.710.06 3.41

o.74 0.35

Straw Yield
cwt. N

P
K

28.0t 25.73r.8f 27.A

-1.71 _7.3
-2.4t 5.0

Tota.l Yield
Sugar N
cwt. P

K

21.8 30.0
tt.8 1.0
0.4 16.1
2.5 1.5

+6.0
+6.0
+3.6

Potatoes Yield
toas N

P
K

8.58 4.95
4.11 4.63
0.36 2.77
0.82 0.14

+0.63
+0.63
+0.38

Yield
N
P
K

Barley
Grain

23.4 24.5
17.3 27.a
0.4 1.3
2.2 -5.8

J.6.7
+6.7
+4.0

Rye
Grain

Yield
N
P
K

20.21 20.8rr.st 20.2
-r.91 -3.6
- r.6+ -1.6

j3.3

a9.0
Yield

N
P
K

Stra!e 39.t 28.3
19.6 19.6

-0.i 7.1
4.3 -6.7

Straw Yield
c11't. N

P
K

36.81 30.3
27.21 38.3

-3.1t -4.3
-2.7* * t.0

N
Average
1930-36 r$7

P KAverage leverage
1930-36 1937 I t930_36 1937 1937

+3.79

+3.02

Sugar Beet-
Rools (llashed)
Tops
Sugar perceDtage
Total sugar

6.99 1.90
5.6t 0.8t

-0.54 - t.43
6.25 0.50

-0.0r 5.52 | 2.t6 0.?o1.53 7.89 I 3.90 -O-O40.06 2.84 I l.O9 0.48
0.05 8.06 I 3.lo t 2i

Barley-Grain
Stra\Y

It.76 17.O2
8.17 10.40

0.17 !.6r I 2.84 _s.92
0.r3 3.78 I 2.60 -5.94

+4.r1

Clover Hay-Dr J'-' matter -8.39* - t.98 -1.46+ - 1.24 8.45i _1.87 +2.36
wheat-Grain

Straw
t6.I5i 13.73
t8.7{+ 16.25 -1.63i 3.91 0.8ti 3.59

- 1.39+ 4.15 0.311 4.83
+2.17

Potatoes 8.23 14.62 0.08 a.38 2.:20 0.73 +1.90
Ry€---craia

Straw
9.09t 14.59

10.951 18.99
-l.r8t -1.60 I _2.031 _r.88
- r.291 -t.t5 I _l-95i _0.36 +2.39ie | -1.t81 _1.60 I _2.03i _1.

e I -.r.2el -t.t5 | -l.ssi -0.
t 193+1936. SiSnificant result-s iB heary t}.I)e.
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THREE COI.IRSE ROTATION EXPERIMENT,
ROTHAMSTED, 1937

EFFECT OF PLOUGHING IN STRAW AND OF WINTER GREEN-MANURE CROPS

For details, see 1933 Report, P. ll8
CULTIVATIONS' EtC.

Barley Sugar Beet Potatoes

Variety
Date oI sowiDg
Manures applied-

Artificials
Adco aDd straw

Harvested
Pre\.ious crop
Cultivations-

Ploughed
Harro*'ed

RoIled

Singled
Hoed

P.idged

Grubbed

Plumage Archer
Ilarch 31

Oct. 5, nlarch 3l

Sept. 2
Potatoes

Oct. 5, 6, March l9-22
Oct. 14-17, Nlarch 30,31

Oct. 16, 17, Ilarch 30,
May 3l

Kuln
May 3

Sept. 23, May 3
Sept. 23, 24
Nov. 19-20
Barley

Sept. 23, 24, March 25
Oct. l4-I7, April 13, 14,
24, 30, May l, 3
Oct. 16, April 30, May
t,3,4
Julle 14
June 2, July lt, Aug.
7, t9

Oct. 26, April 27
Oct. 26-28
Oct. 7
Suga.r Beet

Oct. 27 , 28, March 23, 24
Oct. 29, 30, AprI 2, 13,
14, 21, 26, I.fay lO
April 26, May l0

Aug. 19

Apnl 26, 27, May 28,
June 18, July 9?
JuDe 9, July 26

A11v
Ap.il 30

GREEN MANURE CROPS-GREEN WEIGHTS-TONS PER ACRE

PERCENTAGE DRY MATTER

Rye

Preceding

Ba-rley

Sugar-Beet

Potatoes

Sample 1 Sample 2

9.60 7.70
7.55 10.15

5.98 5.88
6.48 5.91

8.65 6.67Vetches
Rv.

For each brcak of tlrc rotatiorl, two large samPles each oI rye and vetches were takeo for dry
mattei determination. These were $-ei8h;d ftesh, dried at 100'C, cleatred frcla soil as far as

poGtie."a *"ign"a agaitr. The dry datter percetrtages thus include a dirt tare correction.

Prcceding
ManEred 1936-37

Art'ls. Adco St.I St.2 | Mearl

MaEured 1935-36

Art'ls. Adco St. 1 St.2 lMeat

Barley Vetches
Rye..

o.?9 0.83 0.93 r.02
t.8? 2.66 1.92 2.10

0.89 1.00 0.s8 0.77 0.71
2.5A 2.O0 2.21 2.46

0.86
2.41

Sugar Beet Vetches
Rye..

r.66 1.05 I.48 1.35
i.22 3.29 2.73 3.46

1.26 t.2n 1.20 l.4l
3.43 2.t0 3.65 3.57

1.28
3.19

Potatoes Vetches o.70 1.28 r.29 0-97
0-43 0.74 0.01 1.51

1.06 I O.72 1.28 0.84 1.00
o.so ll t.ss 0.95 0.46 l.o8

0.96
0.96
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PLAN AND YIELDS

Potatoes Dp, plots 49-72. yields in tb.

St2RII
I73

Barley-DB, plots 2E-48, yields in lb. lliain aboye, straw below
N

AdRI AdVII
218 169

st2vII StlvII
I89 162

ArRII Ar O I143 191

st.tRr
304

strol
257

ArRI
195

STIRII
r86

AdOII
163

AdVI AdRII St.ZVI155 I4l 2Oz

st2vI strRI st20I193 188 194

AdOI StiOII ArV II149 t80 r8O

St2OII Af VI AiOII184 302 l9o

Sugar Beet-DS. plots t-24_
Percentaee below

Yields in lb. roots (dtrty) above, topa ce[tre, suliar

N

St,OII
41.3

st20II
39.0
44-O

ATRII
29.1
38.0

AdRI
ts.2
29.8

StTRII
242
208

16.79

st.tor
419
370

17.51

AfRII
354
280

17.64

AdVII
4M
4M

17.26

AdOI
35.I
42.9

AdVII
42.O
52.5

AdOII
43.A
52.9

Ar\/I
45.5
60.6

St2RI
251

17.40

St2RII
392
305

17.89

st2vrI
469
368

17.54

ArOI
531
4S0

17.77

AdRII
.8

St2RI
37.8
45.9

St2RII
39.3

st70I
46.2
44.8

ArRI
374

I?.I9

st10II
374
3r9

17.64

,\rVI
504
458

17.05

AdVI
386
342
16.82

Ar. V II
34.3
40.7

StrvI
59.1
43.9

stivl
56.3
60.7

ArOII
34.0
s7.0

ArRI
50.2
61.8

STJRII
25.3
39.7

STTRI
42.7
48.3

strvII
42.6
44.4

AdOII
390
32t
t7.48

AdRI
324
230

11.46

strvl
338
305
t7.05

strol
43.1
46.8

ArOI
58.9
62.1

AdVI
38.2

StrvII
31.7
42.a

AdOI
274
318
I6.66

st20I
246
255

16.53

stTvII
292
2tt

17.40

Ada.II
244
r82

17.63

sr2()Ir
375
288
r7.r6

ArVII
424
320

17.74

st-tRI
196

r7.63

st2vI
363
332

17.48

ArOII
369
300

16.76
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SUMMARY OF RESULTS

Barley
Crain

Straw
c\[t. p

SuEar
Roots r
torN p.i

Tops
toas l

Sugar
perceDtage

Total
c*t. r

Potatoca

]tanured 1936-7 Manured 1935-6

Artili- Adco Straw Strawcials St I St 2
Artifi- Adco Straw Strawcials St I St 2

eY None
r Vetches
p.a. Rye

Meat

r5.7 20.6 19.2
l7.t 25.t 26.4
8.6 lg.t 16.8

2s.4
20.3
22.4 16.7

I5.2 19.5 16.6 17.4
15.3 18.7 15.5 tg.O
13.0 t0.6 l3.t 13.0

17.1
12.1

22.7 13.8 21.6 20.8 19.7 14.5 16.3 15.1 16.5 15.6

ff None
p.a. Vetches

R],e

f,fcar

27.7 . tS.2 20.0 20.4
27.t l9-3 27.1 19.6
27.6 t3.3 2t.6 20.5

21.8

20.8

16.5 23.6 18.4 19.6t8.2 23.4 19.t 21.6
17.1 14.6 17.7 t7-5

19.5
20.6
16.E

27.5 17.3 22.9 20.2 22.0 1f.4 20.5 18.1 19.6 19.0

6.71

5.7 2

ar Beet No[e
swashed Vetches
p.a. Rye

Mearr

0.31 4-87 7.82 4.45
9.44 1.21 6.14 6.67
ti.99 6.08 8.57 5.75

7.36
6.85

6.93 7.46 7.03 6.43
7.06 8.61 6.65 8.806.U 4.60 4.85 6.9?

8.58 6.05 7.11 5.62 6.92 6.7 8 6.69 5.81 7. 6.7 2

r None
p.a. Vetches

Rye

Mean

10.94 7.10 8.26 5.69
to.2t 7.62 6.8t 7.42
6.08 5.13 7.92 5.60

8.00
8.02
6.18

6.69 7.17 7.12 6.44
7.15 9.0t 4.71 8.20
6.25 4.O7 4.63 6.81

6.86

5.44

9.08 6.62 7.66 6.24 7.44 6.70 6.75 5.49 7.15 6.52

None
Vetches
Rye

17.77 tA.56 I7.54 16-53
17.05 t6.82 17.05 17.48
17.lg t7.45 17.A3 17.40

1f.14
17.14
17.42

16.76 17.48 17.54 17.16
17.74 t7.25 17.40 17,54
17.54 17.63 t6.?9 17.89

1f.21
17-48
17 -46

17.34 16.94 17,11 17.11 17.21 17.35 17.45 17.24 17.53 17.39

d sEgar NoDe
p.a. Vetches

Rye

33.1 t6.2 26.7 t4.7
32.2 24.2 20.9 23.3
21.0 21.3 30.2 20.0

25.2
23.9

19.9 26.t 24.6 22.1
28.2 29,7 r9.3 30_9
22.6 16.2 16.3 25.0

27.0
20.0

29.8 20.6 25.9 19.3 23.9 23_6 24.0 20.1 26.0

rtocs None
p.a. Vetche!

Rv.

4.26 3.32 5.73 4.33
6.73 3.46 4.5t 4.30
4.35 4.A2 6-78 4.rA

1.41

5.03

4.24 3.44 4.02 4.t2
4-Ot 3.77 3.82 4.21
3.19 3.14 4.t5 3_85

4.01
3.90
3.58

5.11 3.8f 5.67 4.7 3.81 3.52 3.93
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LONG PERIOD CULTIVATION EXPERIMENT, 1937

Long lloos V
(For details see 1934 Report, p. 175)

CI,LTMTIONS, Etc.

Mangolds Barley

Variety
Date of sowing
Maaures epplied-

CyaDaEide
Nitro-chdk
Super, & mor. pot.

Ilarvestld
Previous crop
Cultivatiotrs-

Ploughed
Simared
Cultivatld
Harlowed

Ho€d
Rolled
Singled

N

I

Victor
Nov.23

April 6
April6

AEg. l9
Barley

Nov. I I
Nov.20
Nov. 20
Nov, 23, Uay 3

May 4

Yello$ Globe
May 3

April 28
May 3, Jure 23
May 3(b. 2(28

Sept. I3., March 20
March 26
March 20
Oct. t4, April l, 23, 26,
May 1, 3
June l, July 24
May l, 3, 4
June l7-19

Ptumage Archer
Aprit 13

March 30
April6

Aug. 30
Maagolds

Nov. 16, March 26
March 26
Nov. 16, March 25
Ap. r, 12, 13

May 3l

PLAN rrND YIELDS IN LB.
MartEoldd

Roots Left, Tops Rlght

CD Cy
PShCY
SD Cy
PD Cy
s shN
CShCy
SD N
CD N
PShN
PD N
S Sh Cy
c shN

CShN
S Sh Cy
PD Cy
CD Cy
CShCy
PShCy
S ShN
CD N
SD N
P ShN
SD Cy
PD N

340.0
346.0
360.5
259.5
383.0
387.0
37t.5
287.0
368.5
350.5
325.0
269.5

81.5
73.0
81.5
64.0
88.0
85.0
84.5
?1,0

70.o

2U.5 66.0
371.5 81.5
x42.5 82.5
3Sl.O 83.5
431.6 t00.0
336.0 83.5
373.5 80.0
293.5 13.5
354-0 ?8.5
36r.0 8t.5
353.0 6?.6
282.0 64.5

rAU plots ploughed shallow.

SD N
s shN
CD Cy
PShCy
CShN
PD Cy
CD N
PShN
PD N
CShCy
S Sh Cy
SD Cy

23t.5 90.5
293.0 83.5
295.6 75.5
296.0 77.5
352.6 88.O
362.5 90.0
328.5 90.5
38?.5 100.0
44t.5 t08-0
347.0 84.5
323.6 75.5
319.0 77.5

S D Cy 326.5 68.0
PD Cy 365.5 77.5
P Sh N 3t6.0 71.0
cD N 269.0 68.0
P ShCy 291.0 66.0
CD Cy 356.0 7O.o
C ShCy 271.0 61.0
PD N 401.5 86.0
sD N 317.0 77.0
S ShCy 323.5 07.5
s shN 325.5 68.5
c shN 297.5 66.5

c
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W!eat
Graln Left, Straw Rttiht

s shN
cshN
CShCy
PD N
CD N
PShCy
CD Cy
SD Cy
PShN
S Sh Cy
SD N
PD Cy

CShCy
CD Cy
s shN
PShCy
S Sh Cy
SD N
CD N
PD Cy
P ShN
PD N
cshN
SD Cy

PShN
CD Cy
CD N
cshN
SD N
PD N
SD Cy
s shN
CShCy
S Sh Cy
PD Cy
PShCy

t8.3
22.7
40.4
23.O
36.4
21,6
25.4
36.2
20.7
25.1
39.0

38.8
34.2
39.3

39.5
49.1
37.9
41.7
55.8
34.8
41.4
59.0

58.6

35.6
34.2
41.4
54.4
48.3
48.3
37.0
43.8
53.8
48.1

39.9
23.a
17.4
14.8
23.6
37.1

34.7
25.O

34.4

17.7
r7.0
12.6
24.8
13.3
r9.5
24.O
33.6
30.0
3t.9
23.1
22.2

29.8
33.0
32.9
43.9
26.7
37.0
42.0
45.9
48.5
52.6
38.9
38.8

Barley
Grain Left, Straw Rtght

SD Cy
CD Cy
CShCy
PShN
CD N
sshN
SD N
s Sh Cy
PD Cy
PD N
C ShN
PShCy

CShN
PD N
P ShN
s shN
PShCy
CShCy
PD Cy
SD N
CD Cy
SD Cy
CD N
S Sh Cy

24.8
31.1
24.1
24.4
26.4
21.2
21.2

20.2
24.O
24.1
r8.7

38.2
43.9
12.9
35.1
42.6
30.8
40.3
35.5

37 -5
35.4

30.1
25.6

30.2
25.4
24.2
23.0

25.6
28.4
25.5
28.4

s shN
SD Cy
PShCy
PShN
PD Cy
CD Cy
SD N
PD N
S ShCy
oshN
CD N
CShCy

16.1 43.1
27.4 44.2
35.2 48.8
36.6 56.5
3r.3 48.2
r1.? 27.a
t4.9 38.1
31.2 52.3
t3.8 29.2
9_A 29.2

14.2 31.3
r0.0 28.5

C ShN
s shN
PShCy
CD Cy
CShCy
CD N
S Sh Cy
SD Cy
PD Cy
PShN
PD N
SD N

26.8 42.2
25.5 40.6
29.4 46.1
24.2 39.3
26.1 42.9
22.2 40.3
22.1 39.4
24.6 40.4
25.9 42.1
29.7 43.8
23.8 39.2
24.1 35.4

s shN
SD N
s Sh Cy
CD Cy
SD Cy
PShN
PD Cy
C ShN
PD N
CD N
C Sh Cy
PShCy

21.3 39.5
31.5 4S.5
29.5 15.5
21.5 40.5
25.4 4t.l
30.6 11.1
29_6 42.4
24.4 37.6
27 .4 41.6
21.2 35.8
22,9 35.7
23.9 36.r

42.9
37.1
42.1
45.8
35.6
37.31 c
36.0

28.8 i

I
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N D .. r 4,32 4.57 4.19 I

sh - - I 4.s3 5.35 4.24 I

cv n .- I 4.7s 4.43 3.17 I' sh . - | 4.8s 4.08 4.98 |

-l:l
Barley
N D..

sh..
cv D ..

sh..
St. Errors

N D..
sh..

cv D .'
sh..

t4.6
17.4
14.9
16.8

13.7
14.5
15.9
12.9

+0.620

13.8
15.3
14.4
15.7

148

Summarlr of Results

GRAIN: cEt. per acre

TOPS : tons per acrc

1.36 I 4.95 4.47 3.95 6.21 5.2i 5.25 : s.03
4.?1 I 4.t2 s.sa 3-86 r 5.8o 4.ab s-11 I 162.!.JJ l] a.so s.ss 4.41 ) s.22 4.so 43a | 4.4s
4.63 13.77 J.92 3.s{ | 4.s0 4.38 4.90 4.t7

GRAIN : c\lt. per acre

Irst Year
This Year

N D..
sh-.

cv D ..
sh..

Cotrh[Eous
PSC
PSC

10.8
8.2
9.7
9.5

14.4
13.5
15,2
13-4

+0.762

13.7
20.1
19.0
r9.6

Cycle B
SCP
PSC

Cycle AcPs
PSC

l0.l
8.6

13.8
t4.5

2\.5

21.6
20.0

l!'heat
N D ..

sh..
cv D ..

sh..
St. Errors

20.8 tt.6
21.1 It.t
20.4 15.6
20.8 t0.0

18.5 ll.3 13.9
t7.4 7.3 \3.4
19.5 12.9 9.9
t4.3 7.7 to.t

111.8
I ts o
I ta.t
I 14 4

I

2 4.5
22.2

19.82
19.06
19.59
17.91

15.6

15.0

31.9
32.6
3l.l
28.4

23.9
24.9
r8.6

21.5
t9.t
22.5
15.5

24.4
22.6
19.2
I ?.3

STRAW : c\It. per acre

2;.0
23.0
2 5.Lt
22.2

21.1)
28.0
28.0
25_1 21.5 I 2s.s

t9.8 I 28.I
19.6 26.6

20.7 | 30.5

Man{iolds
N D..

sh..
cv D ..

sh..
St. Errorc

t8.01 21.53 16.84
20.44 23.30 18.05
2t.8t 19.37 14.62
22.10 20.2A 20.a6

+r.25

ROOTS I tons per acre

18.79
20.60
18.60
21.08

+0.722

23.30 21.88 15.61
t8.34 18.89 t7.27
21.2t 18.95 20.66
16.89 I8.77 t5.73

25-62 13.44 t9.06
22.49 t1.OO 20.46
2L04 18.51 t7.t5
11.18 18.77 20.14

14.0
15.7
15.1
15-1

+0.358

15.9 t8.3 14.0
17.8 16.0 14.2
I7.2 t7.l t6.0
t3.9 t7.t 12.9

t8.0 l3.l t4.o
16.3 14.2 14.1
14.0 t3.9 tl.7
15.3 10.9 t9.3

26.0
24.8
25.6

22.0
23.0

21.1

25.5
24.9
23.1
24.7

20.5
22.2
18.7
l7.s

23.4
23.0
22.6

20.6
20.4
2t.8
16.7

lt 24.1
ll *n
ll zE.t
ll zr.o

20.7
22.4
24.2
2t.6

STRAW: cwt. per acre

22.0
23.9
23.8
24.0

28-7 20.8
22.9 21.8
23.9 23.5
26-4 20.7
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Cvcle Bs 'c P
PSC

15.5
11.?

19.0 12.l ll.9
15.8 7.5 ll.8

r2.0
I t.6

149

cwt. Per acie

, f) +0-53e.

2t.6 16.4
21.8 19.8

21.6 18.1 11.8

Cycle AcPs
PSC

Cotrtrtruous
PSC
PSC

20.6r t3.6r 10.2r
2t.0r 10.61 8.8r

Last year
This year

GRAIN :

11.8'
13.8

11.1
P) +

20.8. 12.1' 9.5'
St. Errors (r) +0.934,

Mean of Nitro-Chalk and Cyanamide

31.5 23.7 19.8
30.5 2t.2 19.0

STRAW :

25,0
23.6

21.3

cwt. p€r acrc

31.4 26.0 20.2
3r.0 26.7 20.6

25.0za.a 22.o 21.8
26.8 17.3 20.0

Ma[Eolde ROOTS: tons Pet acre

D .. .. I l9.9tr m.45r t5.?Brl 18.7@ 122.26 20.42 l8.r4l
Sh.. .. lzr.zt,2l.?9r 1e.46'l 20.84' 1 t7.82 18.83 16.501

M.d,t . . 12s.5g,21.12, 17.60'1 19.77 | 19.91 19 62 t7.32
st. Errors (t) +0.884, C) +0.625, (') +0.610.

27.7 19.6 20.931.2 26.1 20.131.0 22.1 19.1

TOPS : tons per acre

4.76
1.39

1.581.34 4.08 a.91

4.88 4.82
4.62 5.00

5.74
5.15

5.41

1.14 4.21 4.18
3.94 3.95 3.701.67

4.56 4.50 3.98
4.68 .1.7' 4.61

4.51 1.75 4.91

13.0 13.1

l4 8r t4.8r
17.11 13.;r

16.0' 14.2' 11.8'\ 15.0
St. Erro$ (r) +0.438, (')

l{.1!
15.5r

,4.6! ll 16.8 t7.? 15.0
r5.{l ll r5.8 16.6 I3.6

GR.{IN : c\\t. per acre

l\ 16.2 17.2 14.3
+0.310, (r) +0.253.

15.3
14.6

16.0 13.5 12.8
r5.8 12.6 13.4

STR.A.W : c\It. per acre

22.9 ll 24.4 26.t 22.2
2a.s ll 23.4 24.8 21.2

24.O 22.4 22.2
25.A 22.1 23.8

24.1 21.2 19.6
24.8 18.6 20.0

.- t z{.s 22.2 23.0 23.9 25.1 21.7 24.6 19.9 19.8

23.0
22.1

17.1 9.8 11.8

19.7 0
18.50

19.10
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Conduslons
For wheat-grain the differences between the effects of the continuous cultitations

were very. striling, the 
-plots 

ploughed every year giving a mean yield of 2O.g cwt.per acre, the sim_ared plots giving l2.l cwt. and the cultivated piots g.5 cwt. The
results were stmilar wrth the rotating cultivations, except that in cvcle B the cuiti_
vated plots (ploughed last year) gavJa higher yield than'the simared pl;;. -- ----

., FoI balley gr-ain the plots plougbed every year gave a sigrrificantlv hieher vieldroan ttre srmared or cultivated plots, there being Iittle diffirence beiwee"n the lasttwo. lhe results were simi lar in cycle B of the rotatint cultivations, but in cycle A
the plots simared this year and ploughed la_st year gaveit Jigh".tyiAd.

For mar:golds roots there was little difference between the Dlots Dlouehed everv
]::e^11ang 

th:sg si,mareq e.very year,_but the cultirated plots garie ,ig"i{i.&tlt il;;
yretds-. Lycle A showed the same effects, but in cycle B the pl-ots culiivated ttiis vear
and ploughed last year gave higher lelds rhaa ttie plots siniared ihdy;;;a-.iril
vated last year.

It will be noted from the above conclusions that in all three crops there is someindication of a beneficial residual effect of the ploughing tasi yeai comparea with
simaring and cultivating last year.

.. Fo1 m_angolds roots the sballow cultivationj gave a sienificantly hieher vield
tDatr- tbe deep cu_ttirrations on the contiruous part oI tbe experiment. ihis-resuti did
i:l ]:yry.lt a,pp€ar with the rotating cultivations. For'*he"i ana bartey grain
tne drlleretrces between deep and shallow culti!,ations were not consistent. 

- "
ltrere were no significant differeuces between nitro-chalk and cyanamide.

- ^I!.s!guld 
be ngted ttrat the ploughing, simaring and cultivating were again carriedout at the same time. exceDt on the wheat crop, when only a iew dayi separated

them-
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NEW GRBEN MANURING EXPERIMENT
STACKYARD' WOBURN

(For detalls see 1936 Report' p' 203)

Cultlvadons ' 
etc"

UppER HALF: Plougbed: Marcb 3_16 Lime aDDlied harrowed and barlev driled: March 23'

Herowed. clover aDd rvegrass onIJ: *fif s Uorse hoed: June li' Harvested: Au8'

is. va;;v, Plumage Aiher. Previous crop: Kale'
r-"wi; i^-i;:' ptlueh.i (.*""pt "ro"'iioa rye8rass plors) : sePt'- l-7 and Is Harrowcd'
"" " ll,"tlLi""i'a'tlliE a.itl,il-l- 5#t. zl.- tirst"rit,"ta'* ."d needs 6tr farow Plots Ploushed in :

i'irl-r-ri -a il. Harrowea, 'mustard and tates reddlled: APril 22' Clover aad ryegixss
l,IJi ii#iel'b'i,e .lpiril , t"'" so-J"rv 1. . 

slraw aPPlGd and ploushed: Julv.3-e'
;-;i,;: '.nJ;;8 f.L a.lr"t , 

-- 
tuiv" lo" sulphate oi immonia tPDlied to ar plots:

Iulv 12. Harro*ed, kale resowa ""ir-tuJ ' fyg to*H"t* hoed ail-Plots: sePt 0'

il',h#;:l;;. ii'and 14. vanetv: Thousand head Previous crop: wteat'
s,"";:;X;;;''6; tl"-r.*"i l.ri oi-ihe exp"ime"t, clover aod rvesrass w€re sown in the
- *;;;i;;t;t 

"top. 

-i 
u"."1 at-""'i"g of d c*'t Per acre of D,iaeral matrures (3 parts suPer-

'pi-Gl.i" 
"ra I Pah muriate ot lot&11 snoutd nave beea applied oo this balf' but uas

unlortunatelyomitteo' rrr_*"^"KyARD,1937
Upper hatf-Barley. Plan and yieldr of graln in !b'

N
N

2N
2N
N
N

2N
2N

N
2N

N
2N
N
N

2N
2N
2N

N
2N
2N

T
T(R)
F
M
F
M(C)
T
F
M(c)
r'
T(R)
F
T
T(R)
M
M
M
T
T(R)
T

s
s
s

s
s

s
s

s

2N 1117
N S20

2N 975
N l4l0

2N 1547
2N r4l0
N 1097
N 1363

2N 1002
N 981
N 1281

2N 
'647N 1468

N 1036
N 852
N 1233

2N 1505
2N 1606
N 1370

2N 2011

10M(c)
M
F-SM-s
TDS
M(C) D S
T(R' D _
M(C) - s
T(R) s
FD
M
M(C) Dr-s
M(c)
1'(R) D ST-s
M(c) D s
T(R)
MD- ll

D
D
D

D

;
D
D

D
D

D
D

1336 I

rr45 I

tt4s I

r43r I

fi22 |

Plan and Ylelds ln lb.

40-s-s
D_
DS
-sDS
D_
:-
-sD_
DS
DS
-sD_
DS

CDSN
MD-2N
FD-2N
T_SN
TD-2N
FDSN
FDS2N
T-s2N
R_SN
TDN
MN
F-SNc-s2N
R--N
RDS2N
T--N
MDN
M-_2N
TDSN
CDN

20
2N
N_.
N 124.0*
N 148.4*

2N 16l.l*
2N 2t4.1
N 183.7

2N 251-l
2N 260.8
2N 226.7
2N 357.5
2N 300.0
N 346.1

2N 346.6
N 310.5
N 293I

2N 412-4
2N 365.4
2N 324.6
N 214.3

R
M
F
R
T
F
R
F
C
R
T
NI
F
c
M
c
R
C
TI
c

103.4*
t00.0'
301.7
3r6.1
419.0
307.7
205.3
373.0
234.0
264.0
255.9
282.4
303.6
3l1.7
380.5
295.4
u0.7
329.7

Lower half-xale.

2t

DS

* Badly attacked by Pi8eons; Dot used
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L€ys and Green Manures : dry matter and nitrogen per cent.

Falo\a Tares Mustard RyeStass

buried.
24.1

0.53

Stubble
21.6

L84

Spriag ctop : buried.
8.8 I t5.8 l

2.06 I z.tt Itt

Drv rDatter : carted olf.-40.8 I r8.8
2.s4 | o.oz

16.1
1.58

Nores: The dry matter yields {or the individual plots are also avaitable, The {altortr Iigures
are the weights aDd tritrogen per cents. of the weeds oD the ploG.

Summarlr of Results
Upper half: barley grain, cwt. per acne

Residual effects of green manurea and fertilisers applied to Kale in 1936.

Green manure .. ..
I-ey sown utrder barley

None
NoIre

Tares
None R\

Mustard
None Clover

Meafl Increasc
(+0.306) \+0.13s)

9.3
t3.0

12.2
t4.6

9.2
t3.2

10.5
13.4

11.4
13.3

10.5
13.5 + 3-0

No slra{,
Straw ..

r0.8
I1.5

r4.3 I1.012.4 tl.s
12.3 12.6
Il.6 12.0 11.8

-0.4
2 qrt. sulph. amm.
4 cwt. sulph. aDtm.

10.7
I r.6

12.5 10.'
14.2 12.2

10.4 12.6
l3_5 t2.l

11.3
+ 1.1

Mean (+0.181) 11.2 13.4 11.2 12.0 12.4 12.0

Interactions of fertilisers
Grain cwt. per acre ( +0.613)
2 c*t. sulph. amm.

No dung Dung
4 clrt. sulph. amm.

No dung DuDg

Winter crop : buried.
1.3 14.4 14.02.7a13.69i3.0t

l5.l
13.1

Il.r
t I.l

12.3
12.9

10.3
9.6

Conclusions

_ Ua_per half :-The green mamrres gmwn before the preceding kale crop increased
the leld of barley grain, the increase to tares being 2.2 cr .t. prer acre artd ?o mustard
0.8 c&t. per acre. The difference between these increases r,vas not significant. Clover
sotrn-under the _barley appears, to have had little eflect on the leld of barley grain,
but there are indications that the undersowing of ryegrass reduced the yietd oi b-arlev
8lain.
- - 

There were also significant residual effects of the manudal treatments apptied to
kale- Drmg increased the barley grain bv 3.0 cwt. per acre and sulphate of immonia
by I.4 cwt. per acre. Straw had little ef{ect.

Lower half :-The_ crop of kale was a very poor one. Nine plots had to be rejected
on account of partial or complete failure. The mean yield on the remaining plots
was 3.74 tons per acre. There were no significant differences between the efficts of
the green manures or le]ls. .Dung produced a sigdficant increase of 0.88 tons per
acre, but suiphate of ammonia and straw had little effect.

Dry matter, c*'t.
Nikogen per ceat.

Dry Eatter : qit.
Nilrogen: per ceat. ..

No straw ..
Straw
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SPRING OATS
R.eldual effect of dun8, straw and 8ulphate of ammonla spplted to ttc

Precedlng, Potato crop
R().-4rrat Harp€nden' 1937

Plan ard ytelds td lb., Eratn.bove, atraw b€los

SrN DL , Sa
43.6 41.a 48-l
61.4 41.2 64.9
N DESTN DLSTN
60.6 64.0 7t.1
71.4 86.0 gl.t

Nil DLN DE Sr
15.2 63.3 71.9
60.8 A2.1 90.t

DESr DBN DLSt
84.8 64.1 72.9
a1.2 8I.9 89.1
DL St DE St
51.8 55.8 80.5
82.2 16.2 98.5

DL Sr
56.t
16.1
DE
66.9
83. t

DEN
63.0
77.0

N
65.1
?0.9

DLSr
58.1
12.4

DLN
52.4
67.1

DE
70.1
90.9
Nil

66.1
80.9

DLN
69.8
85.7

DLS!N N
58.4 64.0
a2 6 80.0

SrN
.13.8

Nil DE Sr N S!
43.2 58.0 55.9
59.3 82.5 76.1

DE N DL SaN
60.2 39.2
72.3 74_3

DE ST DE DL
11.2 53.7 53.7
67.3 70.3 72.5

SrN
42.3
62.2

SysrEu oF RrpLtc^rtoN: 4 randomised blocks of 12 Ptots each.

ARan o! EACE pLot I t/40 acre (46.6 lks. x 64.9 lks.)

TREAITENTS (applied to potato€s itr 1936): 3 x 2 x 2 factorial desi8a.

Dung: Notre, l5 tols per acre ploughed iD irl Decembe! (DE), or stored and apPlied ia the
bouls (DL).

Straw : None, 40 cwt. Pet acre (chaffed) (St), ploughed io il De(rEber, except whe! aPPlied
witl DL, Io! which-straw aDd dunS were mixed aDd stored.

Sulph.t€ of amEoEia : None, 0.4 cwt.N P€r acre aPPlied in the bouts (N)'

Basat MANURTNG (applied io 1936) : 0.5 cwt. PrO! Iler acle as supe4,hoq'hate, aod f cwt l<to
per acre as sulphtte of Potash aPPlied in tie bouts.

CuLTrvATIoNs, Etc.: PlouShed olr vatious dates dudng Jaa. Drilled-: APril 12- 
- 
Sulphate-of

- - - a-nronia 
'apptea : Ap;l 13. Ro[ed: May 5 Clover so-wr aDd-haffowed in: May l9'

noUJ, tU"'f 29. Hirvested : AIr8. IT Variety : Marvellous Previous ctop : Potatoes
(See 103€ RePort, P 2l3).

SIaNDARD E&RoR PER PLor : Grain 3.39 cwt- per acrc or 16.8%'

Da SrN Sr DEN
68.1 5,1.3 11.3 68.6
84.4 79.2 67.7 93.9

DLSrN DL DL Sr DLN
60.4 2A.7 42.4 62.t
84.6 82.3 72.1 85.7

DESr DESrN N NiI
59.I 92.5 44.4 83.S
79.9 64.0 68.1 83.6
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Summary of Results : Yields of separate

No sulph. amm. No straw
Strax.

Sulph. amm. . .

treatments
Dutrg

hed in iD th(

No sulph- amm.

(+0.848)
l9-5
18.5

STRAW: cvrt. pet acre
No straw I 25.4

2A.t 16.021.4 20.5

22.0 22.1
2t.o 23.1

29.3 25.1
29-0 27,7

29.O 28.7. 29.6 29.7
f,J.9
!4.6

No straw
Straw

. Th-e crop was a yariable one and the standard error is rather large. On most
plots dxng, applied_to the potatoes in 1936, increased the yield of oats $ain by about
3.6-cllt. per.acre. There was however an anomal ous depreision of 8.5 cit. per icre d ue
!o qt1rg onj_h9 plots receiving dung in the bouts but no srlphate of ammonitnor straw
in 1936. This depression is statistically si6ni{icant, but 

-no 
explanation caJl be found

for it.
The residraleffect oI sulphate of arnmonia was small. Omitting the plots which

were anomalously depressed, there is some indication of a small reiidualidepression
in oats grain due to straw.

Conclusions

No
dung

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-1-69 pp 156

155

POTATOES
Etrect of DunE, plorrghed in in January, or applled in the bouts, and of Straw,

SrlpLate of Ammonia, Superphosphate and Sulphate of Potash
RP--4t. Xnoft, 1937

Totat produce ln lb. above, percentaEe waie below

Nw'

I

DENrP DESt
289 158
90.0 88.6
P StK

168 149
45.7 86.9
Nl DLN,StK
160 389
85.6 54.2
DL DLSTPK
275 338
88.6 gt.l

DLNISI DEPK

90.2 89.t
DLNrP NrStP(
435 212
93.0 88.6

N,st
ts2
88-0

DEN!

9l-9
DDNTStK

2t2
90.5

N,PK
379
91.8

DLNTPK
379
91.7

DENTStPtr
376
9r.9

N,StP
28r
9l.l

StPK
159
86.8

DENr
245

89.8
NrK
283

88.7
DEN,P

371
91.5

DENTStPK
294
89.6

DEN,StK
348
94.0

DLN,
406

95.7
DLP
267
s8.7

N'P
336

92,2
DTNTSIPK

344
93.7

DLNlK

92.9

NIL
147
84.0

DLNTStP
387

93.7
NIStK

158
88.0

DESTP
227

88.8
DLSTK

BO2
91.7

DEtr
202
87.6

SysrEx oF REI,LrcarroN : 4 raodomised blocks oJ 18 plots each. Certain interactions con{ounded
wittr block di{fereoces

ARra oF E cll PLor (after reiectitrg edge bouts) : l/60 acre. Plots actualy l/40 acle (119 lks.
x 2I lks.).

TRIATMBNTS : 3x3x23 Iactorial desigtr.
Dllng: None, l5 totrs per acre ploughed itr in January (D!), or stored atrd applied in tlrc

bouts (DL).
Straw: None, 40 cEt. per acre (chaffed) (St), ploughed in itr Jatruary, except wher applied

witb DL for which straw and dung were mixed and stored.
Sulphate o[ ammoEia: None,0.4 (Nr).0.8 (Nr) c*.t. N per acre.
Superpboqrhate: None, 0.8 cwt. PrO. per acre (P).
Sulphate oI potesh: Notre, 1.6 cv/t. K,O per acre (Ii).

B^saL MANURTNG: Nil.
CulTrvarroNs, ETc. : Duot atrd chalt applied : Jaa. 11. Ploughed : Jaa. I5-Feb. Il. Sprhg tine

harrowed: April 13. Cultivated: May l. Roled and ha(owed: May 3. Cultivatrd:
May 6. Roled and cultivated: May 6. Rolled aDd harowed: May 18. Ridged: May 19.
Stoled duog applied: May 20, Artilicials applied : May 22. Potz.toes platrted I May 27.
Harrowed ridges: Juoe 10. Grubbed aad re-ridged: Jure 12 and 17. Grubbed: July 28.
Re-ridged : July 29. Lilted : Oct. 8 ard 9. Variety: AIy. Previous crop : VIheat.

SpBcr l NoaE: Potatoes passed through a U ioch riddle to dete.Eine the percenbge E'are.
STaNDARD ER&oRs pERPLor: Totalhoduce:0.845tonsp€!acreorI0.8%. Perceltage t|lale:

1.8I.

N,SIPK DLNTStP
340 466
9r.0 94.0

DLNTStPK N1PK
403 213

DEN,K St DEP
339 t6z 25a
90.8 82.t 89.9

DLSTP DEN,StP DESTK
242 350 216
90.8 9l.l 89.6

DENTSI NrStP DLN,St
271 270 384
89.8 90.0 93.1

DENIPK DLNTP N,StK
3r0 370 255
90.0 92.6 89.4

DLNTPK DLNTSIK PK
460 380 238
93.5 92.6 A7.2

DLK N,K N,P
300 224 22A
s0.8 88.6 83.2

224 t59
88.4 83.3

DENIPK DENTStP
422 526
s2-t 90.8

DLN,K DLSI
418 276
91.0 92.2

DLPK
291

89.7
DLNl

90.?
K

188
85.6

DEN!St
324

91.0
DESTPK

244
90.2
N,

266
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Summary of effects of Nitrogenous Fertilizers
No straw I Strar,r'

Surph.

(crt. N)
No

Dung
Dung

Ploughed io Io the bouts

Dung

None
Ploughed in
Itr the bouts

None
Ploughed in
In the bouts

St. errors :

Sulph.
amm. (cwt. N)

4.96
6.65

Sulph. amm.
(c1lrt. N)

0.0 0.4 0.8

1.59r
5.84
7.8{

Shaw
{."'t. )040

91.4
9I.9
93.8

6.16
7.65 + 1.19.
9.60 + 3-14'

85.6
88.8
88.2

0.0
0.4
0.8

0.0
o.4
0.8

TOTAL PRODUCE: tons per acre (+0.422)
6.02 7 66
7.72 9.76
9.71 11.52

1.21
6.22
7.t8

5.66
7.38
9.36

8.02
r0.07
t0.60

PERCENTAGE WA RE ( AO.9&)88.8 9r.9 | 84.8 89-380.6 92.O i 8?.6 9O.2
9r.6 93.3 I 89.9 92.0

Main efi€cts : fnteractions of Dung
Super. Sulph. pot.

(cwt. Kp)
0.0 1.6

{cr*t. P,OE)

6.44
7.55 9.55 7.A3 7.41 7.O? 8.22 ) 1.st

TOTAL PRODUCE : tons per acre
7.46 i 6.4s2 5.A7 5.402 6.92 I 5.79'

rt.06 I 9.65 9.56 9.33 9.88 9_42

\\ARE

8.52
7.78
9./-9

7.80

0.0
0.4
0.8

Shari, (cwt.)
040

TOTAL PRODUCE: tons per acre (+0.244)
5.96 | 5.8r 6.37 r5.96 | 5.81 6.37 r

7.89 I 72t 8r3 l

9.05 8.78 9.93 '

No
DunS

DuDg
Ploughed in ID the bouts

6.09 7.97 9.36
+ 1.882 + 1.392

7.27 8.31
+ 1.07'

7.57 8.03
+0.16'

Super. (crnt. PrO6)
0.0 0.8

86.65 88.3
90.1 90.4
92.0 92.8

89.6 90.s I 89_8 90.3

8?.5
90.2 +2.7"92.1 +1.9'

6.36
8.01
9.73

88.6 90.0 91.1
+1.45 + 1.4s

+0.299, (') +0.244,

86.55 88-4
90.1 90.4
92.8 92.0

90.0 90.1
+0.16 + 0.94 + 0.5"

e) +0.ree, r)+0.639, l5l +0.522, c)+0.426.

6.2l
8.04
9.66

Sulph. pot, (cwt. K,O)
0.0 1.6

5.82
7.93
8.98

fnteractions of Sulphate of Ammonia with Strau/ and Minerals

PERCENTAGE WARE (+0.522)
0.0
o.4
0.8

88.8 88.5 |90.1 agI l

91.0 91.9

88.0 ag.3 r

89-3 90-79r.4 sr.s 
I

88.4 88.9
89.9 90.r
91.1 9r.9

Conclusions
Dung increased the yield of total produce by 1.5 tons per acre when ploughed in

in Janua4. and by 3.4 tons per acre when stored and apptied in the bouts, the
difference between these two increases being sigaificant.

The double dressing oI sulphate oI ammonia increased the total prcduce by 3.3
tons per acre, there being only a slight falling-off in eflectiveness at the higher level
of application. Straw produced a small but not significant decrease in yield.

Superphosphate increased total produce by l.l tons per acre and muriate of
potash by 0.5 tons per acre, both increases being sigaificant.

There was a high percentage ware. The effects of the treatments were similar
to those on yield, except that stra\M did not depress the percentage \ raxe.

85.21 88.2 89.0
89.0 89.9 9t.8
91.7 9t.9 93.5

87.4
90.5
92.4
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SUGAR BEET
Effect of agriculturat salt and muriate of potash' ploughed in in December

or iroadcast in January, April or at sowing, and of dung
RHreat Knott' 1937
Plan and Yields ln lb.

Roots (dlrty), tops, sugar percentage and ptant nurnber ln descendlng order

DN^ KMt
653
561

16.60
447

NA Mr
594
476

16.04
38t

NAKMT
?OE
492

10.56
468

DM.
703
634

10.16
196

Ml
595

Mt DNA KM
596 ?36

DNAM, NaM. DNAXMT DN^ M!
80a 716 548 663
586 642 494 572
t6,50 I6.t6 L5.72 16.24

379 432 289 428
(M. NAMr KM, D KM.

466 488 577
t5.96 10.01 16.?6

436 453 4A2
D XM. DNa M' N^KM.
a05 700 686
570 512 538
t6-56 16.30 16.88

489 503 490
KM! D M. KMI
672 651 520
552 575 454
1a.42 t6.87 15.52

604 qa 345
DN^M. NaMt DKM,

719 665 578
019 530 610
15-58 16,21 16.0l

476 121 383

623 470 566 581
536 508 450 502
t8.13 15.43 16-16 15.98

435 401 424 465
DNAKM! M! DM. D KM!

655 441 609 592
597 602 530 518
16,13 15.06 16.42 15.?5

400 356 446 403
Mr Naf,M, N^KM. DM.
57t 667 650 614
510 630 532 400
t6.43 t6.18 16.73 15.61

120 463 52a 616SW

1

N^ M.
720
538 553
16.33 15.87

568 476
DN^Mr N^Mr

701 708
661 567
16.t6 t6.13

504 487
MT D KMl

660 718
478 680
ta.42 16.33

534 535
N^KMr KMt

658 AS2
448 442
16.76 16.21

530 546

520 I 472 570 594 593
16.65 15.?6 I 15.90 16.16 16.63 l?.14

493 340 I 371 548 539 550
NAI(M.DN^KM,I D(Mr -q-M' q_l{Ml D-lla Mr

7t2 - 876 '| 508 699 A73
578 8Ol | 58O 618 577 660
1a.44 16.2r I 15.40 16.17 16-10 15.03

s37 457 I rso s33 506 535
DKM, DNAKM.IDNAM. N^M' DM. KM'
72a - ?3r -l 667 643 682 621
;r4 6i8 | 628 661 542 556
io.sr io.so ] 16.64 16.56 t6-42 16 30

52s 528 I lzt 538 553 561
DM. M. NAKMr NA-M. DN^KMI T-M'
825 528 I 124 538

655 ' 577' 498 - 636 748 550
538 486 I 480 555 643 536
io.zr r5.B? | t8.17 15.81 16.56 16.01

649 6t2 | 364 1A2 614 5ll
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t""?t:""ffJTlif,IriffigxtH1 btoc&s of 16 plots each. certain interactioG partiary
Ar!^ oF EACE PLor (after Rjecting edge-rows) I 3/l ZO acre. plots actualy U6O acre (46.6 lks. x
TRlaruENrs : 4 x 2. factoria.l desisn-

fung :,.None, tO toos per aci ploughed iD iD December rD)A_trrcultural Satt: NoDe. E cwt. per acre iN^)Murate of por1.h.: .None, 1.0 ci,t. KrO fi-r icre (l<).

a'[rff.,{ry;;$,fuf ffi f}:$',r':T'#-"gioI:J"""-fl 
"I];""'i'n*ir?Iil"r'r-,r="-"*Tfl ,f 

tH_,df,r.i:$i}jfr,;""q,Tfr:;ffl{H:
harrowed: April 13. Tractor rol
May 8. Ilarrowed aad mitrerats
May 18. Roled: Mav 31. Hor*.
iH;.. ^,*. 

6. uft€d : Nov. 2[

STANDARD EiRoRs pEi pl,or: Total sl
.!cre or 6.43yo. MeaD dirt tare: ougai: 

6'72 cwt' per acte ot 12 60/o' Tops: o'8Eg tons per

fI'
]Ir
II"
M.

MineralsNoae Sdt Mur. Both
oI pot,

TOTAL SUGAR :- c\+t. prr acre (*2.86).. | 4t.d 4,1.6 -4d.0
42 $ 59 g 42.8 48.644.2 48.2 50.649.3 42.O 60.2

Miner.Is
Nore Salt Mur. Both

oI pot.

ROOTS (washed) :
13.26 t3.E8
J5.64 t3.3?
11.82 t.na
t5.48 13.0?

13.?'
17,4.
19.0.
17.2.

toDs per acre
13.68 t ,.,.d,
M.a3 1L58
ts.zal 11.92
ts.04l tt-d|

11.11
Maon

Mcat

Mr
l{r
M"
Ir.

TOPS: toEsper acre (+0.444).. | 13.s2 rs.ob tz.u SUGAR
15.66

16.04 i3.31
15.03

16.04 16.05
+0.01

PERCENTAGE
.. I Y! tr. '4.27 

t2.s1 11.6A.. I ---'- t4.30 t3.04 t4.66

13.00s
13.965
11.30s
14.785

13.7I

16.03 t6.43
16.00 16.36
t6.38 t6.56
I6.0t 16.66

16.01
16.21
16.39
16.20

.. | 15.35 t4.I6 t4.84

13.12. 11.311 13,52. 11.201
+1.19t +0-40. + 1.0E

16.10
+ 0.06 a

I
+

16.17

(r) +r.43, f) +r.06, (!) +2.02, (.1 +0.222, (5) +0.250, (.)+0.s14.

Eflects of mineral manures

42.81 17.51 11.41 18.6r+1.7' +1.0t +5.n
13.32 11.18 13.15 14.7

+ 1.16 +0.13 + 1.

PLANT NUIIBER: thousands per acre

28.1 26-9
-0.4 + 0.1

25.8 25.6 23.A26.8 27.O 27.4 27.325.8 29.t 2s.226.9 25.1 27.9

f[r- broadcast irhmediately after ploughiDg.
!r . - Dfoadcrst at sowiDg,

25.0

28.O

llr-Minerals ploughed iD in Decerhber.ut- broadcast jD early q)riDg.
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Miqerals
Noae Salt Mur. Both

oIpot.

r59

Mircrals
None Salt Mur. Both

of pot.

ROOTS (washed) : tons pe! acre
12.64 14.16 13.38 14.30 | 13.62
13.99 15.40 r4.r1 r5.r0L 14.65+1.03

No dung
Dung

No durg
Duag

TOPS: tons per acre (+0.314)
12.52 r3.A7 13.02 13.57 t 13.24s
r3.?3 14.75 t4.Ot M.AA111.33' +1.09'

Mherals
Salt Mur.

of pot.

SUGARPERCENTAGE
15.98 16.09 r6.08 r6.641 r6.20
r6.rl r8.or r6.r3 r6.361 16..r, -0.15

26.3
26.5

\o duDg
Dung

25.8 26.5 27.4
26.a 26.r

26-7
26.8 +0.1

Minerals produced a si8nilicant increase in total sugar. The resPoDse to salt
$'as 4.4 cwt. per acre as against 1.4 cwt. per acre for mudate of Potash, though the
difference betr,l'een the two responses was not significant. The effects on toPS Ytere
similar. The diflerences in sugar produced by the dilferent methods of aPplying
the minerals were not si8nificart. In tops, however, the later applications gave
sierrificantlv higher yields than the earlier applications.- Dung produced significant increases of 3.2 cwt. per acre in sugar and l.l tons
per acre in tops. The increase in sugar was greater in the absence of Potash thar
in its presence, but not sigai{icantl1 so.

Effect of dung and interaction of dung with minerals

StandardErro6: e) +r.01, (') +1.4:i, f) +0.157, \') +0.222.

TOTAL SUGAR: cl"t. per acre (:t2.02)
40.5 45.6 43.2 47.6 I 11.2r
15.2 49.4 4s.6 49.5 147.4\ +3.22

PLANT NUMBER : thousands. Pe! acre

Conclusions
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MANGOLDS
Effect of sulphate of amrnonia, superphosphate, muriate of potash,

agricultural salt and dung
RM---cr€at Knott, 1937

Plan and yields irl lb,, roots above, tops centre, plant number below

S rD PD
lt68 908
263 226
424 408

SPNAD PK
1208 836
294 214
347 341

NAD SP NA
972 t268
286 300
365 374

KNAD
968
266
365

SPKNA
I t00
276
344

SKNA K
1204 676
3i8 222
336 285

SNaD PKNa
1244 812
298 264
304 305

s
896
254
407

NA
421
205

SPKD
2ti

D
804
234
3t4

PNA
880
248
295

SP
736
252
3{0

SW

I

:5

SK
848
963
385

KNA

216
3t9

PKD P SD876 740 8r2
230 204 t95392 386 363

SPKNAD
1252
306
405

SysaEM oF R.ElLrcArroN: 4 randomised _block oI 8 plots each. Certai,l high order interactionsare partially coDJounded witb block differeoces.'
AREA oF Eaclr PLoT taJter reiriing edge rows) j O.Olg444 acre. plots a,ctually l/4S acie(48.5 &s. x 45.S lk;.)
TsxarMENTs: 25 lactorial desiRtr.

Sulphate of ammonia: Norc, 0.6 cwt. N Der acre iS)-
Superpbosphate : NoDe, 0.5 cl^,t. p.6. *, *i"'rpr
Muriate of pota-sb : None, t.O c"t. X'.d rie, "ou lki
Agricultural salt: None, S cwt. per acri (Na).

_ Dung : )ione, t0 tons- per acre (Di.
IIASAL M^NURrNc: Nil
CuLTrvarloNs, Erc.: DuDg applied: Dec. 9. ploughed: Dec. A0 a'd 31. Cultivated: ADrit

-t2. spriDstine halr&e{i-: Apnr_tr. ;.d M;;-6. u."",li ;;,,; , nly';:*dni3;':May 18. Harro\led: May t8-. Rorred: Ma!. iS."d-gt.- 5ifgr.i, y,;" zs "trd B0:Home boed : lutv 20 aod Aus. 7. , Ha,rd ho€d :'Aug.?- L?.i,-tj.i. islllou. l. v..iJtyYeuow clobe. prevrous crool Wheat.
STAND^-RD ERRoR pER PLot: R_oots: 1.9{ toos per ac.re or g.O?%.

SPD SKNAD PKNA sPK828 1240 900 952244 3r0 211 270
294

NiI
508

262

SNA PNA
ll08 920
289 248
356 369

397

KD
836
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l6l

ReePonee to ferdllsers
MtAN YTELDS : R<rols: 21.10 ,ors , ToPs : 5-77 tons ; PlaDt nohber : 18.0 

'hovsatAs'

+6-3t +3.68
+t.69 +0.a8
+1.t9 +4.84
+lrt +0.06

+i.ru -or-,+0.71 +1.1,
+0.r0 +0.t3
+O.l.t -0.01

+0.90
+0.27
+0.95
+0-27

+1.95
+2.0a
+ 1.92

+ 0.22

+ 0.c
+0.t
_ 0.2
+0.5
+0,2

ROOaS: tons acrc (+0.070, rlraB i
+5.80 +a.11 I +r.3'
- - I+'5r

+6.12 +4.61
+0.8, +0.64
+1.7E -1.31

+r.11
+0.30

+7.b,
+1.73+r.88 +1.r0

+3.35 +7.aE
+0.rr +1.26
+1.60 -1.16

PLANT

+i.t -t,-0,2 -0.,+0., +0.8+t.t -1.3

+a.at +5.a6+r.ll +1.16
+6.29 +3.54

+osz -qar-o.el+0.16

+i.l -0.9+1., -0.0-0.a +0.1+r.0 ry

+0.3 +0.90.0 +0.0
-0., -0.1
+0.i -0.1

+r.l
-0.-+0.,
t t.r

Concluslons
Sulphate of ammonia and salt both gave increases of about 4.9 tons per acre

in the yield of roots, while dung increasid the roots b,y 2'0 tons per acre. There
was als-o a significant positive intlraction between the eflects ol sulphate of ammonia
*a ."ft, tn"".op""sd to each fertiliser being about ?.5 tons in th1 presence o{ the
other fertiliser and 2.4 tons in its absence.

The responses irr roots to muriate of Potash and suPerPhosPhate were smaller
and not significant.

The effects on tops were in general similar to those on roots.

: tho@ds D.r ere
-0e ' +06 +0-6

- I +o-r +0.6
+o.t I -+0.E | +0.4 +0.5
-0-? l-0,1 +0.i

Sdphaic of atuoni.
Dung ..
S.lt ..

S[lDhai. ol amooda
D@9..
Sall ..
Muriar. ol et.sh . .
sup€rph6ih.re

Sulphat oI aoDonia
Dug ..
Salt ..
Yuiatcofpotash ..
SuperptGph3l.

+0,85 +0.96
+0.t6 +0.1e
+1,07 +0.8t

+o.sr -o:o

+1.59 +0,a1 I +0.66

- - -0.0,+0.57 +l.ri I -+0.55 to.rB | +0.39
+o.rE -0.1? | +0.08

+0.99 +0.E1
+0.t9 +0.06
+0.98 +0.01
+055 +0.0r

+1.1'l
+0-60

+oro
+0.0t
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BEANS
Effect of dung, nitro-chalk, superphosphate, muriate of potash and of

spacing of the ro$-s

RE-creat Knott, l93Z
Plan and yields in lb., grain above, straw belovr

,l.ffinSr--P- Sr-N-K SlDNP- SrD--K35.3 34.6 45.1 53.7a7.2 37.0 17-S 56.3

s,: N-- K S,--P- S,DNP- SrD--K36.2 21.0 33.4 40.637.3 24.5 38-r 47.9

s, P-r! - K Sr---r st-NP- SrD-P-39.3 20.t 33.9 u.O40.2 25.4 36.t 42.O

srDN-X St-NP- SrD-P_46.t 38.4 4A.748.9 39.6 4?-8

sr--PK S,DNPK S,-N-_36.0 42.7 - 
32.436.5 39.3 32.8

s.-N-- stD--_ S,DNPK46.7 {0.o 63-614.4 47.O 51.9

srD-PK Sr-NPK S,-_--59.1 60.9 47-767.4 48.6 12-a

s,D-PK Sr-NPX S.-___39.0 26.8 -16-0

42.5 X0_2 23.5

srD-PK SrDNP- S,-N_K47.6 4I.9 36.549.5 14.A 43.5

sr---- srDNP- S,D-PK55.6 U.5 4A.A59.4 46.5 46.9

S.---K
48.0
17.5

SrD - - -
29.5
3t.0

sr--PK
56.1
50.9

slDN--
57.3
64,7

s,DN--
26.O
31.0

s1 ----
33.4
36.1

s.-N-K
53.6
47.9

srlNPr Sr---r srD-P_ a,-N--66.9 47.5 - 48.1 ' 
5A.7a1.t 47.6 46.9 55.3

s!DN^PK S,P-P- S,-N-- s,_-_I(52.6 36.4 35.4 -30.5
62.4 39.r 35.6 36.5

sr-NPK 51DN-- S,D-_X62.0 45.8 - 
46.354.0 49.2 49 2

S'--P-
65-9
65.t

s"t^--P - s,PN-- S,D _ -K S,-NPK43.9 27,5 2A.2 37.245.1 34.1 39.8 36.3

s,--PK S,D--- S!-NP- SrDN_K4J.6 22.6 - 26.4 - 
29.146.9 30.4 33.6 36.4

s,:-^lP- srD--- SrDN-K S1 _-PK
30.3 28.3 28.5 - 29.614.i 36,2 45.O 39.4

NW

I

til 6.1
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SysrEu o! RlpLrcaaroN : 16 mndoEiscd blocks oI 4 plots each, spacing teatmeDts beiDg apPlied
to blocks ol 4 plots. Certaitr interactioDs partialy corfouEded witl block differcnccs.

ARB^ oE EACE SrrB-PLor : U80 acre (68.7 lks. x 18.2 lks.).
TRaATuE ts : 25,actorial desigD.

Spacitrt: l8 ins. (Sr), 2a ins. (SJ.
Du[t: None, l0 toDs Fr acre (D).
Nikcahalk: NoDe, 0.4 cwt. N P€r acte (N).
Superphosphate : NoEe, 0.6 cwt. PrO. pei acte (P).

Muriate ot potash : Notre, l.0cwt. Kp p€r acle (K).
BasaL M^NURTNG : Nil.
CulrrvArtoNs, E c. : DunS applied : Nov. 26. Plougbed in bcaas : Nov. 26. Artificials apPlicd :

Dec. f. Nilro-chalk applied: APril 12. Hors€ bo€d: Moy 6 and 6. Harvested: Au8. 13.
PEvious crop : Wtreat.

SraNDrrD ERRof,s: Grain: per blocL: ll.9 cwt. Per acte or 4l-0%; Per Plot: 5.iX cst. Per
acre or 18.4_o/o.

Responsea to treatmenta
GRAIN, 29.0.&r.,' STRA$r, 30.7 r&,r,

DilIe.ential respoDses

GIIAIN : ctx.t. per acrc (+1,89, Mears : +1.311
sDacins 24 ins.- , ! I I I I' ra"io._ .. I _t.z,l _ _ | _z-2. -8.2'l-8.6r _6.9t l-8.3t -7.2r1-8.4r -7.(F
Dutrs .. .. I +e.o | +2.5 +1.4t - - l+1.6 +2.3 l+I.0' +2.4'l+0-3 +3.6
Nift;4herk .. I +0.1 I -0.4 +1.21 0.0 +o.? I - - l+1.0 -o.9 l-0.1 +0.8
suDemhGohate I +3.s I +2.7 +3.81+2.P +3.7.1+4.6 +2.0 I - - l+1.3r +6.3r
urir.fot.' .. | +z.t | +I.8 +3.1 l+0.8 +4.1 l+2.0 +29l+0.4r rl3'l -
---i-l- 

l- l-
STRAW : cwt. per acre

sDacins 24 ins.- I I I I I I' rol""- .. I -t.0 I - - l-6.8 -7.1 l-6.4 -7.a l-7.0 -7.0 l-7.2 -8-7
Dunp .. .. I +e.a l+2.8 +2.51 - - 1+2.2 +3.r l+2.7 +2.8 l+0.7 +4.6
Nitr;-chAlt .. I +o.t | +1.0 -0.21 0.0 +0.9 I - - l+I.2 -0.3 l+t.o -0.1
suD€mhosDhate | +2.1 I 12.3 +2.4ll12.6 +2.4 1,3.1 +1.6 i - - l+l-9 +2.9
urir.ri"t.' .. | +e.t | +2.4 +2.e1+0.7 +4.6 l'r3.2 +2.2 l+2.2 +3.1 I -

Statrdard erroE: e) + 2.07, e) +4.20' (r) +2'67'

Concluslons
Suoemhosohate produced a significant increase in yield of grain of 3'3 cwt. per

."r..'Tf," ioo"as"i in grain produced by dung and nuriate oI Potash were not
significant, \yhile the reJponse-to nitro-chalk was negligible.

In hall the blocks tbe rows were sPaced 16 incbes aPart and in the other half
inches apart, The narrow spacing 8ave 7.7 cwt ' of grain Per acre more than the

wide spacirig, the difference being significant'

ytlds :
I

Maon

I

Pre-
sent
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KALE

Effect of sulphate of ammo[ia, poultry manure, soot and rape dust
RI(-FOSTER'S, t93Z (4tI year)

platr and ylelds ltt lb.

N, Mr M,129 2U 27i

sr Nr M"283 253 2tr

so Rr N.209 gdg ztd

Rr
427

sr
340

&
241

sw

I &
t85

M.
145

so
140

SysrEM oF REpLrc^rroN : al randomis€d blocks of 12 Dlots each-
ARE^ oF EAcH PLor tafrer reiectine edge ."*") , O.0i;rir-;;;.. ptoLs actuauy 0.028926 acre(14 yds. x l0 vds.l
TREATMENTS, 1937:'No niho8eD G), aDd s_utphate oI arDmoda (N) ha]f appLed iD seed_H andthe remainder as a toD-dresrinp *oor (S); pourky m^a!"," ttirl'""a *ffi*t aRi,-.fiid-;seed-bed at tbe rate;I 0.4 c\r;. N per acre (r), or O.S c\rr: N p.. 

".i" (r). 
ptots r€c€ivinsheatmeDt {i) in tgJT bad keatmTt 

-(J -p i6'CO ana .,ice "inl. 
- 

iioL,iiei,.ing treatmeai
I*"Tfr[tt S#:],Iears. For N., S" u" ana n t*. pr""iti. i.iiJi,er symiors rer"iio

B^ sA L.M^NSRING : A-tl plots were made u,p to l.O cwt. p_ror Fr acre aad 1.0 cwt. KrO per acre,uslng superphosphate and muriate of potash (a" au'";;;; Eiaa;J" f.. ttj -{,Ci, ."i
^ KrO coDtaiDed in the ortaojc manures).
UuLrrv^rroNs, Erc. : ploushed: MTc.h -Ptg. SpriDt tiDe harrowed: April g. l|atruresapptied : ADrit 27. Aootied fiBt 

-balt of 
""lp'h;t"- 

.];_;;i-;-iipnr ze. Rolled aDdharrowed: ttlay s. Setfo sowa:..M1V l.- n6UJ-."a t.--.*i, ii"y l. Horse ho€d:Juoe3and2t. - 
ADDIird s€coDd haI orirrpUt" 

"i.-iJ"il' 
j.iid. ^'ii;rs.r*a, 

J"rvrg.Hand hoed: Juri i0. Harvested, J;:;;;-1, -v;"d l',riooJla bead. previous
. crop: Kale. (See 1036 Report. p. 2i3.)

Sr^IDARD ERRoR PEn pror : 0.i36 tdns per acre or 0.g6%.

Conduslons
. The crop 9{.kaje qa;_a poor oDe. The lgg7 dressings produced significant
rncrea-ses in vield. the vield with the.double dressing of-sulihaie of ammon"ia beingsignificantly-above th;t with any other types of firtilizer', while poultry manuregave a significantly lower yield than soot'oi..p" au"i. 

--' '--
t here was no indication of any differences in ihe residual effects of the fertilizers.

Rr
287

Nr

No
t95

Rr
r86

N1
231

sr
165

Mr
238

sr
30r

Mr
261

0.0
o.4
0.8

0.8
0.4
0.0

Meon
l+0.10e!

4.16

M.an (+0.126)

nq Rt R. N,t77 180 16g ni
s. M, M. N-160 tgr' 2!l' ssti

R, sr N. a,3&l 3t2 14 23i

,t .Id #r' da
N. M, M. s.28 268 zta zth

Rr s, R. N,235 330 33t 28d

3.29 3.25 3.rO1.74 4.00 3.886.9E 4.68 6.57

3.59
4.02
5.96

" Summary of Results : tona per acre
Nitrogen, cwt. per acre

t934 1936

(+0.2r8)

Rape
dust

Sulph.
amm.

Poultry
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l6s
SUGAR BEET

WOBT'RN

Etrect of agricultural salt and ol murlate of potash, plou!'hed in tn December
or broidcast tn December, early ln March or at eowlng' and ol dung

WS-Butt f,'urlong, 1937
Plaa aDd Ylelds ll lb'

,I
- 

l,ia 
-DNa-

-NaK
-- K
DNa-
D_ K
D- -D- K
-- K
DNaK
DNaK
D- -
-NaK
-Na -

DNa- Mt
D_ - M,
-- - M.
-NaK M1

-Na - M1
D_ K M.
-NaX M;
DNaK M.
-Na - M,
DNa- Mt
D- - Mr
-- - M.
-Na - M,
DNaK Mr

-NaK Mr
D_ K M.

Ml 64t
!t! 53r
Mr 009
Mr 509
Mr 821
M! 662
Mr 642
M, 690
Mr 607
M. 586
M. 691
Mr 012
Mr 530
M, 476
Ml 601
M. 488

Mr
M.
Mr
M.
Mr
Mt
M.
M!
M,
M.
Mr
Mr
M!
M.
M.
M,

Roots Tops Sugar Pladt
(airtyl P€r num'

cetrt. ber

332 16.46 460
357 16.85 470
433 16.68 482
3A4 17.31 474
422 lA.Ol 444
489 16.10 450
433 16.68 4?0
377 14.52 476
419 16.79 488
35r 17.51 484
381 17.42 491
393 17.45 495
287 t1.74 404
238 17.25 488
214 17.63 480
242 t7.71 489

257
279
230
271
267
297
276
314
245
288
270
236
320
288
295
3lr

17.63 498
18.03 482
r8.t0 46?
17.45 497
l7-6t 496
17.16 48t
r?.68 482
17.22 4A2
11.45 455
17.86 466
17.10 486
r6.70 404
18.05 472
18.46 400
18.49 114
18.20 476

Roots ToPs Suga. Plant
(dirtv) Per trum_

ceot. hr
5?6 416
557 361
5t3 312
546 305
641 268
575 304
523 259
544 331
498 238
580 276
488 243
439 238
490 296
518 318
505 249
5tl 308

,6.73 1A2
l7.v 447
r6.93 4S5
l?.45 609
16.73 604
17.08 488
17.60 483
18.20 495
l?.94 497
18.92 485
18.23 478
t7.74 506
t7.77 478
17.28 498
18.35 500
t7.14 498

t5.05 493
16.01 480
16.56 485
t6.01 495
t6.79 481
16.64 467
t1.37 481
17.61 481
t7.74 503
l?.34 499
17.48 473
18.09 493
10.68 487
16.47 478
17.04 459
17.88 479

524
6U
483
505
468
516
520
539
491
610
177
517
468
464
440
471

M.
Ml
!1.
M.
M.
M1
M1
M,
M!
Mr
Mr
Mr
Mr
M.
Mr

D- -DNa-
-NaKD_ K
-Na -DNa-
D_ K
D- -
-- K
DNaK
-Na -
-NaKDNaK
-- K

-- K
D- -DNaK_Na -DNa -D_ K

__ 1

_K
NaK
Na-
NaK_K

D
D

D

"_

-K

501
596
58,4
541
634
589
552
653
553
570
559
573
609
616

579

394
432
132
356
389
345
338
326
320
383
307
327
419
458
3ll
338

The positions of the blocks in tlle field were slightly differeEt flom those shown above'

SystEM or REPLtca'ltoN: 4 randomis€d blocks o{ l8 plots each Certain interactions Pattially
conlounded with block differences.

A.;;;;;;;r;;l#ii re1ou"g ag" tows) : 3/220 acre Ptots actualv t/55 acre (90 9lks x
r8.2lks.i.

TRTaTMENTS: { x 2r factorial d6igD.-_--Dro", 
NoEe, lO toDs per acIe ploughed io. in November (D)'

Asri;ultural salt: Node,6 cwt. p€I acre (Na).
M_u-riate oI Dotash : Nooe, 1.0 crit. KrO per acre (K) '
ii;;;";i;A; i;:; b;*b";'6i'), broadcAt i,mediaterv arter proushins (Mr)'

broadca-st-in early sprirg (MJ, broadca-st at sori!8 (Ml)-'

BAsaL MANUR|NG : Sutptiati of i"ir,6rlii aittre .ate ot O.O i"h. iq p€I acre, suPerPhq?hate at tbe

!'ate of 0.5 cwt. PrO. Per acre
cu"ii,,i'io*.. '"". 

: bu'ni appried :- Nov;rj;,"*,fiT}rlYr* iofrlf irl*f31**":toool'iiminerals (MJ aPplied: Dec. 4'0
Drili;."i ii,ioi,i"t" (u.r appriea,-epr io' fittiol*"a ' May I --Rolled: May 6- Hatrd

iffi;M;; ii-rb-.- sii,si"d I'M"v iri-i,"' i n""a m'd: Jirc 22'24' Lifted: oct 2e-

Nov. 20. varietv: Kleinwanzleben E Previous croP: Potatoes
s"^""ii"-.'*"o*!'"ii P;;;,'ToA sri.t, 4.05 cwt Pe; acr or ? 29% ToPs: 1 86 tons Per

acte ot l6.4Yo. MeeD dirt tarc: 0.005.
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Effects of mineral manures

i*o,"
I

Minerals
Salt Mur. Both

of pot.

Miderals
Salt Mur.

oI pot.
Both

totrs per acre
15.88 I 16.04
15.88 | 16.27
18.38 116.J1
18.32 I 16.s7

16.06

None

M,
M.
}I,
rr.

M,
]fr
M3
f{.

TOTAL SUGAR : cr*t. per.. | 53.8 66.5
acre (+2.02)

$s, u;'? 
f8.i

56.2 67.1

ROOTS (washed) :
16.72 16.s5

"* i?t? i3i3
16.30 16.48

Mean

54.O

57 _4

58.4

54.8'
56.6'
56.6'

10.58s
10.456
11.625
10,7 65

: toDs per acre (+0.825)
I0.I2 I I.80 6.R2

, *' i9 31 ii:13 ,8 83
10.92 tI.00 t0-38

10.11. 10-901 11.11. 10.52.
+0.76' + 1.00 +0.39.

nzo lllg il.ll iilllli,5
SUGAR PERCENTdGE
17.13 17.05 17.04 \ 17.07

t7.Jo 17.42 17.s2 | 17.t;
17-29 17.26 17.2A 17.59

(r) +1.0t, c) +r.t?. c) * r.43, c)
-0.03 -0-06 +0.30 |

+0.413, e) +0.426, (.) +0.588.
PLANT NUMBER: thousands per .cre

I Minerals ' I

ot pot.

Mr ..
Mr ..
M. ..
M. ..

3 4.9
35.3
35.6

Mean . .
fncrcasa , -

!!, -Mioerals plouEhed in. inur: broadcast in early spriDg ;

36.5 35.1 35.3 35.1_0.1 _0.2 _0.1

"H#:tT:;YrH* 
i.rnediaterv aner proushirg

Minerals
Notre Salt Mur. Both

oI pot.

Minerals
Notre Salt Mur. Both

ot potMcan I:

No duno
Dung "

No duns
Duog "

(+0.583)
9.80r

11.51' + 1.7

35.7 35.0 35.2
35.0 36.7 36.6

ROOTS
14.90 l{.82
16.01 t7.36

17.51
t7.05

3 5.4
35.4

(wasbed) : toDs per acre
t6.3a 15.821 15.48
r6.75 t6.40 J 16.63+ 1.1t

TOPS : tons per acre0.72 9.38 I1.06 s.041
10.55 t2.42 r t.2l t2.ool

SUGAR PERCENTAGE
I7.33 t7.34 17.84 t 17.r6
17.18 17.t2 17.561 17.22 _0.21

Shadard errors: F) +0.7t5, (r) +r.Of, (,) +0.202, r) +0.4t3.
PLA\T

Minerals
None Salt Mur. Both

oI pot.

No duog
Dung - l

35.6
0.0

. lle yrelds of total sugar *"*ftf.""iff.r"rage response to minerals wassignilicant in both torat su"gar and trl!.' Li t t-n'#8. ,i'"'?*pl*. to muriate of
FjTI-, *"' *1n"*.Fl 6rea"ter thp ti"t ti-.lti, tIiiid'iil"ifrr;*.* were not
"lq::tpt. The differences produced Uy ttre On ren?-_e11"d"'ir 

"ppfyhs 
th"mln€rah were not significant.

_^-t}-g,p.9dr."d sigrificant increases of B.Z c\*t. per acre in sugar and l.? tonsper acre rrl tops.

53.31 55.11 57.01 36.6r
+2.1' + 3.f' +3.9'

15.16 16.09 16.57 16.11
+ 0.63 +1.11 + 0.65

30.0 35.4 35.435.5 34.8 34.6 36.4
36.0 35.2 35.835.6 36.0 36.2

Effect of dung and interactlon of dung wlth minerals

;:;o:,-'**f*; cx! 
IT 1:?J 

+,.43)
64.4 ss.5 57.s 67.4 | ii.i, a3.2,
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KALE
\(OBURN

Effect of sulphate ol ammonia, poultry manure' soot and rape dust

WK-LANSOME' 1937 (4th Year)
Plan and Yields in lb'

l - s, lE Sr .li'rzsle 88.0 llo.o
-R. - il- --St 

I83-6 70.4 108,9 I

&
7t.5

M!
90.2

Nr
95.1

sysrEM oF REPLTCATIoN: 4 ratrdomised blocks ot 12 plots each'
"d;-;;^;;;;"i 

' l/l60acre (25 lks. -<r"'ot"L"*" 
;)1 "--."o 1*)hatrapplied io seed-M and the

TREATIIINIS. 1937 : No dtroteD (.) aD

remailtler as a top dressmS, t*i isili'-t'"-ft'i'-maoure 
'OI) and 'rape dust {R) applied in

#-t{'#'}if [iq-+f.:'i*#[{*l;'r=***]'"h'il'!"i#ifi 
'*:

"^"l3ro1*?ll,i;f 
'o, plots .u/ere ma.re up to l.o cwt. ppr p€.r acre atrd 1.0 c*r. Kro per a"'e'

usins superphosPbate .oa -"nttJirf,oLi i"t tir#iti"i ttltc -ade lor the P'on and K'o

",,;,"f^?iif::pt:i'gi:t'f{,,"ff 1;,'.e1,,.1;,}l'!1.*?1}"'.;,:',%t*'-'},Yf Jii?
;il'*J"xl,Hff ..,'fi;Hl"'i'":f-i#,; j,J#il.{';;{g,g;;";..1"i{,.i;'t."
Harvested: frL.21' 26' 28' ald
1936 RePort P. 229.)

Sr^toe*o a.Btor rzr PLor : 0 562 totrs Per acre or 9'32%'

ConcluglonB

ThecroDwasasmalloneandverytoughinthestalk.Thefertilizrrsapp|j9d
," rin-i iri"ariJi s*iiil-tt in.r""t""t i"-yi"'ra, sutphate of ammonia giving signific-

antly hilher yields ihan any of the other lertrlvers'
There was no rndrcatron., ;;[ii";;;;; in the residual effects of the 1936

applications.

sr
78.t

Nr
96.8

N,
157.3

so
59.4

M1
79.2

NW

1

M1
71.5

Mo
64.9

No M"
68.2 61.6

1t.5

No
74.8

M,
9s.7Ro

? 1.5

sr
83.6

M,
89.1

Mo
42.7

Nr
138.6

R,
79.2

Nikogetr, cl,t't. Per acre
1934 1035
1930 1937

Mean l+0.162)

Nt R'
138.6 103.4

Mr

No
67.1

5.79

sr
7t.6

&
5E.3

Nr
7?,O

R!
75.0

Mt
a2.5

No
62.7

r Sulph.

sr
113.3

-LAl 4.40 4.4q 4 85
;;; ;4o 6.50 s.ee

r6.irI e.ae 7.3e 626

Mr
78.1

so
6t.6

so
58.3

Ri
91.3

R1
85.8 48

sr Rr
107.8 ?t.r

sr
77.0

Mo
57.2

SummarY of Results: tons per acre ( +0.281)
Poultry Soot RaPe

dust

0,8
0.4
0.0

0.0
0.4
0.8

Maan

l+0.1101

1.65
5.92

i.70
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PYRETHRI.IM
. WOBURN

The effect of llme, fish manure and artiftciat ferdttsers on the yield of flowersand thelr contetrt of pyretlrins
ROADPIECE, t937 (5-th year)

I]iltrfl *:ffi -,Ifi :p[t*:ri,ryilffi.i*i'd",..fl .3;:.1f,:.3i",fi .*,i31",;per cent, 1932, in desceDd6g order

1#' -11r? tie, -1"c!' i?:.f, 1"3' ?:#' ?:ng,,g ,.r, ,I i.to io:d; i:il i.i; i.6i
L^F.o^, o^o,12 o^o,u or]: I oror r,Jez r,o],1 m-A.l9.19 9!? 0.44 o.os | 1.+i' ";tr ';4, ";f;i#r, o"o,r" r.os l.o^i I g-rs 0.66 i.;o d.;;

Tliryi ;$f ;it ii:tlii;; ;i+ i:?: ;i+I I t.2B t.t4 t.22 r.ze I r.zs r.j+ i.;; ;.;;

I 
I l,r ,?H' 1:,r{ 's:f 111? 1l?, 1T*, "e:#
ii+ irti, i{ql i:i! | if;? ti,.? i,,,% itr,9:!l ?:il i,!, ?st I i,t 9"il tjg tri

o3f)l L^o92 ooo2 oFAl I orer r,raz ooor oFo2XX: glg 91? 9.41 | o.tz o.ii 'blsi. -olsy-

'1, 0.,, o.ee o:6i li:6; 6:ii i.I; B:ij
,l-r*'. fo fg 39

owing to poor yields io pr".,io* 
"."r". The ro:ls nr^r,.;- ---,--^^:-1!",TP"I'-:.I'owlnt ro poor yiel.as iD Drevious yearB. m" teas py*Ori, 

""Jy"o*;#"dfi:1#ilt:Ior ioctusioa iD the ro3s Report ;od ar€ gtr"" .-i"Eiiri**iifi[rrE.
SysrEx oF REpLrcArroN: 2 ranaloDised blocks of g plols each.
ARr^_or_BAcn PLor (after reiecti,g edSe rorrB) : o.oo6ob acre. prots actualy 20.6lts. x 22.7rLs.r E,AIIBITTS :

*is;J:ff,(oJ;,';t(8ot):T ffi'':i:'l^!: 4 to.s caco! app.red iD first vear onrv {L).

^ dressint appliea ivliy ,-*i ffi. 
** (o 4 cwt N) apPtied itr Iirst year on.lv, iait tlis

.--ii,;.,ffi F,,f #.'i.'L%;i'ey;.:"ffi ".,iF,,si""*;T#HI":ffi,1i:"H -!tr
- MaEures applied: lst year oEty to3j(l), every year (21.

:::illii?" -1fir;*Tilf;d,': *:1;1,",**8ffi .** (1,j1 *#fi ilTff, Tt,iS,SpEclAr- NorE: Tbe residual effects olol rre expcameoi rerl dil;:ff#ff a,d lish harurc aPPlied in the {irst vear**flx?'r:::?1;nfill 
*3ia "f#ff h*is : 0'802 cwt. per acrc or rz.8%.
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StaIIdard

+0.450
+0.0r8

4.86
0.545
1.25

.r.26
o.;20

+0.94
+ 0.05
+0.05

5.1 1
0.56
1.26

4,58 6.25 5.40
0.87 0.55 0.55
t.27 1. 1.27

4.17
0.51
t.22

Effect of Lime
No

Lime

Dry stalkless heeds, cwt.
Pyrethrin I cotrtelt, per cetrt. ..
Totsl p,'rethr:ins, per cent.

Dry stalkless heads, c*t.
PFetbrin I co[te[t, per cen
Total p]'rethr:hs, per cetrt.

+0.60
+0.025
+0_02

Artificia.Is
and

Iishmanu(
Fish

Artificials matrure
Mean of

Concluslons
Lime applied in 1933 increased both the yield of heads and-the Pyrethrin I content,

thoush ne^ifher increase was sigrrificant. Manures applied every yeax produced

"i"-"i?i"ant 
increases in both heals and plrethrin I conGnt. The increase in heads

r#s somewhat greater with fish manure tirin with artificials, though not significantly
so.

Effect of artificials and fish manures, applied every year

No siagle staadard error can be aPplied to the ,iSures in the same line of this table'
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EXPERIMENTS ON POULTRY MANURE
TIre of

Experiment

2aCR
2aCR
IC
tc
1C
IC
tc
lc
rc

No. of
plots

Year
Centres.

48 1
484
16 1
16 1
16 1
162
16 1
164r04
21 2

21 3
162
t6 I
123
21 2
164
24 I
t64

2R

3
lc
I
lc
2CR
IC

2CR
lc
2R

E * f cri*uttld ofl argerrunls
(l) 2r lactorial d€sign. P.M, S/A.

4l x ,1 Iitin squares or randomised blocks,. Basal DaDuriDg: l.0cwt. KiO aDd O.g cwt. pro. per acre.
(fC) Crurulative : As (l) witi treatEents rq)eated otr the saae plots each year.
(2CR) Imrnediate, cumulative atrd residual effects. Maoures S/A (S) atrd p.M. (M). TrcatEerts

as follows' :
Ist-y€ar .. O O IS lM 25 2Mhdyear.. 25 2L1 lS tM O O3td year ,- O O IS tM 25 ZM

_ 1th yea!,.. 25 2M rS lM O O
RaadorDised blocks-* Besal marluriEg: l.O cwt. KrO and I.O cwt. pro. per acae.

(2aCR) As (2CR) with soot.
(2R) As (2CR) lor ttre fi$t two Jrea^, but pitl Do treataeots ia the thi'd a,trd fourth yeats.(3) Immediate, cuEulative and residual elfects. Treatments as Iouows:

21

lst year
2nd year
3rd year
4th year

.. o o M.. o M O

..MMO

..MOM

MOOSS
MOSOSossoo
OSOSO

Randomised blocks.* Basal manurinS : t.0 c\r.t. KrO and O.8 cwt. p.O. rrer acre_.Aof€.-fn all c:ses tbe miDeral DaDures per p-loi'were made up to t.0 cnt. KrO aod0.8 cst. oi 1.0 crlt. pror, using mirlaie oI potash and i,ip.rpno"ptat".' - ---

Rales of Monttting.
(l), (rC): N at the rate oI O, 0.6 and 1.2 c\rt. per acrc.
(2CR), (2R): N at the Iate of O, 0.4 and 0.8 cwt. per acre.
(3): N at the rate oI O atrd 0.6 c*t. per acre.

Roth.msted (s€e.wobum 
(s€e pp.

4 for details)
r details)
Bakewell (A)
Bakewell (B)

J. I,l\/. Dalla-s, Esq.,

Maurdeo (B), Beds. J. W. n.U*t, 8"i.,

ted, SuEey
iou, Dur*':m .. .. .. .: .:
Ruiford, Ormskirk. J. J. creeq Esq., Couoty

Sctoot, Sta;oa.op, OaAiorton, io. OoiU.. ..
SteppiDtly, Beds. J. W. Da as, Esq., County
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Place Crop Treatments
1934 1935 1936 and

1937

.tI.

Wybostorl Cloverhay: $r't.
wr aqe (l.2.25\

2N ON ON
IN lN ON
ON 2N ON

70.2 69.1
65.7 65.3
74.1 70.4

69.6
65.5 + r.59
72.2

Mea,L (+1.30) 70.0 68.3 6 9.1

Maulden (A) Kale : tons per
acrc (+0.931)

r935
o
N
o
N

1936 1936-7oooo
NO
N o

5.611

7.33 5.63
6.38 5.55

5.61
6.64
6.48 +0.668
5.96

1

173

Erper;rru*ts on resid.ral effects

TyPe 2 R

Mean l+0.538)

S/A M, st.

Statrdard error : (1) +0.658.
Co*lxviotts

Residazl EIIects

There were no significaat differences itr the residual elfects o,1 red clover at Wylostor, thottgh
the plols *hich hadpreviously received polrlky rEaaure gave somewbat better yields thao tiose
wttiah had previously received sulphate of amoonia.

At Maulde! (A), Lale was grown as aD u[Eanur€d catch crop Io owing the 1936 crcp.ol
Dotatoes. There i{ere itrdicatioDi oI a residual effect oI poultry manure, though this 1!?s not qute
;i$i6cant. Tbere was Do sigD of a residual el{ect of sulPbate of ammonia

Erperiments ot immediate, curwlative atd. residud fficts
Tgpe 2 CR

PIace
Year of
expen-
ment

Crop lg34 and 1936
1935 and 1937

2N IN ON
ON IN 2N

Mean St.efiot

Ruflord Second Potatoes : tons
per acre(+0.326)

PM
S/A

2.48 3.08 3.37
2.25 3.47 4.OO

2r!8, +o''at

Llean (+0.231)' 2.36 3.28 3.68 3.11

Steppitrgley Fourth Potatoes i tons
per acre(+0-262)

P}I
S/A

2.23 3.10 3.94
1.79 2.54 3.38

3-92 +o.tst

Mean (+0.185) 2.01 2.82 3.66 2.8 3

Concl,ttsiotts
Immediate, cun larilte and rcsid al effe.ts

At Rurford the potato crop was attacked by e€lworm atrd th€ yields were poor. There were
sicEilicatrt responsei to the direct applicatioD of DihogeD, sulphate oI ammonia SrvrDg higher
vi-elds than poultry manure, thoueh Lhe dit(erence was not siEDiIicatrt. The dlfference bet\Yeetr
lhe residual_effecli, iI aDy, oI poultry Eallure and sulphate o{ aDmotria was small and IIot si8-
dlicalt. In the fourth year expe.iDent at StePpirgley there rrere good rcsponses to rdtrogetr in
early potatoes. Poultry Eanur; gave highe! relds tha[ sulPbate oI ammonia itr all three tJ4es
ot aj:flicatlon, tbe average dilfereDce being siSnificant.
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Exlerincds on imned.iale, cumu.latiue and. resid.ual elfects

Type 3

Place Crop
1935
1936
1937

NNOO
ONON
OONN

Meart

Rutrner Beans :

(+3.98)

Pickings PM
1-3 S/A

45.1 44.4 41.3 50.2
43.t 46.2 42.9 46.9

45.2
41.8

Pickirgs PM
+6 S/A

15.7 34.4 28.t 44.4
31.3 33.3 38.2 40.4

35.6
3.5.8

Pickitrgs PM7-s s/A
12.7 13.2 9.8 15.2
ll.4 t0.7 t3.6 t4.l

Totat PM
S/A

93.5 92.0
85.8 90.2

79.2 109.8
94.7 101.4 !!.!o +'.nn

Mean (+2.81) 89.6 91.1 87.0 105.6 I3.3
C oncl,usions

Inmed.ide, cumulardue and lesidual ellects

_ The direct application oI sulphate of ammonia produced a significant ircrease iD total prcduce.
The residual eJ{ects of the previous year's dressing were nofsignificant. The direct eifects of
poultry matru-re were irre8ular, the ptots receiving poultrlz manure for ttre IiEt time this year
qrv rg an-oEaloEsly low yields. On plots receiving manures this year, sulphate oJ ammonia gave
slithtly but trot sjgnificantly higher yields thatr poultry manuie, while oD plots receivitr"g Do
maoure this year, tie previous application of pouttry manure gave slightly higher yields than
ttre prcvrous application of sulphate of ammoEia.
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SUGAR BEET FERTILISIER EXPERIMENTS
Factory Serles

SysrBx or trlBElrcarron i 3 ratrdoEis€d blocLs oI 9 Plots each \rith two deSree-s o{ freedom,
rcp&seotinS s€coDd order interactions, cotrIounded witl block diffet€nces.

ARIA oF BACE PLor: Poppleton II I l/50 acre. Bardrcy II atrd WissitrStoD III : U80 acre,
WissitrgtoD II aDd Rotlamsted I*: Ul00 acre. Tunstau : l/120 a.re. Remaitrder: l/40
zlctE.

TRE^TtaBNas: 3 x 3 x 3 factorial desi$r.
Sulphate oI aBEonia: None, 0.4 cwt., 0.8 cIIt. N Per acre.
Sui.trphcphate: None, 0.5 c*t., l-0 cwt. Pp5 per acre.
Mdriate of Potalh: Notre, 0.6 cwt., 1.2 cwt, KrO Per acle.

V^RrBaIEs : Bri88 I : Johnson's P. Kiddermitrster I : I(Ehtr. SPaldiig i Kuln P. King's
Lyan II : Sha4es, Ely : Dippe W.I- Remainder : IieiDwanzleben E.

Mecbanical and chemical analys€s of soil samples from each exPeriEent have beetr carried out'
* Area harvested: 11250 u-.re.

Station
Distance in

inches

20.o
18.0
20.0
90.0
r8.0
9I.0
t8.0

rs.0
9t.0
19.0
2t.o
20.0
r8.0

20.0
18.0
20.0
t8.0
r8.0
10.6
22.6
22.5
20.0
18.0

18.0

22.6
22.6
20.o
20.0

2t.0
10.6

Weight of
roots in
lb. per
plant

Yield in
tons

Plants in
thousands

Per acre Per acre

COARSE SANDS
I Alscott I
2 Bardtrey II ..
3 Brigg II
4 Bury I
5 Caatley I
6 Tunstall
7 Wissitrgton II

FINE SANDS
8 Brigg I
I Bury II

10 Ipswich
Il Kiddenninster I
12 Kitr8's L,.nn II
13 Spa.lding
LIGHT LOAMS
14 Allscott II . .
l5 BatdDeyl ..
t6 Cartleyll ..
l? King's L]'na I
l8 Newark I
l9 Peterboro' I
20 Poppletotr I
2l Poppleton II
22 Selby I
23 Wissitrgto! III
}IEAVY LOAM
24 Col*ick
CI-AY LOAMS
25 Felstead I ..
26 Felstead II . .

27 Rothamsted I
28 S€lby II
FENS
29 Ety ..
30 Peterboro' II

15.88
t0.69
t3.77
10.30
t0.21
7.30

13.00

14.41
10.36
10.66
I r.l7
t2.45
t7.48

6.51
13.84
12.66
10.70
13.67

7.13
I1.56
11.72
9.63

13.28

14.66

9.78
11.53
12.01
10.05

I1.39
I l.5S

23.0
30.3
22.3
27.8
33_8
56.7
2A.t

24.0
22.a
30.4

27.a
38.4

18.8
30.5
2r.6
27.4
3r.0
22.s
26.5
24.1
26.6
3l.o

32.8

'23-8

31.3
27.2

33.6
24.7

1.55
0.783
1.38
0.830
o.677
0.296
t.l2

1.34
1.02
0.785
0.974
1.00
1.O2

0.778
L02
1.30
0.875
0.988
o.697
0.977
r.09
0.811
0.960

0.994

0.920
t.00
0.860
0.828

0.759
1.05

Plont Densit! (mcar lalues)
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Station

Arlsc.tt I
BardDey II ..
Brigg II
Bury I
Caadey I
Tuastall

Wissiattoa II
S.igg I
BtrryU

Ipswich

Kidderminster

I<ioa's Llms II
Spalditrg

Allscrtt II . .

Bardaeyl ..

Catrtley II . .

Kiag's LyDD I
Nevark I

Peterboro' I . .

Potr Irletoa I ..
PoppletoD II
Selbv I
Wissington III

Colwick

Felstrad I ..

Felstead II ..
Rotiaest€d I
Selby II
Elv ..
Pdt€rboro' II

176

Previous Date o{
crop sowitrg

LkhtsaDdy Potato€s Apri.l SO Nov. S.tO
loam

Coarse Wtreat May { Nov. +t0
sandy loem

Coarse Whe3t Mava Dec. I
saEdy loam

Saady Clover April2l Dec.2

Lightsatrdy Barley Apri.l23 Nov. A-4
loam

Mediuh tire Rye lrlay 25t Nov. t2
satrd

Poorsaady Wheat April S Oct.26

Coars€ Wheat May 18 Nov.29
satrdv loam

Lthtialdy Oat3 Aprit 27 Oct.26
loam

Loanx.ith Wheat May 6 Nov.23-g0
coatse saad

Lthtsandy Barley April26 Nov. J-6

Ligbt sady Barlcy May I I Nov. I z

Deep silt Wheat April S0 Oct. 19

Lightsatrdy OaLs April24, 26 Nov.g

C.oarse Barley April28 Nov.o-to
sardv loam

FiDe;ady Wheat May I Dec.6
lmm

LiSht satrdy Barley May6 Nov. 18
loam

Light loam Wheat April3o Dec. l0

T*HD1 Barley April 23

Light saody Potato€s May 5
loam

Lir8lt satrdf Wheat May 6

Litht warp Wheat May 261Medium Barley IIay I I

Oct. 20

Nov. lG12

Farmiog notes

DEEt aDd I toD liE€stoEe
tor beet.

Iite surtrEer too dry.

Poor plest, gaEe and
wiDd daEage.

Ilt surDEer drcugbt.
Badly singled.

Storm washed, redrilled,
too Early platrts left.

" Beet r-itipSs ,, ploughed
ilr for be€t-

Dunt Ior beet.

SliSht aphis attack,
drought itr SeDtember.

DuDg Ior b€et. -

Very good land. Dung lor
beet-

Durg aad 8 cwt. lime lor
beet, very poor pl,ant.

SoEe wireworm damage.

Dabage by heavy raia in
Jure.

Daoaged by hail i! July.
AI plots slaAged baforc
saEptiEg.

Durt lor beet.

Wireworm and ephis
oamage.

Dung ior beet.

Factory "lime" for beet,
ve5, unevel plant.

Dutrg for be€t, partly
flooded.

Date o{
liltiDg

I

3

1

5

6

7

8

I
l0

II
t2

l3

l1

l6

l6

t7

l8

l9

20

2t

B

24

2A
27

29
30

Nov. 16-l

Oct. I
Nov. l5

sandy
loam

Sendy loan Potatoes April 27 Nov. 8-IO

SaDdy clay Wbest May 8 Oct. 14
loam

Clay loam Oats May 18 Now. IJ
Clay Ioam Wheat IUay I8 Nov. 24
H€avy warp Wheat }tay I9 Oct. 5-7

Light Ietr Wheat Mayd Nov.4-lt
Heavy Ien Wbeat Mai 6 Dec. z

*Second sowing
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Samfli*g errors t* samfling for sugar co ent

(lO toors in earh sam?kl

No. ofSamples Standard
analysed per

plot per samPle

5 Cantley I 
L

7 Wissitrgton II I

23 wissiDstoo III l
I

0.237
0.322
0.3t 7

SigtrificaN
NP

Rest'o*ses
K

Total su&r (30)
Tops (24)

Total suta!
Tops

Total $rgar
Tops

+
0
0

PXK
0
0

0
NxP

0
0

Curvaturc
0
0

NxK
+
0

+ :Positive I SignificaDt
0:No l Average

-:negative J ResPonse
(30) No. oI centres*- Siglrif icant differeDces

between ceotres

Meon Responses Per I att. of N, PrO5 a KrO

Total Sugar---{*t.
Roots-tom
Tops-tons
Sugar 96 ..
Plant rumber ..
P'rnty yo . .

N
.A.verage 1937
lg33-36

+4.4 +6.5
+r.59 + 2.12
+3.40 +3.75
-0.60 -0.39+0.4 +0.4
-0.7 0.0

P
Aveage 1037
1933-36

+r.3 + 1.9
+0.36 +0.56
+0.38 +0.50
+0.o2 0.00
+0.5 +0.3
+o.3 +0.1

K
Average lg37
1933-36

+ r.0
+0.r8
+0.09
+o.22
+0.3
+0.t

+2.3
+0.65
+0.34
+0.22
+0.6
+0.3
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Main Effeck ard First Od.er Inleractio*s
Total Sagar : cul. pe, afic
lx" x, x, lJCentre P,PrPo Ko xr P1PIPo

No
IN,

NI

Mcan

48.8 50.b {6.2
50.0 51.9 55.8
51.9 62.7 55.0

51.0 46.5 48.3
50.8 52.t 54.8
53.5 53.5 52.6

48.6
52.6

52.4 50.0 52.8
48.2 53.t 50.7
50.0 52.3 53.4

Ko
Kr
K,

50.2 51.8 s2.3 51.7 50.7 51.9 51.4 *2.11. Means : +1.21

{

3

No
N1
Nr

Mcat

No
N1
Nt

Mcart

No
Nr
N,

M*"

\
Nr
N!

Maon

\
Nr
Nr

ft*
No
Nr
Nr

Mcan

7

3t.9 33.2 33.4
35.6 38.8 42.5
36.6 39.3 40.6

31.9 3{.9 3t.8
38.6 39.7 38.6
3s.8 37.9 42.9

32.9
39.0
38.E

Ko 34.4 34.6 37.3I(, I 35.5 3;.? s9.9K, i 34.2 39.0 {0.r

31.7 37.1 38.9 35.4 37,5 37.8 36.9 +2.10. Mrans: +1.21
42.7 41.2 40.8
47.O 17.5 47.t
48.5 49.9 53.3

38.5 43.0 €.r
49.4 4{.1 48.1
52.7 4a.7 50.3

41.5
47.2
50.6

50.7
45.1
42.8

47.0
{5.5
47.9

Iq | 42.r
Kl | 45.2
K, J 5o.9

16.2 47.116.1 16.9 45.3 47.2 16.1 +2.71. Moars: + 1.58

24.5 27.7 28.1
33.8 39.2 39.1
3t.9 40.3 37.7

24.8 28,1 3t.8
32.1 40.8 30.3
29.4 39.2 4t.3

37.4
36.6

I(n 23.8 3r.5 3r.0
K1 I 35.8 36.0 36.3K! I 34.? 39.? 37.9

31.1 35.7 35.1 28,8 36.0 37.5 34.1 +2.3O. M.ans: +1-33
3t.t 34.2 30.0
33.4 34.0 38.1
38.9 36.1 33.4

30.3 32.2 32.833.I 3?.0 35.4
32.0 39.7 36.8

31.6

36.2

x{ I 29.t 32.8 33.4f,r | 36.5 3?.7 34.?Kt | 37.8 33.8 33.3

31,5 31.8 33.8 31.8 36.3 35.0 34.1 12.11. Means : +1.11
19.8 20.3 23.4
28.7 26.3 27-4
30.5 28.5 27-O

18.3
92.8
24.4

22.t 23.1
28.t 31.5
30.5 3r.t

21.2
27.5
2 8.7

20.3 22.7
27.8 25.8
27.0 29.9

K" 22.5
K1 J7.:
K- :9{

26.1 25.0 25.9 21.8 26.9 28.6 2 5.8 11.28. Means: +0.7A9

5t.7
47.9

40.7 30.8
15.1 46.1
49.0 5l 7

35.2 40.7 42.2
44.5 46.9 51.6
48.2 46.7 59.1

39.4
17.6
49.5

Ko | 42.A 42.3 42.7
K1 | 45.8 43.3 45.1
Kr 146.2 5r.9 ,r9.5

11.9 15.8 15.E 42.6 11.7 19.2 4 5.5 +2.12. Means : +1.22

I

No
Nr

_r'

No
Nr

.N'

8
44.9 46.9 46.2
50.4 50.7 52.3
52.5 5t.5 54.5

45.0 46.3 45.1
50.s 50.7 5t.8

't.g 
52.4 54.2

45.7
51.1
52.8

I<{ | 48.8 49.4 49.6x, l{9.3 49.0 5r.7
K, I {9.6 50.8 50.?

19.3 19.7 50-7 49.3 50.0 50.1 19.9 ll.3l. Medis : +0.756

34.8 36.3 33.0
38.3 35.3 40 5
40.6 36.9 40.2

36.5 35.9 32.3
38.4 34.7 39.0
36_1 40.7 40.0

3 4.7
37.4
39.2

rq | 38.5 35.r 37.3
Kr I 38.5 34.9 3?.2K. | 3{.7 38.4 39.1

37.2 36.2 37.9 37.0 36.9 37.1 +2.O9. Means: *1.21
No

l{, Nr
Nr

37.1 32.? 33.7
35.6 34.9 32.8
34.3 35.4 36.3

29.2 36.9 37.3
30.0 33.0 39.3
33.t 37.8 35.2

3 4.5
31.1
3 5.1

rq | !s.3 31.5 32.4
Kr I 39.0 34.8 34.0
K! I 38.8 36.7 36.3

35.7 34.3 31.3 31.1 35.9 37.3 3 4.8 t1.85. Maarts : + 1.07
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Totol S gat: ct,t. Per acre
,lK" (, K, lCentre P1Po P, \K, P,P1Po

No
lt Nr

Ni

Mcdrt

33.4 33.3 36.0
31.0 45.3 42.0
40.1 36.4 41.3

30.1 34.4 38.2
94.9 37.1 46.0
37.3 38.8 4t.8

39.4
39.3

30.0 34.4 37.0
33.0 38.r 39.4
10.a 42.5 42.9

I("
K1
K!

39.831.8 36.E 12.031.1 37.6 +2.A2. Mears : +1.63

No
t2 Nr

N!

38.5 41.5 39.3
13.2 45.5 47.O
49.6 45.6 50.7

38_l 41.7 39.5
43.7 14.9 47.1
40.6 45_0 5t.3

39.8
45.2
48.6

K. | 44.4 43.3 43.1
K, 14r.9 43.3 46.3
Kr 145.0 45.S 47.0

13.8 14.2 15.7 43.8 13.9 16.0 44.6 +2.30. Mearls : +1.33

No
13 Nr

Nr

M*"

60.4 59.5 56.2
54.4 60.0 59.9
57_3 59.7 57.6

57.8 58.4 59.9
54.9 59.t 60.2
57.9 58.5 58.1

5 8.7
5 8.1
58.2

x"
Kr
Kt

50.7 57.1
59.0 59.3
a0.4 57.2

i53.7
ls?.6
loo.o

57.3 59.7 57.9 56.8 5A.7 59.1 5 8.3 +2.00. Meons : +1.15

No
14 Nt

N,

M*"

9.8 2t.t 29.7
s.a 27.4 26.9
t}.o 29.1 25.2

I5.3 24.5 20.S
20.3 t9.3 24.5
18.4 t6.8 33.4

20.2
21.4

2t.2 23.4
24.4 21.3
32.3 33.6

rq I e.0rr 1r0.9Kr 112.8

10.9 26.0 2 7.3 18.0 19.9 26.3 21.1 +3.93. Medns : +2.27

No
16 Nr

N,

Meon

48.3 43.8 48.5
49.1 5t .7 17 .7
52.5 54.8 51.8

14.2 46.9 17.6
52.4 46.A 49.3
5l.l 53.1 54.9

46.2
49.5
33.0

x. | 52.6 48.0 {7.1
K, 149.6 48.3 48.9
K, 147.8 54.1 49.9

50.0 18.750.1 49.2 48.9 50.6 19.6 +2.67. Means : +1.51

No
t6 N1

N,

4t.5 39.8 44.3
43.4 42.6 42.4
48.4 45.3 42.t

41.7 4t.4 12.4
42.t 42.0 44.3
12.1 45.2 4A.6

11.8
12.8
45.3

43.2 42.3
39.1 42.8
15.4 49.7

rq I 40.4
K 1 46.1
Kr 16.2

11.4 12.942.6 42.9 4 5.142.0 13.3 +1.A4, Mcarx : +1.06

N.
IE NI

N,

M"""

No
l7 Nr

N,

M*"

33.3 3l.l 36.3
32.7 43.7 38.1
41-l 43.9 44.8

33.2 3t.7 35.7
36.9 40.9 36,8
12.7 43.9 43.2

38.2
4 3.3

Xo | 34.8 39.5 38.5
Kr i34.8 41.8 39.8
Ki | 37.5 37.4 40.9

i5.7 39.739.6 37.6 36.E 38.6 3 8.3 +2.52. Means : +1.15

45.2 44.O 47.6
47.2 50.3 50.9
55.t 54_4 52.1

44.t 44.8 47.8
17.3 50.7 50.2
53.9 52.7 55.0

15.6
19.5
53.9

K. | 46.6 40.8 50.2
Kt 160.2 {7.s 50.1
Kr I 51.7 5r.r 50.1

50.249.649.2 49.4 51.018.5 40.7 +1.78. Medns : +1.03

No
r9 Nr

N,

M*"

25.4 31.6 32.3
21.5 32.O 24.5
26.2 30.1 3l.t

29.t 33.2 27.O
27.9 30.\ 27.O
26.2 24.6 32.6

29.8
2 8.3
29.1

Iq | 25.4 30.3 27.0
Kr | 26.? 3r.6 33.6
K, 123.9 3r.8 30.8

25.1 31.2 30.6 27.8 30.6 2 8.8 29.1 +2.O8, M.ans : +1.20

\20 Nr
N,

32.7 39.2 37.5
39.6 41.5 40.0
30.3 34.8 40.0

37.7 30.6 32.1
34.1 38.3 48.7
36.0 38.6 39.5

40.4
38.0

x. | 36-8 34.7 36.3
K, 139.5 38.5 38.5
8,, | 36.3 42.4 42.8

37.2 36.5 39-2 40.138.835.9 +3.33. Medns : +1.92
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Cenlre l& Pl P, lro
Total S{gd/: curt, per acre

K1 Ii, tPo Pl Pr

ro I ao.s ar.s sg.EKr | 40.s 4O.2 1O.2xr I 37.8 38.S 43.0

&1. M**^- +1a0

N"2r N,
Nt

Mcan

36.7 36.7 36.9
42.2 3g.S 39.9
40.3 43.8 45.9

36.8 37.2 36.3
41.6 41.3 39_t
43.0 42.8 4.1.1

36.8
40.7
4 3.3

39.7 40.2 10.9 10.5 10.1 39.9 10.3

N.
22 Nt

N,

Meaa

32.0 30.3 32.5
25.2 33.4 32.8
34.4 32.O 37.7

30.5 31.4 32.9
3l.l 33.8 30.5
32.3 35.5 36.3

31.6
31,8

r. | 30.7 30.5 32.7Kr 133.0 33.S 33.9K, I 31.9 31.5 36.3

31.9 31.9 34.3 31.3 33.6 33.2 +2.2A. Means : +1-32
No23 N,
Nl

41.5 42.2 3A.t
45.4 19.8 51.2
65.t 52.a 52.O

39.t 4t.6 4t.2
49.4 49.4 47-5
5t.6 54.6 63.?

40.6
48.8
53.3

xo | 48.5 47.3 44.4xr i 47.1 49.5 48.9K. I 46.4 48.0 4s.o

17.3 18.3 17.1 16.7 18.5 17.5 17.6 +1.a2. M.ans : +1.0i
N.

21 Nr
N!

Mcdn

49.8 48.7 40.5
51.0 51.6 55.5
52,1 54.3 54.9

48.t 50.7 45.2
5l.l 55.0 52.0
54.1 53.O 54.2

19.3

53.8

lL I 48.5 51.7 53.2Kl | 6t.8 52.? 54.3K, | 52.7 5O.2 52.4

51.0 51,5 53.3 51.1 52.9 51.8 51.9 +1,55. Means : +0.895
No

25 Nr
N,

3l-7 33.1 33.1
36.5 39.9 s0.2
41.2 43.0 !r5.5

35.6 31.2 A1.2
38.3 39.0 38.2
42.O 44.2 43.4

32.6
38.5
43.2

x'1 I 35.4 39.8 40.8Kr I 36.4 3S,S 39.2Kt | 37.6 37.4 37.S

36.5 36.7 39.3 38.6 38.1 37.6 38.1 :]![.31. Means : +0.756
N.

2A Nr
N.

Mcaa

38.5 34.0 36.8
43.0 38.2 46.3
41.1 44.9 47.9

32.7 3a.5 37.9
43.2 42,O 42.3
16.4 41.3 48.2

36.1
42.5
45.6

xo i 40.r 38.9 43.3(r | 43.4 37.3 44.1E, I 42.O 41.7 42.6

41.9 39.3 43.3 40.8 11.6 42.1 41.5 +2.21. Med$ : +1.2E
No

27 Nl
Ni

Mcan

33.5 37.3 36.3
39.O 42.1 35.238.t 41.{ 41.?

36.2 36.0 3.r.9
38.6 41.5 40.6
38.7 36.0 45.7

3 5.7
40.2
40.4

Bo I 35.4 38.2 40.0x, I 35.6 43.6 35.rK, 13s.7 3s.4 42.2

36.9 10.4 39.1 37.9 38.1 10.1 3 8.8 +2.91. Means : +1.70
N.

2A Nl
Nt

Mcdn

36.4 35.7 31.4
39.r 36.1 37.8
,8.5 38.7 34.6

32.7 37.7 36.1
36.2 38.8 38.0
37.8 36.3 s7 7

37.7
Ko J 36.6 36.1 34.1
Kr I 38.4 38.2 36.3
x, I 39.1 36.3 36.4

3E.0 36.8 35.6 35.6 37.6 37.3 36.8 +1.52. Means : +0.87t
No

2e Nt
Nr

M"""

38.3 37.9 38.6
40.1 10.9 41.2
34.5 34.9 35.8

37.0 39.1 38.7
40.9 4I.0 40.3
33.6 37.t 3.1.5

38.2
10.7
3 5.1

K" I 37.0 38.4 36.1x, J 3?.7 39.2 40.3K, I 38.3 36.1 39.r

37.6 A7.9 38.5 37.2 39.1 37.8 38 _O +1.49- Mca-s : +1.o9

\30 Nl
Nr

Meat

36.0 4r.8 34.2
36.3 37.0 36.6
32.0 37.8 36.3

39.0 32.2 41.7
38_6 3t.6 40.8
3t.7 32.2 42.2

37.6

35.1

xo J 34.5 35.7 37.r
Kr | 28.8 3s.8 31.2
K! | 40.9 45.t 38.8

34.7 38.9 3s.7 35.8 31.9 11.6 36.4 +2.86. Medrs : +1.54
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Roots (uashed) : tons Per atre

P"P,PCentre P,Po P, KO KI K'

No
]N,

N,

15.13
15.39
18.25

t5..17 r3.99
16.03 17.34
16.28 I7.00

15.59 14.27 14.74
15.51 16.21 17.04
16.50 16.72 I6.30

14.87
16.25
16.51

t6.24 15.1t r6.25
14.99 r6.67 15.55
15.53 16.01 16.53

Ko
Kl
x,

15.59 15.93 16.11 15.87 15.74 16.03 15.8 8

No
2N'

N!

9.43
I I.l0
I1.63

9.49
I I.89
11.63

8.99
10.37
10.76

9.04 S.99 8.87
11.35 11.27 10.71
t0.56 10.97 r2.49

9.30
11.12
11.31

x" I 10.16 t0.09 10.70
x, t0.30 i0.91 I l.0l
K, I S.66 r1.15 r1.29

10.01 10.72 1LoA 10.32 10.7 4 10.74 10.59

No
3N.

N!

M*

12.53 12.23
14.15 14.01
r4.38 15.0S

I1.98
13.67
15.91

12.72
14.II
14.97

1t.40 I9.61
t4.78 12.94
15.84 14.57

12.24
13.91
15.13

Ko I 12.?r 15.I8
K, I 13.48 r3.39
K, | 14.87 12.75

14.13

14.17

13.69 13.77 13.85 14.01 13.37 13.9)

No
4N'

N!

8.56 8.31 8.49
t0.15 tt.60 1t.58
9.88 I2.3,1 11.82

8.49
11.99
12.03

7.43
9.1-4
9.2t

s.14
11.61
r 2.81

8.45
11.11
1 1.3 5

Ko
K1
K,

I 7-28 S.58 9.52
I ro-se to.zo lo.9l
] ro.ls rr.sz rr.la

9.53 10.75 10.63 8.79 10.83 11.29 10.30

; No
N,
N"

No
Nr
N,

Nn
N1
N,

t:

10.00
11.5'

9.74 8.85
10.12 11.24
r0.96 I0.16

8.99 9.40
t0.t? 10.97
9.88 11.77

947
10.22
10.99

9.29
10.45
10.8 8

K" | 8.92 9.91 t0.r7
K, I 10.73 IL07 10.34
K" I rr.r3 9.8r 9.73

10.26 10.27 10.08 9.68 10.71 10.23 10.21

5.68 5.82 6.64
8.16 7.57 7.93
9.1I 8.50 8.ll

5.39 6.23 6-52
6.91 7.98 8.77
7.ti4 8.95 9.12

6.0 5
7.89
8.57

K{ i 6.82 6.27 6.86
K, | 7.80 7.08 7.38
xr | 8.32 7.64 8.45

7.65 7.30 7.56 6.65 7.72 8.14 7.50

11.45 t1.24 t0.61
I2.88 13.12 t4.62
11.24 14.77 14.11

10.08
12.81
I4.18

tl.47 11.75
13.34 14.46
13.67 t5.27

11.10
13.54
14.37

x. 
IK, l

K1

1r.37 12.t9 12.50
t3.14 t2.32 t3.01
13.05 14.61 13.82

12.85 t 3_O4 13.t 1 12.35 12.83 13.83 13.4 0

No
8Nr

N!

12.95 r3.29 t3.04
14.37 I4.40 t5.09
15.26 15.12 t6.13

13.t9 r3.37 12.73
14.68 14.33 14.85
15.49 t5.32 15.69

13.10
14.62
15.50

r l4-t6 t4.42 14.?8
I r+.zs r:.so rn.al

t114 14_50 14.64

Ko
K1
K,

14.19 14.27 11.7,5 11.45 11.34 11.1J 14.41

No
9N,

N,

9.55 10.22 9.r8
t0.08 9.74 tr.50
I1.28 10.3t r1.29

10.24 9.9r 8.90
10.67 9.76 10.88
r0.60 tr.o7 lt.2l

9.68
10.44
10.96

r{ | r0.9r 9.94 10.65
K, I 10.45 9.78 10.51
K! | S.55 10.54 10.90

10.30 10.09 10.65 10.50 10.25 10.33 10.36

No
r0 Nr

N,

tl.r2 9.79 9.95
10.75 10.5' 10.32
r0.78 l1-11 u.52

8.85 r0.79
9.48 r0.30

10.25 r1.90

11.22
I1.86
1i.26

10.29
10.i,i
11.14

Ko
K1
K,

i 8.95 9.82 9.81
I r r.z9 10.66 10.54
I r r.oo rr.oo rr.ls

10.88 10.49 10.60 9.53 11.00 11.45\ 10.66
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Roots (udshe{: tons per acre
Ceatre I P. Pr p. r & Kl K! Mean I Po Pl P,

No
tl Nr

N,

9.73 9.73 10.36
9.25 13.42 12.3s

t2.00 11.08 12,62

9.03 9-91 10.88
10.41 I1.26 13.35
11.45 t1.75 t2.5t

9.94
11.67
11.90

9.35 r0.44 I l.t0
9.79 1t.28 11.85

11.83 t2.51 12.39

Ko
Kr
K,

10.32 11.41 11.78 10.30 10.97 12.24 1 1.17

No
12 N1

N!

10.85 1t.44 tt.ll
12.t3 12.47 13.01
t3.98 r2.86 t4.t3

10.6t 11.70 I1.09
12.07 12.11 13.t1
t4.0t i2.6.;14.31

11.13
12.55
13.66

lr2.4rll86
I rz.to

r(o
Kr
K,

12.03 12.23
11.89 r3.04
t2.84 12.99

No
13 N,

N?

12.32 12.26 12.76 12.23 12.26 12.85 12.4 i
Ko
K1
K,

|l6.53 r8.04 r7.22
17.t3 17.66 18.t9

ir7.52 17.99 tz.oJ

17.47 t7.$ r6.91
16.23 r7.69 17.?8
17.48 ta.t1 \7.75

l7.l I t7.80 I7.3r
t6.63 t7.49 17.58
18.04 t7.69 i7.67

17.41

17.80

17.06 17.90 17.45 17.26 17.68 17.52 17.48

K" 2.93 6.62 7.23K, 1 g.s 7.47 1.xaK, I 4.09 9.50 10.02

Ki 1t4.63 13.43 13.3r
K1 1r3.84 13.55 l:}.s8K, 1I3.36 14.87 t3.95

Ko Jr2.0r I2.36 I2.10K, 1r3.23 I1.40 t2 53K! Jt3.35 13.35 t2.72

Ko I 9.?9 10.86 10.69I(, I 9.81 tt.6r r 13K, 110.46 t0.55 11.40

Ko Jt2.5t 13.76 14.00I<, 113.86 13.41 t3 7tK, ltJ.92 14.27 1t.62

No
14 N,

N,

3.08 6.40 8.86
3.13 8.18 8.20
4.18 9.00 7.5?

4.74 7.3a 6.23
6.29 5.90 ?.32
5.74 5.03 S.98

6.1 1
6.50
6.9 2

N.
t5 N,

N,

3.16 7.86 8.21 5.59 6.10 7.84 6-51

12.01 12.94
14.28 t3.49
15.54 14.41

13.30
13.66
14.86

12 92
13.09
t1.95

13.t7
13.55
I5.46

t2.i8
14.t9
t4..10

12.7 6
13.81
11.9 4

No
16 N1

N,

13.94 13.95 13.61 13.79 13.66 14.06 13.81

12.17
r 2.13

r 1.98 I1.44
t:).58 12.27
r4.03 13.39

tr.92 1t.83 12.r3
12.r4 r 1.98 12.87
12.41 13.34 14.43

11.96

13.39

Meart

\t7 Nr
N,

12.86 12.37 12.45 12.16 12.38 13.11 12.i 6

9.43 8.70
9.20 I2.03

11.42 12.28

t0.t6
t0.65
12.41

9.23 8.97 t0.05
10.r6 rI.39 10.33
11.90 12.I9 r2.03

9.4 3
10.63
12.01

No
18 N1

N,

10.02 11.01 11.07 10.45 10.85 10.80 10.7 0

12.2A 12.9a
14.02 r3.96
15.14 14.40

t2.26
12.99
15.03

r 1.96
13.29
15.0t

12.48 13.06
r3.94 13.75
14.56 15.00

12.50
13.66
14.86

13.43 13.81 13.?8 13.42 13.66 13.94 13.67

Nor9 Nr
Nr

6.24 7.88 8.t9
5.SA 1.75 7.O3
6.29 7.27 7.59

7.25 8.24 6.81
4.70 7.41 6.62
6.35 6.93 7.87

7.43
6.92
7.0 5

K. 6.20 7.33 6.76K, | 6.48 2.76 s.ssK, 5.82 7.82 7.66

20 N,
N,

6.17 7.63 7.60 6.7 6 7.54 7.10 7.13

9.72 r2.08 t t.t0
r2.18 r2.52 t1.86
11.76 10.6I 12.t8

11.20 11.89
10.66 t1.52
10.98 1r.57

9.81
14.37
12.00

10.97
12.19

)lt25
I r r.zs
Iro.or

10.69 t0.89
1t.67 I t.54
12.a5 D.70

Ko
Krr,

11.22 11.? 4 11.71 10.95 11.66 12.06 11.56

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-1-69 pp 184

183

Centre

Roors \uashet): lor.s ?e7 .Erc

No
2l Nr

Nr

PrPo Pr K, K1 K! lIean

10.48 10.80 10.47
12.16 11.57 11.74
r20l r3.0r 13.28

10.4r
1t.99
t2.71

10.89 10.45
11.87 1r.60
12.83 12.?6

10.5 E
11.82
12.77

ll.?7 12.06 11.29
12.07 I1.95 I1.57
t0.80 1t.37 t2.64

Ko
Kr
K,

11.55 11.79 11.83 11.70 11.86 11.60

N.
22 Nr

N,

9.29 9.ll 9.45
8.70 9.84 9.64

10.27 9.87 10.47

8.96 9-36 9.53
9.14 10.13 8.90
9.84 10.44 10.32

9.28
9.39

10.20

ro L 8.95 9.n
K, | 9.87 10.22
Ki I 9.44 9.49

9.89
9.85
9.82

9.12 9.61 9.85 9.32 9.98 9.58 9.63

No
23 Nr

Nr

11.30 11.87 10.62
12.64 13.94 14.23
t5.60 14.93 14.63

11.34
13.21
ls.l3

10.85 11.30
t3.85 13.75
t4.76 I5.36

11.16
13.60
15.08

X{ t13.63 13.41 12.42
K, 13.19 t3.61 13.63
Kr 12.82 t3.52 13.33

13.21 13.51 13.13 13-15 13.47 13.221 13.28

No
21 Nr

N!

t3.79 r3.60 13.73
14.46 14.52 15.46
14.67 15.35 r5.43

13.31
l{.3,
t5.l:

14.13 13.69
15.33 t4.79
15.0i 15.22

13.71
74.81
15.15

Ko l13.61 14.32 14.91
Kr 114.43 14.95 15.10
Kr ir{.89 14.21 14.61

14.31 11.19 14.87 14.28 11.83 14.57 14.56

No
25 Nr

N,

8.07 8.48 8.49
9.31 10.10 10.14

t0.6{ u.l7 t1.59

9.t2 8.00 ?.92
9.98 9.80 9.77

11.00 11.26 11.14

8.35
9.8 5

11.13

x. t9.20 )0.20 l0.6r
K. I 9.25 9.95 9.87
Kl L 9.52 s.52 s.14

Mcan

No
26 Nr

_Nr
Mean

9.34 9.92 10.07 10.03 9.69 9.61 9.7 8

t0.61 9.68 10.t2
11.86 10.70 12.49
11.95 12.75 13.60

9.23
11.99
lr.s9

10.56 i0.63
I1.58 11.48
t2.60 12.71

10.14
11.68
12.77

12.t3
12.10
11.99

Ko
K!
K:

I I1.33 10.75
I r l-78 10.86

11.31 ll.5l

11.17 11.01 12.07 11.10 11.58 11.61 1 1 ..5 3

No
27 Nr

Nt

lllca*

10.30 I1.33 11.24
12.01 1J.95 12.22
I1.89 12.88 13.2'

I1.23 11.06 10.59
11.94 12.84 12.41
11.26 I1.7' 14.02

10.96
12.10
12.67

12.55
lt.l0
13.04

l r1.08 Ir.80
I r r.se lg,zs
I r r.go t2.08

Ko
Kr
K!

11.40 12.39 12.23 11.81 11.87 12.34 12.01

N.
2t Nr

Nr

M*"

10.09 9.78 9.4?
t0.51 9.95 0.92
t0.45 t0.60 9.65

s-08 10.55 s.7l
0.82 10.53 10.01

t0.41 10.01 10,28

9.7 8
10.13
10.23

9.44
9.81
p.78

(" to.lo
K' i f0.{9
K, 10.46

9.17
I0.79
9.76

10.35 10.11 9.68 9.77 10.36 10.00 10.05

No
29 Nr

_N"
Mcatt

No
30 Nr

N,

Mean

ll.l4 ll.3t I1,34
t1.69 12.23 l2.t I
lo-78 10.70 I l.t0

lt.ls t 1.20 I1.40
I1.99 12.2{ I1.80
10.59 11.25 10.83

11.26
12.01
10.89

I r0.96 tt.70 l1.l r
] tt.tg l t.ol tr.so
llr.4z to.go I1.67

l{"
Kr
K,

K.
K1
K,

1r0.65I o.t8
113.05

11.48 I l.?7
11.37 10.44
14.07 12.30

11.21 11.11 11.55 11.26 11.56 11.35 11.39

rr.42 13.10 ll.l5L 1r.00 10.63
ll-o7 t1.78 11.75! 11.62 10.03
10.38 12.06 11.60 10.28 10.33

13.01
12.94
13.44

11.89
11.53
11.35

10.96 12.31 11.50 11.30 10.33 13.1 l, 11.s9

10.44
t 2.30
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To?s : tt ,s let acre

Cetrtre I P^ PoP'Pr xo Kr X! llea4 P"PrPo

N.
IN,

N,

Maan

N.
2N'

N,

Mean

N.
3N.

Nr
-;;

10.27 9.84 9.30
t3.99 t2.69 Il.5t
13.12 13.98 12.?7

9.67 10.13 9.6I
tt.94 12.89 13.3s
12,77 t4.t8 P.g2

9.80
12.7 3
13.29

ro
Kr
K!

t0.85
It.t9
I1.54

t2.40 11.13
13.35 12.46
11.42 12.02

12.46 12.17 11.19 11.16 12,10 11.96 t 1.91 +O.84g. Meats : +0.190
1.32 4.16 4.37
5.23 5.34 5.39
5.60 5.9{ 5.43

3.94 4.57 4.33
5.67 4.80 5.49
5.24 5.26 6.41

1.28

5.66

Ko
Kr
K,

5.09 4.96 4.8t
4.86 4.94 4.83
6.20 5.54 5.54

5.05 5.15 5.06 i.434.9 5 4.8 8 5.09 Means : +0.212
8.45 8.87 0.09
9.75 9.47 9.84

10.9A 12,27 12.17

8.47 8.80 9.14
9.80 9 l0 r0.21

11.24 tt.s7 12.20

8.80
9.70

11.60

&
K1
K.

9.08 10.59 9.84
9.03 t0.23 t0.6,lt.ll 9.80 10.6{

9.71 10.20 10.3i 9.81 9.96 10.s2 10.10 +0.A24. McaN : +0.J60
N"

5N.
N!

4.93 5.98 5.174.6t 5.49 6.53
6.94 6.03 6.83

5.06 5.t4 5.t7
5.87 4.98 5.79
6.67 6.32 6.80

5.12
,i.55
6.60

Ko
Kr
r(!

5.30 6.63 6-67
5.25 5.25 5.9{
5.52 6.92 3.92

5.19 6.165.60 5.87 5.18 5.92 +O.5O8. Mcans : +o.Zga

fl

s

\
Nr
Nr

No
Nr
N!

No
Nr
N,

Mcat

6.82 6.67 6.03
8.45 8.04 7.88
9.07 9.53 IO.6t

6.03 6.93 6.56
4.43 7.97 7.97
9.86 9.66 9.68

6.;1
8.12
9.73

Ko
Kr
K?

8.10 7.49 8_73
8.67 7.55 8.34
7.57 9.20 7.41

s.11 s.o8 8.ul E.11 a.ru ;Dt 8.12 +0.662. MeaLs : +0.A26
6.63

9.81

6.36 6.39
6.99 6.47
7.75 10.26

6.75 6.28 6341
6.35 6.34 8.33 i
8.94 8.14 lO.?41

6.46
7.01
9.27

ro
Kr
Ii:

6.92 6.73 8.30
6.71 6.85 7.21
7.17 9.51 8.!l

7.03 7.71 8.0a 8.476.9 2 7.58 !0.157. Mearrs : +0.160
6.41 7.t8 6.3r
7.24 6.58 7.go
8.35 7.64 8.21

6.98 6.71 6.2t
6-95 7-08 ?.70
1.72 7.58 A.5o

6.tu |

7-24 I

8.07 I

&
K1
K,

7.39 7.t6 7.10
7.35 6.75 7.67
1.26 7.50 7.65

7.33 7.13 LqL ,2' 726 
'.1?i

& I 7.r5 7.46 a.t1Kr J 6.88 z.t6 a.1rKr | 7.I0 ?.80 8.06

7:0.398. Mcc s : +0.2J0

ll \
Nr
N2

\
N1
Nr

M"""

N.
Nr
Nr

M*

l:l

t3

55,7 63' m81-8.U 7.57 7.751
8.73 8.r3 ro.7? 

I

6.92 6.t6 6.t9 |7.6t 7.4t 7.58)
9.26 9.t8 e.l0 

|

609
7.53
9.21

?.05 7.47 5.4 7.5I 7.5 8 7.61 +0.639. Maats : +0.A11
6.67 7.46 7-35
8.21 7.41 8.46
8.97 8.04 9.53

6.94 7-89 6.66
7.90 8.85 8.05l0.r{ 9.o5 8.25

?.16
8.03
9.15

Ko
K1
K,

8.07 8.03
8.63 7.40
r-.17 8.37

8.t8
9.75
7_4t

?.96 7.g3 8.15L 8.os s.is ,;s) s.t1 +O.7lO. Medrc : +0-1to
t7.73 19.99 19.7t
20.67 21.08 19.64
21.29 21.97 25.60

19.90 21-01 21.66)

18.48 I8.98 20.67
21.01 21.08 t9.30
22.01 22.79 24.03

20.51 20.72 21

19.11
20.16
22.95

20.86

Ko
Kr
x,
: r.43.

20.06 10.23 22.25
18.2a 21.63 22.25
21.36 22.1A 20.47

Mtans : + 0-826+
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Ta?s: tons ?e/ acle

P"P,PCentrc P1Po Pr KO Kl K'

No
t4 Nl

Nz

5.41 8.81 ll.2I
5.A2 12.26 12.OO
7.67 13.05 ll.4l

7.58 9.39 8.46
t1.38 8.rr 10.59
11.09 8.19 12.85

8.18
10.03
10.71

Ko
K1
K,

6.03 10.95 t3.08
5.97 10.71 9.01
a.so t2.47 12.52

6.30 11.38 11.51 10.02 8.56 10.6a 9.i I +1.46. trIeans: +0.843

No
l5 Nl

N,

6.32 5.81 6.08
6.59 7 .29 7.10
8.9? 8.8t 8.05

5.54 6.16 6.51
8.21 7.36 6.40
8.13 8.67 9.02

6.07

8.61

Ko
K1
K,

7.88 7.13 6.88
7.65 6.96 7.58
6.75 7.82 7.36

?.43 7.30 7.23 7.30 7.40 7.31 7.31 +0.8a1. tuIea.ns : +0.370

ti

No
Nr
N,

No
N1
N,

7 .t3 7.29 6.44
7.99 9.33 8.92
9.63 9.00 9.98

6.81 7.08 6.96
8.50 9.29 8.38
9.90 s.56 L15

6.95
8.7 2
9.54

Ko
Kr
K,

7.92 8.31 8.98
8.58 8.98 8.38
8.17 8.33 7-98

8.22 8.54 8.45 8.40 8.64 8.16 8.40 +0.419. Means : +0.242

5.10 4.88 5.63
5.81 7.18 7.10
7.t6 7.a1 1.44

4.73 5.t8 5.70
6.40 6.97 6.72
7.24 1.50 7.66

5.20
6.70
7.47

Ko
Kr
K:

5.96 6.38 6.03
5.87 6.65 7.13
6.23 6.85 7.01

6.02 6.63 6.7 6.12 6.55 6_70 6.46 +0.373. Me.t ts : +0.215

No
20 Nr

N,

Mean

No
18 Nl

N,

5.74 5.67 6.02
6.88 7.28 7.41
8.13 7.98 8.09

5.8' 5.57 6.04
7.42 7.O2 7.13
8.85 8.35 7.00

5.81
1.19
8.07

Ko
Kr
K,

6.71 A.t2 7.26
7.02 6.88 7.04
7.02 5.93 1.22

6.92 6.98 7.17

8.61 10.42 10.73
11.92 t9.90 13.47
13.92 r3.26 13.73

7.36 6.98 6.72

9.36 9.05 rr.36
11.A7 12.22 14.21
13.03 12.99 14.90

7.02

9.92

13.6 4

+0.5(

Ko
K1
K,

1. Means : +0.289

t1.67 11.34 11.24
10.2t 11.35 12.70
12.57 13.90 14.00

11.48 12.20 12.6 11.42 11.42 13. 12.11 +0.566. Meais: +0.327

6.95
9.13

10.81

Ko
K1
K,

8.42
8.63
9.49

10.00
8.02

8.85
10.15

No
2l N1

N,

7.17 7.04 6.6s
9.r0 8.94 9.36

tt.04 10.57 t0.82

7.61
9.15

10.73

7. r9
9.10

I1.38

6.05
9.14

t0.33

9.10 8.85 8.94 8.50 9.16 9.22 3.96 +0.41 1. Mea.ns : +0.283

No
22 N1

N,

s.75 8.54 8.78
9.55 tl.l6 10.73

11.22 11.36 12.29

8.86
9.78

rr.54

8.69 9.52
t1.88 9.78
I1.34 12.00

9.02
10.48
11.63

Kd
K1
K,

9.98
10.70
10.38

r0.64
10.56
10.59

9.55
r0.64
10.33

10-17 10.35 10.60.1 10.06 1031 10-43 10.38 +-0.751. Mea s: +0.434

No
23 Nr

N,

5.14 5.t9 4.r7
6.66 8.I2 8.91

r1.58 10.96 r0.48

4.46 4.50 5.14
7 .2A 7 .94 1.17

11.08 10.12 ll.8I
4.83
7.68

11.00

Ko
Kr
K,

7 .79 7.97 1.OG
6.99 8.21 7.75
8.59 8.08 8.04

7.79 8.09 7.62 '1_61 7.65 8.24 +0.612. Means : +0.353

7.70 7 .73 7.32
7.86 8.32 8.25
7.93 8.22 8.09

N"
24 Nr

N,

6.77 7.90 6.41
8.03 7.45 8.32
8.70 8.93 8.93

6.51 7.41 7.16
7.61 7.96 8.19
8.61 9.06 8.90

7.03
7.93
8.86

Ko
Kr
K!

7.83 8.09 7 7.59 8.14 8- 7.94 !0.457. Means : +0.264
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ToPs: lons per arye

Centre P,P1& Ko Kl K! P,PrPo

No
25 Nl

N,

2.89 2.50 3.37
4.26 4.21 3.81
5.t5 5.39 4.97

3.ta 2.a7 2.7t
4.Oa 4.07 4.13
4.52 5.05 5.55

4.09
Ko
Kr
K,

4.08 3.60 4 50
3.76 4.18 4.05
4.47 1.31 3.60

4.10 .4.03 4.05 4.06 4.00 1.13 4.0 6 Means: +0.188
No

26 N,
N,

6.76 6.3t 6.15
7.75 7.47 7.62

11.04 t3.83 I t.78

6.31 5.86 7.04
6.89 7.36 8 60

12.83 12.62 1t.20

6.40
7.62

12.22

Ko
K1
K,

8.91 9.t5 7.97
7.97 8.54 9.33
8.67 S.9r 8.25

8.52 9.20 8.52 8.68 8.61 8.95 8.7 5 +0.872. f,Iealrs : +0.503

No
27 Nr

N,

M*"

8.24 8.41 9.23
11.05 t1.87 1t.46
r3.08 i3.?8 t3.99

8.91 8.58 8.39
tl.l6 1t.48 11.74
13.56 12.84 14.45

8.6 3
11.46
13.6 2

K"
K1
K,

9.91 11.92 11.79
r1.05 11.35 10.49
1t.40 r0.?9 12.39

10.79 11.35 11.i6 11.21 10.90 11.53 11.23 !0.6t2. Mea.ns : +0.353
No

29 N1
N,

23.24 22.4a 22.19
23.74 23.60 23.A1
21.a7 25.55 27.13

23.50 21.22 23.t9
23.34 22.82 24.59
25.41 25.05 27.08

22.64

25.8s

Ko
Kr
Ks

22.8a 21.40 24.97
23.57 22.83 22.70
25.40 24.40 25.47

23.93 23.88 24.08 23.03 24.07 - Meat s : +0.5?0
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Responses to fertilisers
*5 per cent siSnilicance. **1 per cent significance.

I I Lin"ar Response I St l Curvature I St'
I u."" I lresooose to tbe double I error | (ex(ess ot extra response error

station I vietd I dressins) | to se'ond dressing over 
I

| ' | rcsponse to irst dressrnS)
llN P Kl lN P * 

___r_l
TOT,\L SUG-\R : crt. Per acre

;OARSE SANDS
I AUscott I
2 Bardney II
3 BriggII .. ..
4 BuryI ..
5 Cartley L.
6 Tunsta-ll .. ..
7 Wissington II . .

51.4
36.9
46.4
34.1
34.1
2 5.8
45.5

+4.6* +2.1 +o.2
+5.s** +4.2* +2.4
+9.1** +r.o +0.8
+8.4** +3-7 *8.2'**
+4.4* -O.7 +3.2
+7.5** -0.5 +6.8**

+r0.t*+ +0_9 *6_0**

+1.74
+1.72
+2.24
+ 1.88
+ r.99
+ r.05
+1.73

-3.4 - l.r +2.2
-6.3 -0.6 -1.8
-2.3 +0.8 +3.5

-10.0** -4.9 -5.7
-2.4 -1.3 -5.8_8.1* +2.3 -3.4
-6.3 -0.9 +2.4

+3.03
+2.97
+3.87
!3.25
+3.45
+1.81
+ 3.00

Meaa

FINE SANDS
8 Brigg I ..
I Bury II .. ..

10 Ipswich .. ..
lI KiddermiNter I
12 Ifing's Llnn IL .
l3 Spalding ..

49.9

34.8
37.6
44.6
5 8.3

+7.1 + 1.s +4.0

+7.1** +r.4 +l.t
+4.5* +0.7 +0.4
+0.9 -1.4 *6.9**
+5.r* +5.0+ +7.9++
+8.8*' + r.9 +2.2
-0.5 +0.6 +2.6

+ r.07
t r.7l
+1.5r
12.31
+ 1.88
+ r.63

5.1 -0.8 - 1.2

-3.7 +0.6 -0.3
-0.9 +2.7 +0.6
+r.r +r.4 -3.1
-5.3 -2.0 +2.5
-2.0 +r.r +2.0
+0.7 -4.2 -1.2

:| 1.85
+2.96
!2.62
+3.90

I2.8s

LIGHT LOA}IS
14 Allscott II
15 Bardtrey I
16 Catrtley II
17 King's L,'trtr I . .
18 Newark I
19 Peterborc'I ..
20 Poppleton I ..
21 PoppletoD II ..
22 Seibyl .. ..
23 Wissington III. .

43.f

21.1
49.6

38.3
49.7
29.1
38.3
40.3

47.6

+4.3 + 1.4 + 3.4

+2.3 + 16.4** + 8.3*
+6.8** -1.3 + l.r
+3.5* -1.5 +3.r
+9.8** +4.0 + r.0
+8.3** +1.0 +2.s
-0.7 +5.2** +1.0
+1.5 +2.0 +4.2
+6.5** + 1.2 -0.6+3.r +2.1 + 1.9

+ I2.7** -0.2 +0.8

-r,3.21
+2.18
+t.50
+2.06
+ r.46
+ 1.70

+1.42
+ 1.86
+ 1.49

-1

-0.1 -13.8* +4.5
+0.2 - 1.5 +2.0
+r.5 +2.1 +1.3
+0.4 -3.8 - 1.4
+0.5 +0.2 +0.7
+2.3 -6.4* -4.6
-6.3 -0.6 - 1.6

- 1.3 +o.2 -0.4+2.7 +2.4 -2.7
-3.7 -2.2 -2.8

t) _0

+5.56
+ 3.78
+2.60
+3.56
+2.52
!2.94
+4-71
J:2.46
+3.22
+2.57

HEAVY LOA]II
24 Colwick .. ,.

CI-AY LOAMS
25 Felstead I
26 Felstead II
27 Rothamsten I --
28 SelbyII .. ..

39.0

51.9

38.1
41.s
38.8
36.8

+ 5.4 +2.9 + 2.4

+4.5** +9.3 +0.7

+t0.6** +2.8* -r.0+9.2** +r.4 +1.3
+4.1 +2.2 +2.5
+r.8 -2.1 +1.7

tl.27

+1.07
+r.80
+2.4O
+1.24

0.4 -2.3 -0.5

-2.3 + r.s -2.9

t.2 - 1.6 0.0

-3.0 +6.6 -0.3
-4.3 -4.8 +2.r
-2.6 0.0 -2.3

+2.19

+ 1.85
+3.r2
+4.16
+2.15

FENS
29 Ely. .

30 Petert'oro' II

3 8.8

38.0
36.4

+6.6 + 1.0 + 1.1

-3.1 +0.9 +0.6
-2.2 +r.o +5.8*

+ 1.55
+2.17

- 2.8 0.0 - 0.1

8.1*+ +0.3 _3.2
+0.4 -7.4 + 13.6+*

+2.67
+3.76

-2.6 + 1.0 +3.2 - 3.8 -3.6 + 5.2

40.3 + 5.2 + 1.9 +2.8 -2.4 - 1.2 - 0.2
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Station yield

188

Linear Response
(response to the double

dressing)

P

Curvature
(excess of extra response
to second dressing over re-

sponse to first dressiDg)
NPKK

ROOTS (tashed) : tons per acre
COARSE SANDS
I Allscott I
2 BardDey IJ
3 Brigg Ii ..
4 BuryI ..
5 Cantley I
6 Tunstalt .

7 Wissingtoa II

1s.88 | +1.84 +0.52 +0.16
10.s9 | +2.O4 +0.96 +O-38
13.f 7 | +2.89 +0.16 -0.0810.30 | +2.90 +t.to +2.5010.21 +1.59 -0.I8 +0.55
7.50 | +2.52 -0.09 + 1.49

13.00 ) +3.27 +0.26 + r.48

-1.12 -0.16 +0.42
-t.60 -0.40 -0.46
-0.5I 0.o0 +1.20
-2.42 - t.34 -1.68
-0.73 -0.20 - t.sr
-1.16 +0.6t -0.65
- t.6t -0.12 +0.52

FINE SANDS
8 Brigg I ..
9 Bury II .. ..l0 Ipswich .. ..

I I Kidderriftter II2 Nios's Lv.D! IL .
13 Spaldins-..

11.61

14.11
10.36
10.66
11.17
12.45
17.18

+2.11 +0.39 +0.93

+2.r0 +0.56 -0-02+r.28 +0.39 -O.t?+0.85 -0.28 +r.92+r-96 +t.46 + 1.94
+2.6s +0.44 +0.62
+0.39 +0.42 +0.26

-1.31 -0.23 -0.29

-0.64 +0_40 +0.20
-0.24 +0.81 +0.33
+0.33 +0.50 - t.02
-r.5o -0.72 +0.60
-0.3r +0.56 +0.56
+0.75 -t.26 -0.54

LIGHT LOAMS
14 Alscott II
15 Ba-rdrey I
16 Cantley II
l? KinR's Lvan I
18 Newark i
19 Peterboro' I
20 Poppleton I2l Poppletoa II
22 Setbvl --
23 Wissiitrgtotr III

12.? 6

6.51
13.84
12.56
10.70
13_67

7.13
11.56
11.72

9.63
13.28

+1.57 +0.50 + 0.76

+o.a\ +1.15 +2.25
+2.18 -0.33 +0.27
+ I.43 -0.41 +0.98
+2.6r +I.05 +o.35
+2.36 +0-35 +0.52
-0.38 +1.43 +0.34
+0.55 +0.49 +r.i1+2-r9 +0.28 -0.r0+0.92 +0.43 +0.26
+3.92 -0.08 +0.07

*0.2? + 0.05 +0.02

+0.03 --4.o5 +t.23
+0.08 -0.35 +0.53
+0.69 +0.57 +0_54
+0.21 -0.93 -0.45+0.04 -0-41 +0.04
+0.64 -t.4s *1.22
-1.89 -0.55 -0.31
-0.2s -o.20 -o.42+0.7o +0.05 -r.06-0.s6 -0.68 -0.57

HEAVY LO.q}f
24 Col\ick .. ..

CLAY LOAr\{S
25 Felstead I ..
26 Felstead II
27 Rothamsted I .. ..
28 Selby II .. ..

11.06

14.56

9.78
11.53
12.01
10.05

+ 1.66 +0.80 + 0.60

+1.,14 +0.56 +0.29

+2.78 +0.73 -0.42+2.63 +0.60 +0.2r
+ l.7l +0.83 +0.53
+0.45 -0.67 +0.23

-0.08 -0.80 0.17

-0.76 +0.20 -0.81

-4.22 -O.13 +0.26
-0.45 +t.46 -0.15
- 1.17 - t.t5 +0.41
-0.25 -0.19 -0.95

FENS
29 EIy
30 Peterboro' II

10.8 4

11.39
11.59

+ 1.89 +0.37 + 0.14

-0.37 +0.34 +0.09
-0.54 +0.54 + 1.84

0.52 - 0.08 - 0.11

-1.87 -0.06 -0.51-r 0.18 -9.r6 +3.78

11.19 -0.16 +0.14 +0.96 -0.81 - 1.11 + 1.64

11.64 | +1.70 +0-55 +0.66 -0.54 -0.39 -0.05
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189

Linear ResDoNe
(response to tie double

dressing)

st. st.Curvaturc
(excess of extra req)otrse
to secoDd dressing over
respo8se to first dlessing)

NPK
Station

TOPS: tons per acre
COARSE

FINE

tl

:OARSE SANDS
I Alscott I
2 Bardney II
3 BriSg II .. ..
5 Catrtley I
7 wiseingtoo Il . .

11.94
5.09

10.10
5.76
8.12

+3.!r9" -1.27 +0.60
+ t.38r'* +0.01 +0.48
+3.00,',* +0.63 +0.68
+1.48r'' +0.69 +0.05
+3.22.'l +0.06 -0.04

i0.693
+0.299
+0.509
a0.4t5
+0.533

-2.37 -0.69 -r.38
-0.70 -0.rs +0.02
+r.2o -0.29 +0.44
+0.62 +0-47 +0.83

0.00 +0.r2 -0.20

+ r.20
+0.519
+0.882
+0.7r8
+0.922

FINE SANDS
8 Brigg I ..
0 Bury II

I I Kiddermhster I
12 Kitrg's LyDn II. .

13 Spalditrg

Meah E.20

7.58
7.31
7.61
8.11

20.86

+ 2.51 +0.02 + 0.33

+2.8r''* +0.97 + r.12
+1.44'* +0.14 +0.25
+3.t2'* +r.26. +0.06
+r.99*i +o.49 -0.44
+3-81''* +1.76 +0.83

+0.651
+0.325
* 0.440
+0.580
t l.l7

-0.25 -0.12 +0.06

+r.7r -o.39 +1.98
+o.22 +0-54 +0.17
+0.24 +0.42 +0.08
+0.25 +0.56 -1.14+r.r7 -0.46 +0.4r

+r.13
+0.563
+0.762
+ r.0o
*2.0,

LIGHT LOAMS
14 Alscott II
16 Bardney I
16 Cartley II
l7 Ifirg'sl-ynn I ..
I8 Newark I
20 Poppletotr I
2l Poppletoo II . .

22 S€lbyl .. ..
23 wissiogtotr III

10.29

9.74
7.34
8.40
6.46
7.02

12.11
E.96

10.38
7-83

+2.63 + 0.92 +0.36

+2.23 +5.24r'* +0.61
+2.54*+ -0.15 +0.0r
+2.69.* +0.23 -0.24
+2.27*' +0.70r, +0.68
+2.26** +O.25 -O.U
+3.72'* +1.17+ +2.07**
+3.86*'| -0.16 +0.72
+2.6t** +O.43 +0.37
+6.t?1* -O.t7 +0.63

al.19
+o.523
+0.342
10.305
:0.-109
a0.46'
*0.401
i0.613
= 

0.50o

+0.f2 +0.13 +0.24

-0.87 -4.92' +3.63
+0.02 +0.u -0.19
-0.95 -0.41 -o.72
-0.73 -0.62 -O.28
-0.50 +0.13 +0.r2_t.98* _0.27 +2.07r,
-o.50 +0.34 -0.60
-0.3r +0.07 -0.79+0.5r -o.77 +0.55

+2.00
+0.006
+0.592
t0.527
+0.708
+ 0.800
+0.694
a r.06
+0.865

IIEAVY I-OAM
24 Colwick

CI-AY I-OAMS
26 Felstead I
26 FelstPad 1I
27 RothaDsted I ..

6.69

I.91

4.06
8.75

11.23

+ 3-11 +0.81 +0.16

+r.83'* +0.00 +0.49

+2.26.r.-0.06 +0.07
+5.82'* 0.00 +0.27
+4.90r* +o.77 +0.32

+0.373

10.265
+0.7r2
1O.500

-0.59 -0.69 +0.41

+0.03 -0.46 -0.61

-0.09 +0.00 +0.19
+ a.38* _ 1.36 +0.41
-0.67 -0.35 +0.82

+0.646

+0.460
+1.23
+0.865

Mcan - .

FENS
29 Ely

8.01

21-07

+1.35 +0.24 +0.22

+3.21*. +0.43 +r.01 +0.806

+0.87 -0.54 +0.47

+ r.05 +0.57 +3.1I* + 1.40

M.on . . 9.4 5 +3.00 +0.s6 +0.11 +0.03 -0.32 +0.38
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190

Linear Response
(response to the double

dressitrs)

Curvaturc
(excess oI extra rcsponse
to secold dressitrg over
response to first dressing)

NPK
SUGAR PERCENTAGE

OARSE SANDS
l Alscott I
2 Bardney II
3 Brigg II ..
4 BuryI ..
5 CanfleyI..
6 TuDstall
7 V-issington II

16.21
17.44
16.8 8
16.s2
16.82
17.17

-0.24 +0.t5 -0.t0
-0.59 +0.33 +0.47
-0.25 +0.17 +0.20
-0.52 +0.04 +0.30
-0.50 +0.02 +0.70
-0.77 -0.04 + l.I0
-0.5t -0.06 +0.55

+0.10 -0.r9 +o.28
-0.28 +0.27 -0.03
-0.21 +0.20 -0.18
-0.78 -0.26 -0.30+0-08 -0.36 -0.40
-0.55 +0.14 -0.88
-0.25 -0.22 +0.11

Mean

F]NE SAI'DS
8 BdggI ..
I BuryII .. ..

10 lps14'ich .. ..
ll Kidderminster I. . . .

12 Kitrg's L],nn II .. ..
13 Spalding ..

16.94

17.32
17.90
16.31
16.84
17.90
16.69

-0.47 + 0.09 +0.16

-o.10 -0.17 +0.12
-0_03 -0.36 +0.5r
-o.as -o.22 -o.o2
-0.69 +0.05 +o.58
+0.01 +0.t4 -o.02
-0-54 -0.23 +0.49

-o.27 -O.05 -0_20

-0.50 -0.33 -0.30
-0.05 -0.02 -0.23+0.1r -0.22 -0.02
-0.07 +0.r0 +0.10
-0.39 -0.12 +0.t2
-0.46 -0.03 +0.21

I-]GHT I-OAMS
14 Alscott II
15 Bardney I
16 Centley II
17 King's Lytrn I ..
18 Newark I ..
19 Peterboro' I
20 Poppletor I
2l Poppleton II
22 Selbyl . ..
23 Wissitrgton III ..

17.16

16.19
17.93
17.24
17.89
18.16
20.39
16.5 4
17.18
16.96
17.93

-0.42 -0.13 + 0.33

-0.3r +0.84 +0.68
-0.35 -0.05 +0.13
-0.59 0.00 -0.06+0.2r +0.i2 -0.r4
-0.09 -0.09 +0.t8
+0.60 -0.36 -0.20-0-r2 +0.09 +0.r9
-0.42 +O.O9 -0.1I
-o.12 +O.44 +O.47
-0.50 -0.02 +0.r9

-0.23 -0.14 -0.03

-0.03 -0.79 +0.28
+0.05 -0.r3 +0.05
-0.33 +0.06 -0.22
-0.15 -0.20 +0.12
+0.1r +0.63 +0.24
-o.24 -0.22 +O.O8
+0.t0 +o.47 -0.31
-0.06 +0.53 +0.30
+0.12 +r.o8 +0.51

0.00 +0.16 -0.29

IIEAVY LOAM
Colwick.. .-

CI.AY I'AMS
25 Fetstrad I
26 Felstead II
2? Rothamstedl .. -.
28 SelbyII .. ..

17.64

17.84

19.51
18.00
16.13
18.32

-0.17 +0.11 + 0.13

-0.24 +0.11 -0.12

-0.14 -0.03 +0.30
-0.02 -0.30 +0.31
-0.37 -0.r 7 +0.39
+0.04 -0.02 +0.42

-0.01 +0.17 + 0.08

+0.18 +0.r7 -0.06

-0.24 +0.03 -0.50
-0.54 +0.56 +0.15
-0.27 -0.55 +0.33
-0.90 +0.24 +0.42

2S Ely
30 Peterboro' II

Meart

FENS

17.99

16.62
15.69

-0.12 - 0.13 +0.36

-0.84 -0.12 +0.r8
-0.27 -0.32 +0.01

-0.19 + 0.0f + 0.10

-0.76 +0.t8 -0.?0
-0.17 -0.04 +0.6r

Medn 16.16 -0.56 - 0.22 + 0.10 -0.46 +0.07 -0.01

17.33 -0.31 o.o0 +0.27 -0.21 +0.04 -0.02
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Station

l9l

Lioear ResPoNe
(response to the double

dressint)

NPK

Curvature
(excess o{ eEtra resPoEse
to seco[d dressitrS over
response to rirst drcssiDg)

NPK

COARSE
PLANT NUtrIBER : thousands Per acre

:OARSE SANDS
I Allscott I
2 Bardaey II
3 Brigg II ..
4 Buryl ..
5 CaEtleyI..
6 Tunsta
7 wissingtotr II

23.0 I +t.t +1.0 +I.l
303 I +t.3 +0.7 -0.122.3 I +o.s +0.1 +0.3
27 C I +3.3 -O.2 +4.1
fi.8 I + t.2 -0.6 +0.8
56.7 I +2.1 +t.2 +7.0
26.1 I +t.t - r.3 +t.7

-3.1 +0.8 +0.5
-2,9 -t.t -1.7
-0.3 +0.0 -0.5
-5.9 -3.2 -3.5
-0.8 + l.t +2.2

-12.5 -4.8 -4.8-r.r +2.1 -0.9

FINE SANDS
8 Briggl ..
9 BUryII .. ..

l0 Ipswich .. ..
ll Kidderminster I. . ..
12 Xiry'sl-ynn II .. ..
13 Spalding ..

24.0
22.8
30.1

27.8
38.4

I t.6 I o.t +2.1 | -3-7 -0.6 -1.2
I

- r 5 +2.7 -0.2 I -3.1 -r2.5 +2 )
o.o - r.3 +0.9 I +l.x -r0.9 -3 3

- r o -.r 0.4 - 0.1 | -r2.2 +0.4 -2.3
- r.6 -0.2 -0.6 I + I.2 r0 2 -2.8
-o 2 -0.3 -0.3 I +0.2 +0.5 -0 9

-0.5 -0.9 -1.{ | +0.7 t0l +3.4

LIGHT LOAMS
l,t Allscott II
f5 Bardney I
16 CaEtley II
l7 Kiag'sl-yEnl .. ..
18 Ne*.ark I
l9 Peterboro'I
20 Poppleton I
2l Poppletotr II
22 Setby I .. ..
23 Wi.ssingtoE III .. ..

28.2

18.8
30-5
21.6
27.1
31.0
22.9
26.5
21.1
26.6
31.0

-0.E +0.5 -0.1

+0.0 +0.r +0.1
+0.3 -2.6 +l.l
-0.3 -0.9 -0.9+t.2 +l.o +2.2+r.t -1.2 +0.5
-t.0 +0.5 -0.7
-0.3 +l.l -0.2
-o.2 -0.7 +0.I
+o.2 +0.8 +1.2
-0.6 +0.3 +0.3

+ 1.1 +0.8 -0.6

+ 1.2 - 10.6 +2.7+r.7 +1.7 +r.r
-0.3 +0.7 +0.70.0 +0.6 +0.6
+3.3 +t.2 +0.3+t.2 -2.5 -1.9
- 1.5 -4.3 -3.0-0.4 -0.3 +0.r
-0.6 -0.4 + 1.0

-0.1 -0.1 -0.r

IIEAVY IOAM
24 Colwick .. ..

CLAY LOAMS
25 Felstead I
26 Felstead II
27 RothaEsted I ., ..
28 S€lbyII .. .'

26.0

32.8

23.8

31.3

-0.6 -1.6 -1.0

+t-2 0.0 +1.4
- 1.8 -0.9 -0.1+0.0 +0.9 +0.2
+0.2 -2.8 -I.3

+0.r +0.8 +0.{ -t.4 +0.2

-1.0 -0.4 +r.4

-0.6 0.0 +1.8
+1.2 -0.9 -0.3+2.6 -1.7 +2.8
+0.8 -2.4 -4.3

+0.4

M.an

FENS
29 EIY
30 Pelerbolo' II

27-0

33.6
21.7

+0.1 -0.7 0.0

+0.r +o.8 -0.5+0.8 +2.4 +3.4

+0.9 - 1.2

+0.9 +o.2
-t.2 -1.2

0-0

+0.3
+3.0

29.2 +0.4 +1.6 + 1.1 -0.2 -0.5 + 1.6

28J | +0.3 +0 3 +0.7 -0.3 -0.f -0.2
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Station

t92

Linear Response
(req)onse to the double

dressiDg)

NP r

Curvature
(excess oI extra respoDse
to second dressing over
resPoNe to first dressing)

NPK
PERCENTAGE PURITY

COARSE SANDS
2 Bardney II
4 Buryl ..
5 CatrtleyI..
7 Wi.ssiagton II

91.2
91.0
90.9

+0.4 +0.0 +r.6+0.5 0.0 0.0
-0.8 -0.2 -0.3-0.4 +0.I +0.t

+2.2 -2.9 0.0
-0.3 -0.8 +0.6
-0.8 +0.6 -2.90.0 +0.3 +0.5

FINE S-{NDS
I BUryII .. ..

ll KidderDinster I. . ..
12 King's L)'ntr II . . . .
13 Spalding .. ..

90.2

88.9
E9.6
91.3
87-4

-0.1 +0.2 + 0.4

+0.4 -0.8 +0.6
-0.6 +0.3 +0.6
-0.4 -0.1 +0.1
-0.8 -0.4 +r.2

+0.3 - 0.7 - 0.1

+0.8 - 1.0 +0.2
- r.0 +0.3 +0.6+0.6 +0. r +0.1
-0.4 +r.4 +1.0

lleaL

LIGHI' LOAMS
15 Bardney I
l0 Caatley II
l7 King'sl-yDn I ..
18 NeFark I
20 Poppleton I
21 Poppleton II
22 Selbyl .. .,
23 Wissington III . .

89.3

86.6
90.5
90.8
89.9
89.3
90.0
86.1
90.2

-0-1 -0.2 +0.6

-1.0 -0.6 +0.r+0.r +1.9 -0.80.0 0.0 -0.1+0.6 -o.l 0.0

-o.2 -0.4 +1.9+0.r -0.r 0.0+0.0 +r.0 +0.8
-o.9 +0.3 +0.t

0.0 +0.2 +0.5

+3.0 0.0 + 1.6+0.7 -0.1 +0.4
-0.2 -0.2 +0.3+0.r -0.3 +l.o0.0 +0.8 +0.6
-0.6 +r.l +r.6+0.7 +0.4 0.0+0.r +0.7 -0.6

IIEAVY LOA"V
24 Colwick .. ..
CLAY LOAMS
26 Felstead I
28 Felstead II
2E SelbyII .. ..

E9.2

89-1

87.7
88-2
86.1

- 0.1 +0.2 + 0.2

0.0 -0.4 +0.3

+0.1 +o.4 -0.r+0.r 0.0 0.o+r.9 +0.6 +r.6

+0.5 + 0.3 +0.6

+1.2 0.0 + t.5

-0.3 +0.2 +0.5
-0.5 + 1.0 -0.2-l.r 0.0 +r.6

87.4

92.0

+0.7 +0.3 +0.5

-0.2 +0.r +0.3

-0.6 +0.4 +0.6

+0.6 +0.3 +0.9

89.3 0.0 + 0.1 +0.4 + 0.2 +0.1 +0.1

::I

FENS
29 EIy
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Ir,,toroctiorrs

Station

IateBction of linear
responses (oae half oI
the extra resPotrse to
ole fertiliser through the
additioE o{ a secoad)
NxP NxK PxK

st.

Itrteractioo of lioear
respoNes (one hall of
the extra respoDse to
oDe Iertiliser through the
additioE of a secotrd)
NXP NxK PXK

COARSE SANDS
I Alscott I
2 Bardney II
3 Brigg II..
4 Buryl ..
6 Cantley I
6 Tuastall
7 Wissiogtotr II ,. ..

TOTAL SUGAR:
cst. per acre

+2.8 +0.9 +1.5
+1.2 +3.6 +r.6
+3.4 -3.5 -4.4+3.0 +2.1 -2.0
-2.2 +1.2 -4.4_3.d* +r.0 _0.2
+r.0 -0.8 +1.7

+2.r4
+2.10
+2.14
+2.30
+2.44
+1.28
).2.12

ROOTS
(washed) : toDs per acre

+0.94 +0.32 +0.60
+0.18 +1.05 +0.54
+r.04 -r.to -1.06+ r.00 +0.80 -0.63-0.47 +0.32 -t.32
-0.98 +0.r8 +0.04
+0.36 -0.29 +0.32

Mean . .

FINE SANDS
8 Brigg I ..
I Bury II

lO Ipswich
ll KiddermiDster I
12 Kiag's LyrD II..
13 Spalding

+ 0.8 +0.7 -0.9

+0.8 + I.i +0.2
+0.7 +4.5* +2.8
+2.7 -3.0 -2.8
-0.7 -1.8 -1.9+0.2 +0.2 +1.4
+2.2 -0.9 3.4

+1.31
+9.00
+ 1.85
+2.82
+2.30
+2.00

+0.30 +0.18 -0.23

+0.39 +0.33 -0.06+o.r4 +0.98 +0.80
+0.96 -0.68 -0.660.00 -0.40 -0.60
-0.06 -0.00 +0.22
+o.49 -0.28 -0.59

Mcan . .

LIGHT LOAMS .. ..
14 Alscott II
15 Bardney I
16 CaDtley II
l7 King'slynDl .. ,.
18 Ne*'ark I
19 Peterboro'I ., ..
20 Poppleton I
2l Poppletotr II .. ..
22 Selbyl .. ..
23 wissiDgtotr III

+ 1.0 0.0 - 0-6

-3.8 +4.7 +3.O
+0.5 +0.2 +3.8_4.6a +2.e _2.2
+0.4 -r.0 -o.2
-2.7 -1.3 -3.1
- r.0 +4.2 +2.4*2.t +4.5 +3.9
+2.7 +0.8 +3.r
+1.4 +0.8 +1.2
+0.2 0.o +2.8

a3.s3
+2.47
+ 1.84
+2.52
+ 1.78
+2.0s
+ 3.33
+1.74
+2-28
+ r.82

+0.31 -0.02 -0.15

- r.20 + 1.38 +0.85
-0.04 +o.04 +0.96
-0.88 +0.9O -0.36+0.13 -0.32 +0.02
-0.68 -0.56 -0.00
-0.32 +0.98 +0.64
-0.44 +1.2O +1.22
+0.64 0.00 +t.16
+0.02 -0.04 -0.28
-0.14 -0.06 +0.86

Meah . .

HEAVY LOAI{
24 Colwick

CLAY LOAMS
25 Felstead I
26 Felstead II
27 Rothamsted I .. ..
28 Se]by II. -

-0.9 + 1.6 + 1.5

+ 1.6 -0.5 -2.5

+ r.4 +2.5* *2.8
+3.2 -2.7 -1.3+0.4 +4.2 - 1.0

- t.0 -1.7 -0.1

+1.55

+ r.31
+2.21
+2.s4
a 1.52

-0.30 + 0.35 +0.42

+0.4r -0.19 -0.79

+0.26 +0.6? -0.62+r.07 -0.84 -0.06+0.20 +r.20 -0.16
-o.09 -o.38 -0.0r

+ 1.0 +0.7 - 1.2

+0.6 -0.4 +0.8
+3.5 +3.s -2.4

+ l.8s
:t2.66

+0.36 +0.16 -0.21

+0.10 +0.02 +0.02
+0.74 +1.06 -0.94

Mean . - + 2.0 + 1.8 -0.8 +0.42 +0.sl -0.46

t0.4 + 0.9 -0.1 +0.12 +0.21 -0.03
r..
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Statiotr

Itrteractiotr o{ linea-r
resPoases (one halJ of
the extxa rcspoDse to
ore fertiliser though the
additioD of a secoDd)
NxP NxK PxK

st.

Interaction of lirear
responses (one hall of
the extra respoDse to
one fertiUser through the
additior of a s€cond )NxP NxK PxK

COARSE SANDS
I Allscott I
2 Bardnev II
3 Brigg Ii. .
4 Buryl ..
5 Caatley I
6 TEDstall
7 Wissingtotr II .. ..

TOPS: toos per acre

+0.3r +0.t0 +0.84
-0.r1 +0.42 +0.3r
+0.28 +0.14 -0.62

-0.r8 +0.0r -0-68
+I:e -tso -;;e

+0.849
+0.367
+0.624

+0.508

+o.osz

SUGAR PERCENTAGE

-0.08 -0.05 -o.0!t+0.27 0.00 -o.22
-0.05 +0.09 -0.28
-0.14 +0.04 0.0o

-0-33 +0.04 -0.01
-0.r2 +0.17 -0.19-0.r3 +0.o4 +0.t6

Mcar. , .

FINE SANDS
8 Brigg I ..
I Bury II

l0 Ipswich
ll KidderEinster I
f2 King's Lyaa II. .
13 Spaldiry

+0.29 +0.06 -0.11

+0.90 +r.10 -0.26-0.02 +0.78 +0.34

+0.62 -0.16 -0.03-0.06 -0.8O +0.06+I.16 -0.10 -I.54

+0.797
+0308

+0.539
+0.710
+ 1.43

-0.08 + 0.05 -0.08

-0.16 -0.08 +0.09
+0.13 +0.42 -0.06
-0.18 -0.30 -0.28
-0.26 -0.28 -0.02+0.12 +0.t8 +0.22
+0.26 -0.05 -0.42

Meat . .

LIGIIT LOAMS
14 Alscott II
16 Bardney I
16 CaDtley II
I7 King's Lyua I .. ..
l8 Newark I
lg Peterboro'I .. ..
20 PolDleton I
2l Poppletotr II .. ..
22 S€lbyl .. ..
23 Wissington III

+0.52 +0.16 -0.29

-L03 +O.44 -0.72-0.34 -0.u +0.80
+0.32 -0.46 -0.62-0.r2 -0.28 +0.36
-0.16 -I.04 -0.18

-r.16 -0.06 +0.03
+0.15 -0.04 + r.79**
+1.o2 -0.I0 -o_42
-0.06 +0.02 +0.09

+ r.46
+0.641
+0.4r9
+0.373
+0.50r

+0.566
+0.49r
+0.751
+0.6r2

-0.02 -0.02 - 0.08

+o.o2 -0.12 -0.27+0.25 +0.01 +0.12
-0.60 -0.06 -0.36-0.08 +0_07 -0.t0-0.06 +0.28 +0.06
+0.14 +0.r1 -0.r2
-0.20 +o.22 -O.12+0.17 +0.33 -0.36+0.60 +0.43 +r.02
+0.25 +0.07 -0.o9

Meetu . ,

HEAVY LOA,\{
24 Colvdck

CLAY LOATTS
25 Felstead I
26 Felstea.d II
27 Rothamsted L. ..
28 SelbyII. .

-0.13 -0.17 +0.23

+0.30 -0.r8 +0.27

-0.33 +0.55 -0.64+0.68 - t.l8 +0.26
-0.04 +oJ0 -0.44

+0.457

+o.325
+o.872
+0.6r2

+0.05 +0.13 -0.02

+0.02 +0.08 +0.ro

+0.r5 +0.r0 -0.08
-0.28 +0.16 -0.46
-0.08 +0.08 -0.23
-0.30 -0.22 +0.02

+0.10 +0.02 -0.27
+196 +o'ss -t or +0.987

-0-13 +0.03 -0.19
+0.14 -0.18 +0.2r
+0.50 +0.34 +0.26

Meal . . + 1.66 +0.99 - 1.01 +0-32 +0.08 +0.24

+ 0.21 + 0.02 -0.06 0.00 +0.06 -0.05
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Interaction of linear I Interaction of linear

Station
responses (ooe hall of
the extla respolse to
one lertilise! through the
addition oI a second )
NxP NxK PxK

respons€s (one hall of
the extra respoase to
one Iertiliser through the
addition of a secoDd)
NxP NxK PxK

COARSE SANDS
I Auscott I ..
2 Bardrcy II
3 Brigg II . .
4 Bury I
5 Cantley I ..
6 TuDstall ..
7 Wissin8too II

PLANT NUMBER:
thousatrds IEr acle

-0.1 -1.2 +0.t
+2.1 -1.7 +r.4+0.7 - 1.6 +0.r+r.8 +1.6 -0.8
-1.8 -I.8 -0.6+0.7 -2.O -0.8+0.3 -0.2 +0.4

PERCENTAGE PURITY

+0.2 -0.6 -0.9
+o.s +J.e -J.u
-r.2 0.0 -0.8
-0.4 -o2 -o.2

FINE SANDS
8 Brigg I
I BuryII .. ..
l0 Ipswich .. ..
ll Kidderminsterl .. ..
12 Kitrg's L}'nn II . . . .
13 Spalding .. ..

+0.5 - 1-0 0.0

+1.6 +2.1 +0.2+r.4 +0.8 -0.8+t.2 +o.7 -0.8-1.4 -0.9 0.0
-0.4 0.o 0.0

-0.4 +0.0 -0.3

-0.2 0.0 -0.6

+o.n -]..
-o.2 +0.uo.o +o.2
-{.4 -t.5

+0.2

- 0.6
+0.4
+0.1

LIGHT LOAMS
14 Alscott II. .
16 Bardaey I
16 Cantley II
17 KiDg'sLynnI
18 Newarkl -- -.
l9 Peterboro' I
20 Poppletoa I
2l Poppleton II
22 Selby I
23 WissitrBtoo III . .

+0.3 +0.6 -0.3

-3.1 +r.8 -1.8+0.6 -1.9 -0.40.0 0.o -0.4+o.4 +r.0 +1.4
-o.2 +r.0 +0.3+o.2 +o.2 +1.2
-r.4 +2.4 +4.20.0 -I.r +r.0o.0 +0.r -0.6-o.8 +o-9 +1.3

0.0 -0.3

+0.8 -1.4 -0.4-1.6 +0.8 -0.2-0.r -o.2 -0.40.0 -0.4 -0.0
+o.2 +0.4 -0.{-o.2 +0.1 -o.3+0.3 0.0 +0.4
-0.3 +O.2 +0.2

0.0

Mean

HEAVY LOATI
2.1 Colu,ick .. .-

CLAY LOIMS
25 Felstead I
26 Felstead II
27 Rothamsted I
28 SelbyII .. ..

-0.5 +0.7 +0.6

-0.8 +1.2 -2.2

-0.9 +r.0 -0.3+0.1 +r.0 +l_4
-r.5 -0.6 -0.6
-o.2 - t.0 +4.o

-0.1 -0.1 -0.2

-o.2 +0.8 +0.6

+0.0 +0-8 0.0
-o.2 0.0 -0.1

-1.4 -0.4 -0.8

FENS
29 Ely
30 Peterboro' II

-0.6 +0.2 + 1.1

-{.5 +0.8 -0.4
-0.6 +0.6 -0.8

-0.3 + 0.1 - 0.3

0.0 -0.1 +0.3

-0.6 +0.7 -0-6 0.0 -0.1 + 0.3

-0.1 0.0 -0.3-0.1 +0.3 +0.2

Mea
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Coacfusions
EII../S of st tphat of ammonia
_ - Tbe average respoDse in total suga.r to tle double dressiog of sulphate of ammonia Bas
93::1.ry1 acre. Tiis IiSrue is consi"derably smaUer tlaa iti'mea;-; n". in 19A6, bot isaooul douDle tae average req)onse in the years I033_1935.
.._ _1T. psr..*" to sulphate of ammonia were sigriJicatrt at twetrty of the ttrirty centres. Ofrne remarDmg cenhes. all showed Dosjtive 

- 
responaes except Spaldi;g, which ha:l tbe hithe;a

FeaE lield, Petertloro, I ard the two fen.soits, dty ""a f.t"iU.i6;ii,-'at ity th" a"pro"toi ar.g:'p*,,f_gr.=-*.-1 was atmo"t sigairhilt. the aaotional reip"il t",th" *6r;-e.-"."i;;wirr sna[er lDatr the respoDse to the Iirst dressing at twenty of the tweaty-six centres wbicfisoow€(I a posruve r€sponse, the Ialling off in response being sie.Dificant at tw; ceDkes.

^. ^_.:1"-I"* 
*.lgbed at.t\a€nty-Iour centres-. The response io the doubte dressing oI sulphate

:l1iP:_tli yr:.,glticant at the I per cent. Ievel at ali these centres except Als;tt II, ;hicb
::1T.T:*-T a posrtrve respoDse. Even on the feD 

^soil 
at EIy, tops respoaded sigaifica.nfly io

::_tt:::-1-.TTp",.". 
-l-be average respoDse was J.0 tons per'acre, as ag";ost an a"verage oi 2.+

:9T!T.19* ,.o tng i9ur prevrous se.L$ns. As usual, there was no regutar filljDe off ia effec"tiveaBsar rtre DgDer Ievel ot aDDlicatioD. At PoppletoD I tbere wa_s a sigDificant negative curvature anJat Felstead ll a siFnift;nt positive curvarure.
.-_]l: ry:ry":S p total .augar and tops varied sigDiticatrfly from cetrtre to cerhe. There r-a3,Dowever, !o llrdrcation that the respoDses were correlated w.iah tbe t}pe of soil or with the mean
)nerd, apart possibly ,rom the ,ailure of sulphate of amDoonia to inci-iase the total sugar on thetrco len soils-

. The effects ofs!lphate of ammonia oD roots were simila-r to those on susar. aI ceotres shopinz
an-rDcnease to the {ertiliser except the two Ietr sorls and peterboro, I. Sul;hate of ammoda al;
:a"gT -:o: su,tar perceo-tage at twetrty-six centres, the mean reductiori being O.3l per cant.,sooerDat smalJer_ than the averate in previous years, The effects on percentase ouhtv *.r.s., r. yrilDt ,,umDers were iDcreased otr all tbe coarse satrds, but elsewheie sulpbale iI arimooia
had Iitde efrect on plant numbeN.
Eff.cts oJ stper phoslhate

_ 
Su_!:rPhcsPhate inrre&sed the total sugar_at tu.enty-three ceEt es, tbe increase beiag si8nili_catrl at five ceotres. The average response io the doubli dressing *", i.g 

"ot. 
p". ,"re c5mpired

lrl_tx atr 
-alrerage 

oI I.2 cwt. for the four previous years. There was a verv'lalse .".""ri.. "tAllscott lr.on poor soir. The respoose deireased ai tb. bigber t."a .r "p6ri*tio. "i.rr ii""ceDEes, wrucD .showed a :le3r ,Fpgrye, the a!,eragc curvature at these ceDtes being signi(icatrt.
superphosphate rDcrea-sed the yield of tops at eigbtertr oI tbe t*.eDty_four centres whire iops were
y"rthyl ,:rg"y.,.j1"t :":p"oses occurring at four centres. I'here wai a sitDiJicant negative curva_to,e at Auscott rI' which gave the largest respo*e to sup€rpbosphate iaiops, but at-other ceotrestierl vas no consisteDt falling off in respons€ with the double d_res.sins_

.The respoDses in total sugar and 6ps v-aried significanfly frorn"centre to cetrtre, but this
tesult was due eDtirely to the large respoDse at Allscott II ; if t_bis centre ls omitted tbe respons;
at remaining centres do Dot vary at all abqorrDally. It rDay be aoted, however. that the Lr-,est
r€apo_Dses to superpbospbate in suSar all occurred at centres with moderate or low meao yie'ids.

The average elfects of superphosphate oD perceDtage purity and plant number were'snrall.
ElJ.*r oJ muriat. oI porash

The EspoDses to muriate o-I IrcTh rvere larger this year thaD ia any pre\.ious year, the mean
Eslronse over all cetrtres being 2.8 cwt._of sugar I)er aue. AJI except twocetrtres shd*ed a positive
r,esporxte aDd seven cetrtxes gave signi{icant reqrcascs. There wa6 little iadication on the lverale
of a drop io effectiveness at tbe hither level of dre.sbg, even amongst the ceotres which shofr
the lar#st responses. The large positive curvature at petertoro, I-I \ras due to an anomalous
depr8sioD o, yield by the siDale dr€ssing of muriate of potash. Tbe responses io 

"ug.. 1*. ".uvaried sigBilicatrtly from c-entre to centre. The depressi6Ds lound rn 193'0 on the hea-l.v ind clav
loaDsdid not apFlf this year,_but- the average respoDse to potash on tbese soits was 6nly aboui
a third of that on other tylxs of soil.

_ Tops werc increased at twenty out_of tnrenty-four centrcs, the increase being siglriticant at
PoppletoE -I. Therc tras no apparcnt Iallitrg-ofi ia rcsrpoEse with thc doubte dresiiag."

The €ffects on roots were srmilar to those oD sugar. Sugar percentage was iDciased at most
ceDtr€s. The average iDcrease w.s 0.27 per cent, which is;lmost equaito ttre average itrcrease
in tbe tour previous yeaIs. Percentage purities- were increased by m_ore thatr I per ce-at. at lour
ceDttes, but the avera8e eflect over all cenkes which took this measurement vras imall. The elfects
on plaot trurDbers werc simila.ly small, apart from a striking increase of 7.0 thousands per acre
otr a very deDs€ crol, at Tuostall.

There wa-s a sitailicant positive iateraction itr total sugar b;tweeD sulphate oI ammoda add
pyr-t1tJ g! Ix)t3s.h oa the aY erage of all cenkes. Two cintres, Bury II-aEd Felstead I, Baveindividuallv sigtrificant positive interactions.

The other interactio[s were shall aod Bot sigtrificatrt.
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EXPERIMENTS AT OUTSIDE CENTRES

Badev. Bracken trarm, Thastall, Sutrolk, 1937' A' W' Oldershaw' E8q.'- CoutrtY Orga8iser
3 raadodised blocks of I Ptots each. Plots li40 acre'

TxlaarBNas i 3x3 Iactotial design.-*:*s,,rs*:ffi 
'sx,T:"J".'.;',31,J',i.1"fl B?I'3*ll#f "*i.f '"lf ,&*;'tB:

irrevious crop of sugat beet in 1036'

BAs^t M^NUBTNG : Nil.
SorL: CoarEe saDd. Maaurcs aPplied : Limeston€ and dotomitc : March 20' fmo' Attiliciab :

""'".i"r]i-ir.ie3o. s""d so*i rvr.."u ,6.-H;;t"d t Au8' 19' Previous ctoP: sugar bett'

1$r tsaO nePo* P.zOO1

spEctAL NorE: Total produce \vas weiSbed oD the 
'ield'. 

Two.ratrd99 ,:-Plo per plot tqo
- ialen ,rom the sw;thes to determiEe tbe ratio of Sraio to totar Produce'

STANDARD EiRoB DER PLor I GraiD : O.?90 crft' Per acte or 14'?% '

LimestoDe Dolomite

NoBe
Supet. ..
Slag

Nooe
Super. ..
Slag

cwt. Fr acl€
s.0
8.6
8.7

GRAIN : cwt. per acre I t0.401. M.ons : LO 266 Incr'^tts: +0'376'l
6.0 5.6 s.0 4!::t i:i li I i9 !l:,

5.1

8.8
8.8
8.1

8.5
E.9
8.1

9.3
8.3

E.E
+0.2

8.1

-0.2
Conclusloas

The yield w&s a Poot ooe, aDd therc were do siSnilicaot rcsidual efiects of the 1936 treat,redt!'

Barley. Soutt-Eastern Agrlcultural College, Wye' Kent' 1937

6xGLatiusquare. Plots: Ul20 acte.

TilATuENrs : 3 x 2 lactorial design.

No nitroSeo : Sulpbate of ammooia or nitro-chalk, botl at 0'2 cwt' N Pel acte'

Sulre4)hosphate : Notre, 0.4 cwt. PtO5 per acre

Basal- MaNUIUNG: Nil.
SorL: Iram. variety: PtuBage Atcher. M-aoures applied: April l H So*n: APlil l'

Harvested: Aug. 13. I'revious ctoP: wheat'

SpBcr,.L NorE: Total producc was weighed on the field' Two ratrdom -samPles 
(each I Ertrtx-*T;;'"i';; 

fii;'".. t rc" r.o*'ii" tt""at; croP to determhe the ratio oI Fain to total
producc.

Saat:DABD ERRoR PaR PLoa: Graitr: 1.22 cu't Per acre or 8 30%'

8.6

5.5 5.6 5.3
t 0.1 0.2

None

8.6
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None

c*t. p€r acre (+0.498)
16.I
t6.3

198

Sulphate of Nitro-
ammonia chalk

t7.4

19.5 t9.8

Mcaa ftcrcasc(+0.28t1 (+0.407)

+0.4

+ 0.1

17.1

Notre
Super.

GRAIN :

9.8
I l.l

Mcan 1t0.3521
Incr.ase (+0.198)

None
Super.

Meat

I1.7
12.7

Chalk
toos per acre

(r932)

St. errors

ti.i

14.9

17.0
17.1

18.6
+ 6.1

20.4
+ 8.2

Cuclusiots
There was a similicant resDonse itr grain to nitrogen, the respotrse beiog sigDrficaofly greaterIor niho{balk than for sutD6arc of "hmonia. f#-rlp"i*-#-g;ii* to% siriperplosptrate *a_ssxDall aDd Dot sigrrificant. TLe effects oo strarv were simiti^,

Clover. Tunstall, Suffolk, l93Z
A. W. Oldershaw, Esq., Cornty Orgadser

6 x 5 htitr square. plots : O.Ot?8,t acre.
T*jl:-_I-.: I Sixth yqr, tro lurther cbalk applied (see 1932 Report, p. 208, Ior first year,sdresshgs).
BAS^L MANURING : Nil.
SorL: Poor saad. Varietv: BrMrt red. s€ed sown: Spriry, 1936. Cut Jutre g, lgg7.Previoos crop : Badey.
STaNDAiD ERror iBR pLor: 2.82 cwt. peI acre or Z.8l%.

}IAY
c*t. per Inclcast

29.7
5.0

32.3
34.9
37.4
38.8

+
+
+
+

0
I
2

4

2.6

1.1

, L01 + 1-4f

C ottcl*siotts
The ploLs recei!'ins tro ctralk in l9jl2 gave very smau yields. The higher dre$sings oI chalkitr ls32 contioued to eiie sisniricanrtv higEer feld's tnan dn" ii*t a*Li"?l-'m; ;E; i 

,;;
fallinrj orr in respotrse at th; h.iShest'a*,ii,,e,G""!i u"-il*-ri,i itiE-tr".irry srgDrlrcatrt.

10.1 16.2 17.6
+5.8 +f.2
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Potato€8' W. E. Morton, Esq., Gores Farm, Thorney' 1937

3 BndoEis€d blocks oI I Plots each, certaitr second older ioteractiotrs being con{outrded rrith
blocL duferences. Plots : l/60 acre.

TREATMET.IS : 3x3v J factorial desi8tr.

Sulphate oI ammonia: None, 0.3, 0.6 c*t N Per acre'

SuperPhosPhate: Notre,0 75, 1.50 clrt P2OE Per acre'

Sulphate of Potash : None, 0.75, 1 50 c\i't KlO Per acre'

BASAL IIANURT\G : Duflg.

SorL:Shallo\rblacklen.\'ariety:ScotchKingEd*'ar-dMafluresaPplied:May4Potatoes----ptantea, May 6. Lifted: Oat. l. Previous crop: \\'heat'

SpEcr-{.L \orE : I cut. of Potatoes ftom each Plot was passed ovei a lI inch tiddle to determide

the percentage $?re.
SI^NDARD ERRoRs PER PLor : Total ploduce : l 20 tons per acrc or 12 8% Percetrtage vare : 5 41'

Mabr eJJects-Inre/a.tions af stttrhate ol lrymyia with sulnlhasphatt and sulphale
ol lotash

Sulphate oI

0.0 cwt. N
O.3 c*t. N
0.6 c*t. N

0.0 c$'t. N
0.3 cn't. N
0.6 cwt. N

Mean

8.62 7.55
a.q 9.88
9.36 10.82

(+0.693.
7.20
4.27
9.49

8.10
9.74
9.7t

+0.100.
9.28

10.45
t1.60

9.49
10.27

t0.566)

+ 1.30
+0.7 t

+2.511

- l.f
+6-0

SuperphosPhate
(cst. P'Or)

0.00 0.75 1.50

Sulphate of Potash
(cNt. K:O)

o.oo 0.75 1.50
Mean Inclease

TOTAL PRODUCE : tofis per acre
8.40

10.10
t0.63

8.81 9.42 9.71
+ 0.61 +0.29

75.A 68.7
68.4 65.8
74,1 7l.l

7 5.9 72.7 68.5

-3.2 -1.2

E.32 9.18 10.11
+0.E6 + 1.26

PERCENT.A,GE WARE : ( +3.12.
6E.4
66.9
69.r

t1.80.
78.8
73.8
78.9

73.5
6E.8
71.E

76.2

79.2

7t.2
66.8
76.5

68.1 fI.E ff.2
+3.f +5.1

7 2.4

Sulphate oI
potash

0.00 cwt. KlO
0.?6 clrt. K'O
l-50 cwt. K:O

8.16
8.06

10.21

66.1
67.3

8.62 8.17
8.9? 10.52

10.66 10.46

7X.5 64.0
71.t 11.1
80.0 79.2

Cowlusiotts

All three {ertilizeE increased the leld oI total produce, the incrcases to the double dlessin.Ss

t*;.i'z-.it.*-r"i i.re *ith sulphate bi ammonia, d 9 tons per acre x'itb suPerPhosPhate and, 2-l

ffii;;;.ffi;;lln.t" .if"t""l The increase to suPlrPbosPhate was Dot larse etrousn to
l"--i,5,r;-.-' Th. il'qht a.6o in resoonse at the highir ievel'of aPPlicatiotr wrth sulphate

$;"fi;;ff;;;i "Ai; "Iffiri..oiiia 
*itl 

'dphati 
or potasb th€r;was Do sisn or a rarias

iir-i- r"*o""". Tle resion& to sulPhate oI amironia was somewhat Sreater itr Presetrce 01

suoembos_ohate than i.o its abs€nce, but Dot siSnrbcatrtly so'
"'"'^slii#i!'ir-o"t^.4 -e"u" . .igoiiiooi ioc-rea"e io "perceotage $ete' while superP.h-osPhate

e.".';"6;;f;;d;. 
- Tb;--,;; due to sulphate of a-mmonia *€s rot sisDificatrt'

Intetoctiol oJ sulfhala ol ?otash uith leqhos?'utr
PERCENTAGE WARETOTAL PRODUCE: tons Per

acre (+0.693)
SuD€rDhqsDhite (c\It. P'O.)
o:oo' - 0.76 l.5o

(+3 12)
SuDerphosphate (cst. PrO.)
o.00 0.75 1.50
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Pototoea. W. E. Illorton, Eeq., Auotratta Farm, March, l93Z
3 raodomiE€d_,blocls o( 0 plots cach, certail s.coad ord6 iot€ractioB being codloood.d Eit]block dilfeteDces. Plots: U6O acre.
TtEArtaENrs: 3 X 3x 3 {actorial design.

Sulphate ol ammoDia : Noae, 0.9, 0.0 cwt. N per acre.
Superphosphate : None, 0.76, 1.60 cwt. prO. pei acte.
Sulpbate of potash : None, 0.?6, l.60 cwt. KrO Fr acre.

BASAL MANuRrrc : Nil,
SorL: Good quality Fenlad ,lear the cl,ay. Variety: Scotch Majcrtic. lfiaouEs applied.

tr[ay 4. Potatoes pla ed: May ?. Lifted: Oct.26. previous cxop: Oats.
sPBClaL NoTB: I Cwt oI Dotatoes frorn eech plot xr.s passcd ov€,. a u iach riddL to detereiEcthe percentagc ware,_
STaNDAiD ERrois pBR pLor: Total prcduce: 0.204 totrs per acte or 4.g5%. percetrtage

sate : 3.60.

Mait cllcck-hrtaactio*s o! ste)* r/q.ffi* uiilt supeelnsptutc ad *etr*
Sulphate ot I

SuperphoEphate
(cwt. PrOr)

0,00 0.76 r 50

Sulphate of potash
(cwt. KiO)

0.00 0.75 1.50

roier, rnoouca ,1"* p., .*"t &an*. M^r, , Incleascs : *0.331\
0.0 c*t. N
0.3 c*.t. N
0.6 c*t. N

l4*"

r3.90 I t3.62
16.23 14.34
t7.21 I r{.96

+0.231.
r3.79
I5.50
t5.41

13.16
14.E0 + 1.3115.31 +0.51

t9.96
14.49
I5.55

t2.60 13.8712.96 t5.2013.07 t6.62

12.88 11.90 15.79
+2.02 +0.t9

PERCENTAGE WARE :

88.1 88.1 85.99l.r a4.4 a3.289.9 83.6 82.9

11.31 11.33 11.92
+0.02 +0.59

14.52

0.0 c*.t. N
O.3 cwt. N
0.6 cwt. N

Mcan 85.1 87.3 66.6 86.3

(+2.13. Means :
88..1
88.4
85.0

+1.23.
87.8
85.9
86.2

+1.74)

_ 1.2
-0.8

85.9
84.4
85.0

8f.4
E6.2
85.4

89.7 85.3 E1.0
-1.4 _ 1.3

Sulphate o{
potash

TOTAL PRODUCE : tor:i D€r
acre (+0.406)

Superphosphate (c.\r,i. ptO.)
u.u) o.75 | 50

PERCENTAGE !!'ARE
(+2.Is)

Superphosphate (cwt. PrOr)o.q) o.?5 1.50

89.0
89.3
90.8

0.00 cwt. KrO
0.75 cwt, K,O
1.60 c\rt. KlO

86.3 81.0
84.1 88.4
86.6 82.6

12.63
t3.04
12.06

14.53 15.77
14.9S 14.97
15.t8 fi.62

C oacJusiotts

ammoiria aIld superphdpbate produced
oouDte dressrEg befug 1.8 toDs per acre

Tbe yields of total produce were excellent, ttre mean beitrg 1,1.5 toos per acre. Sulphat€ ofrotra ard supeqrhospbate produced signiticant increasesl-u i.t"i*"fi', if," i-"*"-*, t" tt"
1,j-9TfI{.FjP8.1! p,o" ryT."..-.. Td 2.e toos per .c,. ,."p".it".ry. roLtr 

"."o tl"
double dressiEg
res?olses feu olf signiricaa y it tte tigtei iir"ilifppri.i'ti.ir.-i;;';* a,"o a sisnificantposrtrve interactiotr betpeeD the tw" eilects, the incr'eise to "rfplit.iii._ooia &iog Oj
:?1""ff :1T:il#" tHl:-",^.".L*.T!.tt "d .q.a-;; F;'iil'*h it. aouura aEsn!
"f ..11.":11.,"*$:-s,,rphate;i-i"-d-;-;.ai;-;;:;:;;#-*ffi ;;,.t;ff il",i1.ff '., rup€rp_Dospnate produced a siSniricatrt decrease fur percentage ware of 5.7 io the doubredressrrrg. SulDhate oI amnroDia atm produced a sttht, 'th;uti-;1t silir-ificant aecrease, wnitepotash had little e{Iect.

INcractina ol st{fhab ol lota-rh with suleehos?hata

potash had
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Potatoea. f. G. Starllng, Eeq., Flanders Barm, Littleport' 1937
3 raDdomis€d blocks ol I plots eactt, certeitr second order interactions bei[8 cotrfounded witb

block differelces.
Pr.ors : U60 acte.

TREAII(ENTS:3 x 3 x 3 fartorial desigtr.
Sulphate of ammoda: Nooe, 0.3 cwt. N, 0.6 cwt. N Per acre.
Suderphosphate: None, 0.76 cwt. PrO., l 5 cst. Pp5 Per acre.
Suipb;te 6f potash: None, 0.?6 cwt. KrO, 1.5 cwt. KlO Pet acre.

BAs L MANrrRtNo; Light drcssiry oI poo! dutrg.

SorL: Black FeE, cl,ay subsoil. Variety: KiDA Edward. MatruresaPPlied: APril l!1. Potato€s
platrted: April il. f-iftea: Oct. 12. I'revious croP: Uqknown (aew farE).

SpEcraL NoaE; Potato€s passed over l+ itrch riddle to determiae Pe.cerrtage ware.

SaAND RD ERRoRs pEB PLor: Total produce: 0.663 toas Pe! acrie ot 4.70%. Perceatage
w.are:1.08.

SElphate oI
ammoola

Superphosphate
(cwt. P,O!)

o-oo o.75 1.50

Sulphate of Potash
(c$t. K!O)

0.00 0.75 r.60

TOTAL PRODUCE: toss Per acre (+0.383. Means: +0.221. Indeases : +0.312]-
0,0 ccrt. N
0.3 cE't. N
0.6 cwt. N

0.0 cwt. N
0.3 c\r't. N
0.6 c*t. N

Mean

0.00 qe+.
0.?6 sr-t.
1.50 cwt.

t2.36 11.9113.07
t3.62
t4.t2

t3.62
14.51
r8.21

12.73
14.32
15.29

+ 1.59
+0.9r

12.66
14.20
r5.35

t2.71
14.27
)5.40

11.27
14.55
14.96

15.06 | 14.25
16.36 I 14.31

13.60 14.15 14.59
+0.55 +0.44

13.49 14.01 11.78
+0.58 +0.71

11.11

PERCENTAGE WARE :

93.6 92.6 93.7
92.6 92.0 52.2
90.8 90.0 9r.6

(+0.624. Mea. s : +0.360. Incteases : +0.509)
1 52.1 93.7 93.5 i 93.3

s2.2 92.3 52.4
92.r 90.3 90.0

s2.3 91.5 92.5 I 92-3 92.1 92.0

-0.8 +t.o ) -0.2 -0.1
Intaraction of $aryka.ta of Potesh with svperphasphate

92.3 - 1-0
90.8 - 1.5

92.1

PERCENTAGE WARE
(+o.624)

Superphowhate (cwt. P!o6)
0.00 0.75 1.50

92.1
93.1
92.4

C o*cl*siotts
The vields of total Droduce were bieh, the meatr beiog 14.l tons per acre. Each of the tbree

fertilizers produced sigiificant increases, the increases pir acre to the double dressiD8s bein8
2.6 torls foi sulphate oiammonia, 1.0 tons Ior suPerphosphate and 1.3 totrs for sxlphate of-potesh'
With sulphate'of ammoda there was a signifiiani decrease in response at the.lisher level oI
applicati6n, but with superphosPhate and-sulPhate of pola-sh there was no indicatioD o{ any
such falline oII in resDons€.

There-uas also a slgDiflcaDt positive interaction between the eflects o{ sulphate oI ammonia
aDd superphoq)hate, thd re-spons6 to sulphate of ammoda being I.0 tom Per acre il1 the absetrce
of superpirosplate and 4.0 ions per a& *itl the double dressing oI suPerPbosphate - -

fnJperciatages of ware to to_tal prodEce were also very high. Superp-hospbatf, aDd sulpbate
oI pot3-sh' had tro-appreciable elfect ;n percentage ware, but iulpbate of ammonia produced a
siFtrificant decrease o( 2.5 per cent. to the double dressinS.

Sulphate oI
potash

TOTAL PRODUCE tons per acre
(+0 383)

Superphosphate (c\i't. P.O6)
0.00 0.75 1.50

12.63 13.57
13.74 t3.91
14.44 14.96

K'o
K'o
K'o

Mah affects-Idenctiotts ol suqhate ol arn narnit utith s*ferpnsphate and, sulfhatc
ol lotash

93.5
91.7
91.8

9t.4
sl.5
91.6
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Potatoes. Tunstall, Suffolk, 1937
A. W. Oldershaw, Esq., County Organiser

8 ratrdomised blocks of 4 plots each.
Plors : l/98 acre.
TREATMENTS: 2a {actorial design.

Superphosphate: NoDe, 1.0 c1vt. PrOs per acre.
Sulphate oI potash: None, I.70 cwt. KzO per acre.
Magnesium sulphate: None, 4.46 cwt. per acre.
Dulg: None, l0 tons per acre.

BasAL IIa\uRrNG: Sulphate of ammonia at the rate oI 0.6 cwt. N per acre.
SorL: Coarse sand- Variety: Scotch Majestic. Iarures applied: Aprit 26. Potatoes:

planted: IIay 6. Lifted: Oct. 13 and 14. Previous crop: Sugar beet.
SpEcrAL NorE: Dung .lias applied to blocks oI Iour plots.
STANDARD ERRoRs pER PLor : Total produce : 0.834 tons per acrc ot l3.2yo, Percentage ware :

3.90.

Resfottses lo Ferrilisers
Mear yields : Tolal Urodace -' 6.30 ,orrs : Porcefltage uare : 68-2

Dilferential responses

TOTAL
+ 0.50
+ 0.81
+ 0.17

Super. Sulph. pot.
Present

Dung

Superphosphate
Sulphate oi potash
MagDesium sulphate

Supemhosphate
Sulphate oI potash
MagDesiue sulphate

+0.295).
+0.64 +0.36
+0.77 +0.91
+0.48 -0.13

+0.7
+2.1
- 1.9

-1.2+3.7
0.0

Mea"s : +1.38)

Coulasiotts
Sulphate of pot!-sh produced a significaDt iDcrease toth itr total produce and in perceDtage

Eirne. lbe respoDses to superphosphate and magnesium sulphate were not significatrt. The
effects oI duog, ipplied to blocki of {bur ptols each,"were small.'

Tte experimiat w'a-s damaged by to;ential rairs in Ma, sheE much soil was washed aray.

Sugar Beet. H. Klng, Esq., Shenstone, nf, Kidderminster, 193?
Kldderminster Beet Sugar Factory

3 raadomised blocks of I plots each. Plots: 0.01789 acre.
TRratMENrs : 3 x 3X 3 tactorial design.

Nikogen: None, sulphate of ammollia, dtiate of soda at 0.6 cw"t. N per ac!e.
Phosphate: NoDe, sup€rphosphate alrd slag at 1.0 cwt. PrOs per acre.
Potash : No[e, Euriate oI potash at 0.6 crrt. alld 1.2 cwt. KrO per acre.

BasAL M^!II'RrNG : Nil
SoL: Iight sandy loam. Variety: Webb's No. 2. Manures applied : April 23 and May 6.

H sow!: May 7. Lifted: Nov. 12 aad 13. Pr€vious crop: Wheat.
SaaNDARD EruroRs pER Pl.or : Total sugar : 5.(N cwt. per acle or 25.6%. ToF : 0.964 toDs per

acre or 18.6%. Mean dirt tare: 0.094.

rs per
+o.44

-0.2 |

+2.9 I +t.a +4.5
-r.o I -r.8 -0.2

\YA RI]
r.8 +

-os - r.s
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\itrogen

Notre
Sulph. amm.
Nitr. soda ..

Mea*

Noae
Sulph. amm.
Nitr. soda ..

Mcon

Notre
Sulpb. amh.
Nitr. soda ..

Mcon

Nooe
Slrlpb. a m.
Nitr. soda .,

Phosphate
Notre Super. SIat

Iica.4scs: 12.38)
None
Sulph. amm.
Nitr. soda

Mcu

Notre
Sulph. amm.
Nitr. soda ..

Meaa

1.25
2.93
7.43

16.9E 17.11
+ 0.13

88.4
88.8
88.1

ROOTS

3.65
7.83

19.7

5.7 4

5.14
4.20 -0.947.8f +2.73

17.8
14.1

+9.4

6.6t
6.02
8.34

(lrasbed) : tons per acrc
6.27 5.46 4.68
2.9t 4.28 6.4r
0.60 0.40 7.5t

TOPS: tons per acre
3.r2 4.40 4-08
3.18 5,52 4.40
6.56 ?.6S 7.57

(+0.567. Means: +0.322.3.83 4.20 3.57
3.26 4.62 5.32
6.65 7.6t 7.55

3.87
4.10

t0.1s5l

+0.53
+3.40

SUG.{R PERCENTAGE

5.18

17.07

22.8
17.1
25.t

21.9

+3.0

16.90 t7.50 t7.33
16.67 16.63 16.73
t7.3? 17.20 t7.30

17.12
+ 0.11

PLANT
22_A 20.6 25.O
l0.l 2a.a 14.6
23.r 30.7 23.4

18.7 26.0 21.0

r 7.17 17.43 17.13
t6.20 16.63 17.20
t8.80 t7.53 17.53

16.72 17.20 lf.29
+0.48 +0.09

22.4
16.8
21.4

21.3 22.1 22.0
+1.1 -0.1

88.4 88.8 88.2
88.2 88.2 88.9
88.0 88.5 88.2

17.21
16.68 -0.s617.29 +0.05

PERCENT,{GE PURITY
88.5 88.6
88.3 88.t
88.0 88.5

tE.5
8 8.1
88.2

88.4 EE.3 88.1

-01 0.0

fAL SUGAR: c\*t. pet acre l+2.91. Mea,ts: + 1.68.
11.0 23.1 19.3 18.1 19.0 18.3
9.8 20.2 t2.t 9.s 14.2 18.6

25.A 2A.7 27.2 | 22.1 3J.3 26.3

16.6 22.2 20.4
+5.6 - l.E

15.5 21.0 19.6
+E.5 + 4.1

1.93 6.41 s.87
+1.lE -0.54

4.54 6.99 5.68
+2.1s + 1.11

1.58 5.18 5.48
+0.90 0.00

1.28 5.87 5.3E
+1.59 + 1.10

8t.2 88.5 8E.1
+ 0.3 -0.1

88.4

-0_1
- 0,3

Maat

, lluriate of potash
I (cl*.t. KrO)
I 0.0 0.6 1.2
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o.0
0.6
1.2

0.0
0.6
t.2

0.0
0,6
t.2 l8.t 2A.9

204

PLANT NUMBER :

thousands per acre
20.a 26.2
t7.4

None Super. Slag

ROOTS (w-ashed) : tons per acre

4.53 5.70 4.56
4.68 8.73 6.52
4,60 6.54 6.56

SUGAR PERCENTAGE
r0.?3 16.67 t6.77
17.20 17.10 17.30
l?.oo t7.61 17.30

PERCENTAGE PURITY

88.3
88.6
88.4

87.6 88.7
88.6 88.3
t8.7 88.3

C ottclusiotts

. The soil was acid- (Ph{.6). The yields n/eie low anal the staDdard errors high. Solphate
oI aoaoDja depressed the pl,aDt trumtea and the yjeld of tota.l sugar. Nitrate of s;da incr;a9ed
the total suFrsigDilic..trtly by 9.4 cwt. Ixr acre.
. Superphosphate incrcascd total sugar by 8.6 cr.t. p€r acre and basic slag by 4.1 cwt. per acre,

tbe last r€spotrs€ trot beiag siFDilicaEt.
. ,Thc siagle dressitrg of Duriate of_potash produced, a siSnificaot i[crease of 6.6 cwt. per acIe
ro total sugar, but there was tro further resDoDse to the double dreasinc.

,Tbe effec5 otr toIB were similar, except_that sDlpbate ol amoonia iroduced a su8bt, tbough
lIOt Sr8lr.llrcaDt, rtrGease.

TOTAL SUGAR : cwt. per acre
(+2.01)

16.3 lg.t t5.3
16.9 30.0 20.7
16.6 23.0 22.7

TOPS: totrs per acre (+0.i6?)
4.53 4.38 4.A2
3.98 6.09 5.1A
4.33 A.25 6.86

l7.l
25.0
20.9

I{oriate ol potash
(cwt. KrO)
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E)PERIMENTS CARRIED OUT BY LOCAL WORKERS

Hay. 2nd Season' Rederlcks Farm, Harlow' 1937

H. W. Gardaer, Esq., Herdordshlre Farm Instltute, St. Albans
or:aadoEisedblockso{optotseech.certaiDitrteractiotrspar6allycotrlotrndedwitlblock

ditfotlnces. Plots: U50 acre.

Tf,iAalENTs : 3x3x2 Iactoaial desiS!.^*pt""pi.t", 'tlt+ 
sofuUie stag, "superPtosPhate aod mineral phospbete at the rate ol 0,

0.75 atrd 1.50 clrt. P,Or Per ac!e.
Muriate of potasb : None, 0.5 cwt. Kp per acre.

BasAL MrlNIrRrNo : NiI.
Sori: Heavy loaE. Manur6 applied : Dec. 18, 1935. IIay cut : Jurc 24'

STAxDARD ERRoR PEr. PLor: 4.86 c*t. W acxe ot 15.2o/o.

Summary of r*tlts, cwt- Oer acre: (+2.43t)
Cwt. P!O6

( + r.98)

32.1 31.9

30.0
32.6 +2.633.1 +0.5

M.an (+ 1.7 2)

Standard error I (r) t1.40.
rThis standard error aPPlies to comParisotrs th4t are aot confounded.

32.0 31.2

Phosphate (cwt. PrO.)
0.00 0.75 1.50

None

Fu[ dressilg

St. ertors

Slag Super. \Iioeral Maan
(+1.11].

- 0.8

+r.57 +2.22

Itruriat oI potasb
(+ r.98) (+1.81t

0.5 cwt. KP pe!
NoEe 31.s -0.E

Cofila$iorrs
The respoue to phosphete apPlied itr DeceDbea 1936 was trot sigtriIicatrt Thele sas oo

appsl€ot rcapolse to muriite of potash apPlied itr 1935.

IIay. lst. Season, Budord Grammar School, Burlord' O ordshtre' 1937

5 x 6 Latin square. Plots : l/160 acre.

TrE rrENts: No slat, slag at the rat€ oI l/3 cvt. atrd I cwt. Pto.,Fr-acrc. The o-bj9d 9I
thtu experimetrt i; to ;omPare aaauat dressings of VB clrt. PrOa with dtes.sin8s oI I cwt'
evcry tbird yeal.

BASAL MANrrRrNc: Nil.
So[: Stone brash. PhosPhete apPlied: APril22-28. IIay cut: Jutre l&18.
SrAraDrxD EiRoR PaR PLor : 3.52 crt. Per acre or 6.09%.

28.8 31.4 33.8
3t.8 92.5 30.1

29.0 36.0 31.0
30.1 29.r 35.2

69.2
69.1r
68.3
70.6

e)+0.009.

Conclusioas

No significant effects.

30.0r
33.6 29.E
34.8 35.0

0.00
0.76
1.60

Slas SDDer. Mineral I Meaa
phosphate I ( j r.fr)
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Hay, 7th Season. Lady Manner's School, Bakewell, 1937
3 randomised blocLs oI 8 plots each. Plots: 1/138 acre.
TR ATMENTS: 2, factorial desigtr.

Nitrate oI soda: None, 2 c\r't. per acre.
Superphosphate 13.7% : Notre, 3 c*t. per acre.
Potash salt 30% : None, I c*t. per acre.

BASAL MANURTNG : Nil.
SorL: Limestotre. Ilanures applied: April 7 ard 8. Hay cut: June ,3 a.d 24.
STAND^RD ERRoR pER PLor: 7.79 cu't. pe, acre or 14.69/0.

Reslorses to fertilisers : cut. Oel qire

Mean yield. : 53.2 qgl.

Meat

\i3.1

Dilferential respo[ses (:
Nitrate oI soda. Superphosphate
-AbseDt Present | -qbseDt Present

salt
Absent Present

Nitrate of soda
Superphosphate
Pobsh salt ..

Meo* (+1.49\ ..
Increa^se (t2.11)

+4.9 +6.6
+3.6 +5.8

69.4
0.2

+15.6 +r7.3

0.4 +9.7

+r5.4 +17.6+0J +r0.8

+ 12.0

+ 16.5
+ 5.7
+ 4.7

C otclusiotts

. There was a large_response to nitrate oI soda. Superphosphate atrd potash salt each gave
a sigtrificatrt response irl presence oJ the other, but no reiponse in its abience.

Meadow Hay. 6th Season. Lady Manner's School, Bakewell, I93Z
4 randomised blocks oJ I plots each. Plots: U202 acre.
TREATMEIirS: 3 x 3 {actorial design.

No maaure, 8 tons compost, mi{ed artilicials applied in 1933, 1935 and tgBZ, or in tg32,
1934 and 1936.
Ilj*ed artilicials cotrsisted ol 2 c\lt. nitmte oI soda, 3 c\rt. superphosphate and I c$t.
30% potash salt per acre.

BASIL trrl{NuRrrc : Nil.
SorL: Limestone. Manures applied: April 8. Hay cut: Juty 5.

STANDARD ERRoR pER PLor: 5.16 cwt. per acre or 7.33%.

1932, 1934 and 1936 treatments
Nil NPK Compost

MearL Inueaqe
l+1.4e). (+2.111

59.1
81.2
71.1

+2.9
7 0.5

C ottclusiotts
Complete artilicials applied in 1937 inceased the yield oI hay by 22.1 cwt. per acrc, vrbile

compost ap,plied in 1937 gave an aveiage increase oI 12.0 cwt. per'acri. The exda inclease due
to artifici+ wars,s-ig-niii9qt. Where no maauritrg was givea in 1932, compost applied in t0B6
increased the yield by 13.4 cu.t. aDd artiJiciats applied io t936 by S.2 c\}t:, the i;sidual efiect
o{ cornpost oD these plots b€iDg signilica[tly greater tha[ the residual ellect oJ artificials. On
the plots which received manures in 1937 ther; was little itrdicatioa ol a rcsidual e{fect either oI
colrpost or artficials.

Summary of resulk, cut. ler aqe ( +2.58)

53.6 56.8
80.8 82.3
74.3 69.1

67.0
80.5
70.0

Nil
NPI{
CoEpost

933, 1935 and
treatments
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Hay. 4th Scason. Rowlcy Green Farm, Arkeley, Bamet, Herto, 1937

II. W. G6rdner, Eeq., Herdordshtre tr'arm fnEdtute, St. Albans
6 rardomised blocks of I plots each Crrtain interactioDs partially crdootrded with block differ-

e!cc€. Plots : l/60 acie.
TREArtraNrs : 3x 2. Iactorial desigu.

Phosphate : Nooe, higb soluble slag and galsa phosphate at the rate oI I c\rt. P.O. p€r acre.
30% Potash salt : Noae, 0.5 cwt. K:O per acre.
ChalL : Notre, 76 cwt. per acre.

BasAL MANUBTNG: Nil.
SotL: Acid ctay. Chalk applied: Jan. 30, 1934. Mircrals applied: Feb. 6, 1034. IIay cut

July 3.

STANDARD ER&or pER pt,or : 2.76 cwt. per er.rc ot lO.7oA .

Reslonses lo fe/tilisers : alt. ler acre

Meat yield : 2ti.7 c1ot.

Dilferential respomes

Chark
Potash
Slag
Mirc.af phosphate
Sta.ndald erroE :

Meot

+ 5.9r
+ 1.2r
+ 0.7,

- 1.02

+6.3r +5.5.

+ 1.0. +0.4.
- t.4r -0.6.
(r) + 1.50.

ChalL
Absetrt Pre€€,lt

Potash
Absetrt Preseat

No Slag Safsa
phos- phos-
phate phate

+4.E. +6.0. +7.9.+11. +o5r +zo.+;,
+0.6'

+0-8"
+0.8'
+0.6'

0) +0.918, e)+ r.38,

Cottl*siotts
Tlrere was a sig[ilicaDt &spons€ oI 5.9 cwt. p€r acre to chalk applied in l93tl. There were ao

other s€uificant ellects.

Potatoeo. Mtdland Agrtcultural College, Loughborough, 1937
4x4I-atitr square. Plots: 0.0208 acre,

TRsarxEl.rs i lDcreaiing levels of a mixed lertilis€r coDtaining 3 cwt. suPerPhosPhate, 2 c*+.
sulphate of Irctash aqd 2 c*t. sulphate of amEoDia as showa below.

BAsaL Mlxu&rNG : 16 toas of rarmyald manure p€r acre.

SorL: Light loam. variety : Arrar Coosul. Matrures aPPlied : APril 29. Potatoes ptrant d :

April S0 aDd May l. Lifted: Oct. 6-13. Previous crop: Seeds.

SpEcrAL NorB : Potatoes pa-ssed oveI a ll inch tiddle to deterEine petcetrtage *'ate.
STANDARD EERoEs pER PLor : Total produce : 0.S3? tors per acle ot 7.76o/o. Petceltage ware :

1.83.

l -z s'
F)tr.l2,

TOTAL lncr.as.
PRODUCE Jot cach

toos p€r acre &cssiag

12.10
t1.02
t2.61
12.35
12.36

PERCENT-
AGE I\IARE

8s.0
84.4
86.8
85.4
83.6

Artificials
cqt. per

il/.ssing

Mcan
0
4
8

12

+ 1.59

-0.22
-0.03

+ 2.1
- 1.4

- 1,8

St. errors +0.468 +0.662 +0.9r6 +1.30

There was a significaut increase in total Produce to the first dressing (4 cwt.
1ler acre) of mixed artificials, but no further increase to the higher dressings. The
first dressing also gave the highest percertage ware.

Conchtsions
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Potatoea. H. Daulton, Eoq.' Ingham, Ltncoln, 1937

Ltnd8€y County Couacll, Educadon Cornrnitte€

5 x 6 Latin square (Incomplete, I columa aot beiog reaarded). Plols : I/80 acre.

TBaarrdENts: lnEeasiDg levels of a Eixed fertiliser coosistilg of 6 Parls sulphete oI ammorda'
6 parts superphoq)hate (18%PtO5), 6 Parts sulPhate of Potasb aBd I Part steemed bone
flour as shown below.

B^s L MaNUiINc : Nil.
SotL: Cli{f limestotre. Variety: King &l*ard VII. Manur6aPPlied: APril l, Potatoes Platrted:

Apri! 4. Lifted : Oct. 8. Previous crop : Ms.
SpEcrAL Nora : Potatoes passed over ll iDch riddle to determbe percetrtage wate.

STANDAID ERRois pER pt-ot : Total Produce : 0.624 tons Per acle or 6.61%. Porceflta8e ware
1.60.

Artificials
c*t. per acre

Mcaa
0
1
I

t2
l6

TOTAI
PRODUCE

tons per acre &essitrg

+0.82
+ 1.71
+0.7 4

- 0.30

ibessing

9.45
7.6t
8.33

r0.07
I0.8t
10.61

- 1.1
+ 1./
+0.7
+ 1.5

+0.312 +0.111
Comlsvioas

PERCENTAGE
w'ARE

82.5
8r.0
80.6
82.3
E3.0
84.5

PERCEN.
TAGE
'ffARE

E1.7
82.6
82.9
85.1
84.7
88.2

+0.752 +1.06St. Errors

Mixed artilicials ptoduced a sigoilicatrt itrcrease io total produce The ellectiveness oI the
artificials, however, ilecreased siSlriticatrtly with the hiSber dressings, there being no fu-rther
irctease in yield after the drBring oI 12 cwt. per acre. Mixed artificials ako Prcduced a signiJicant
increase itr percetrtage ware,

Potatoes. Messro. Herring Bro8., Welton, Lincoln, 1937

Lhdsey County Council, Educatlon Committee

5 x 5 IitiD square. Plots : l/80 acre.

TRlarMENTs: Iacteasitrg levels ol e noired fertiliser cotrsistitrS oi 0 parls sulPhate o-f-ammooia,
6 parts 1894 suPerpLoq>hate, 5 Pa.rls sulPhate oI pohsh aDd I Part of st zmed bone flour
as shown b€low.

BasAL M^NuirNG : Nil.
SorL: Lirnestone loae. \-aiiety: King Edward vII. M4trures apPlied: APril 8. Potatoes

plarted : April 8. Lilted : Oct. 15. Previous ctoP : Hs.
SaANDARD ERRoRs pER p!,or: Total Produce: 0.476 toBs Per acre or 7.75%. Percentage wate:

2.O4.

,\rtificials
TOTAL

PRODUCI]
tons per acte drcssing aI/ass;rLg

Madn
0
4
8

l2
l6

+0.3
+2-2
- 0.1
+3-5

St. ErroB +o.2t2 +0.300 +0.910 +1.29

C ottclusions

Mixed artilicials produced significaot increascs io both total produce alrd Percetrtate ware.
The successive iEcre;ses in totaiprcduce decreased steadily as the level of manuring increa-sed'

6.13
3.806.16 + 1-35
6-38 + 1-21
7.29 +0.938.04 +0.15
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Sugar Beet. W. L. ffilson, Esq., Market Rasen, Llndeey County Couacll,
1937

Brigg Beet Sug,ar Factot?
3 randomised blocks of 8 plots each, the plots bebg sPlit for sulPhate of ammooia at the rate of

3 cwt. per acre (April 16). Sub-pfot9: l/100 acre.
TREATuENTS: No miserals, 6 cs+. l4yo superphospbate ard 3 cwt. 30% pob-sh salt ploughed

iD (Feb. 4), broadcast after ploughitrt (March 22), brcadcast i! spriDg (April l0). No dutrg,
10 totrs dung per acte (Feb. 3).

BAsaL MaNURTNG : Nil.
SorL: SaDdy loam. Variety: Kleilvralrleb€n E. Seed sown: April 26. LiIt€d: Oct. 18.

Previous crop : Wheat.
STaNDARD ERRoRs: Total sutar: per \ahole plot: 2.58 crvt. Per acre or 6.64% ; Per suEplot:

6.2I cwt. per acrc or 13.4%. Tops: per whole Plot: 0.385 toDs per acre or 6.A2yo i pt
sub-plot: 0.715 toDs p€r acre o! 10.4olo. Mean dirt tare: 0.002.

No Dutrg
Duog

Itinerrls I

Pl.t Broadcast I*.r: ll "1-. .or,l
TOTAL SUGAR: cw

(+r.4e1, +2.1:
32.81 4l_2! 1t.9r 12.4r I

95.8r g7.zr 39.6r g9_4r 
I

Meat Ist-

l. per acie
|*)
39.6.
38.1. - 1.5.

Mincrals L

Pl.t Broadcast l.IoDe ia March April I

ROOTS (washed) : ton

S.04 t1.28 ll-40 ll-40 r

9.9? 10.55 10.76 rO.04l

Maon In-
cfa09,

r Pcf acrc

10.f8
10.1E -0.30

No sulph. aEE.
Sulph. amE.

29.4 34.6 36.6 34.6
tg.l u.2 44.9 47.2

33.8'
13.85 +10.o

8.20 9.74 9.86 S.44
10.81 12.09 12.30 12.80

9.31
1.95 + 2.61

Meat t 39.1' 10.8t 10.9.
+ 5,1. +6.5r +6.6.

3 8.8 9.50 10.92 11.08 11.02
+ 1.12 + 1.5E + 1.52

0.63

St. eEors (') +r.05, e) +r.49, (') +0.746, (!) +r.00,p)+l.60.

TOPS: tons per zcre (+0.2221,
+0.292')

lio dung .. 6.531 7.081 7.201 1.o2r, 6.96r
DunS .. 

16.701 
6.741 6.721 6.88r .6.76' -0.20.

SUGAR PERCENTAGE

8.ll 18.22 18.39 r8.681r8.3'
7.92 17.83 18.42 18.11118.15 - 0.1f

No sulph. amm.
Sulph. amD.

.e0 6.10 6.06 8.04 15.895

.88 ?.?I 7.86 7.45 17.8* +1.gtr
t?.06 17.79 18.58 18.30
18.06 18.26 18.24 18.?2

16.16
18.32 + 0.16

Mcan ,, 6.91' 6.9e 6.95.6.E6
+0.29,+0.34'+0.33.

18.02 1t.02 18.11 1E.51
0.00 +0.39 +0.4s

E.24

St. errors (') +0.167, e) +0.222, f) +0.lll,
(5) +0.140, e) +0.206.

t Pl.: Plough€d.
. F6 coDpa.isoEs iDvolving the difiet€lce oI sulph.te of amEoaia atrd Do iulpLate oI atltootria.

o

PLANT NUMBER : thousatrds I)et acre

MiDerals
Pl.t Brcadcast
io March April

20.7 21.1 21.6 22.2
+0.7 +0.9 + 1.5

20.2 22.9 23.2 23.4
21.2 20.O lS.8 2l.O

t9.8 20.7 21.2 21.4
2t,a 22.2 2l_9 23.0

No sulph. amm.
Sulpb. amm.

22.1
20.5 - 1.9

20.8
22.2 + 1.1
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No dung Dung No dung Dunt

No sulph. arDB.
Sulph. amm.

TOTAL SUGAR i c*t.
per acre (tt.60*)
34.0 33.6
45.t 42.6

lL'S : tons per acte
(+0.206*)

5.80 5.978.t0 7.55

ROOTS (vashed):
tols pei acre

s.28 9.34
t2.2A 11.62

SUGAR PERCENTAGE

18.00
18.30

18.31
18.34

PLANT NUMBER: thousanats per acre

No dutrg Du[g
No sulph. aao. . . iSulph.amm. .. I

)1.7 19.8
2l.l

,_ .y-".,1: g-l*."" """*.-"*="f*ffi-jl;r acre i! total susar a,rd 0.i totrs per acreio tops, the iDctease beias sieD;ificanf ia sugar.-but not quite sigDijicait'in 6ps. Therc were nosigDificatrt differenc€s beirreeio tne eft
reiponsetominerarsi,",8.;'**;"idi;Tf ,?;ffiiT,1ffr*,i1lt#sst;T,Tlfi H_lI:, DuDg i'creased t.e reld of totai sugar-in-tfi. .u*"""-.i -i"iiir]Lii"if, p.o.o* 

"r ^io"."r"dutrs produc.d a simificant decru^se;f :.s "*t. p"i ."r".-ii!?rii-ri ir'ar"g oo iopT*Esimilar in direction, but verv small.

-- Sulpbate of aEmouia ga;e sigailicatrt increa^ses of l0o c$.t. [,er acre in sutar aDd 1.9 to EsFracre rn tops.

Sugar Beet. G. A. Kilmlster, Esq., lvragby, Lindsey County C,ouncu, 1937
Bardney Beet Sugar Factory

3 ratrdomised blocks oI 8 plots each, tbe plots beiag spl.it fm sulphate of arnmoDla at the ratc o(3 cwt. per acre (Mat 4). Sub_ploLi: O.OIOO-Z alre.
TRTATUENTS : No mitrerels. S cwt. llyo superphospbate aDd 3 cwt. JO% potash salt, plough€din (Aprir l), broadcast after *in6;.pto'usliios iAp;, s),;#;; $6;ns (May 4). Noduag, l0 tons dung per acre (JaD. l'g aut 14").' '
Basal MINURING : Nil.
SorL: Heaw loam. Varietv: Kteinwatrzlebea E. Seed sowtr: }lay 8. Lifted: Nov. g.

Previous crop : Wheat. '
STANDAID ERRoRs: Total sugar: Der \rbole ptot: 9-Zl cwt. per &re or 5.60% ; p€y suEplot:4.58 cwt. per acrc or s.+6or^. toos-: per^ *tae prot, -0.5i;;;;.;;." 

ot b.73yo., persub-plot : I I0 tons per acre or t6.g%l Mean dif,-iar" , 
-o"s,ii* *' *
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!fitrerals

Pl,t Broadcast
itr April May

TOTAL SUGAR: c\*t. per acrc (+1.561,
No duns .. I 43.61 49.81 5O.5r 45.3r
Duns " .. J rs.s, s0.6, 48.81 52.81

No sulph. amm.
Sulph. amm.

MiIrerals
Pt.t Broadcast
io. April May

ROOTS (washed) : toos
19.10 13.69 t4.01 12.54 3.08
12.84 14.27 13.48 14.68 3.82 +0.7 4

In-

+r.87.)
47.3.
19.5r +2.2'

12.81
11.09 + 1.2t

Meon 6. 50.3. 19.6' 19.0'
+s.lt + 5.0. + 1.4.

3.15

18.12 t 7.78
of ammooia aud no

TOPS : tons per acre (+ 0.216r, -E0.449*)
I 5.431 6.261 6.621 6.401 6.18' 8.03

1.70

No sulph. 8.00
f .9s -0.05Sulph. amm.

Mean

St. ero.s (')+0.153, e)+0.216, O+0.108,
f) 10.124, r)+0.3r?.

t PL -PloEahed.i non co-i;"oos involvitrt the dillerelrce oI sulph.te of ammoda atrd Do 3ulPhate oI
atnaoD[I.

PLANT NUMBER : thoasards Per acle
Miaerals

Pl.t Broadcast
itr Aprif May

23.E
21.0 +0.2

21.1 +0.t
23.8 23.8 24.4

+ 0.2 +0.2 + 0.8

No duot Dung No duog Dung

ROOTS (washed) :

toDs per acre
t2.11 13.48
14.03 14.16

St. erors (t)+1.10, C)+1.56, f)+0.780,
(6) +0. 935, e)+ 1.32.

No sulph. amm.
Sulph. amrE.

No sulph. amm. . .
Sulph. amm.

sulphate of ammonia.

SUG.\R PERCI]NTAGE
t8.18 17.98 1A.06 18.06

6.221 6.001 6.861 7.66t t6.91. +0.7A, 17.80 r8.07 t7 .sa | 17 .89 - 0.17

17.97

No duog
Dutrg

23.6

I ToPS: toos per acle (+0.3171)
No suloh. aoo ... I 6.18 0.31
sdDh.'alDo. .. I 7.18 7.51'* For comparisoas iDvohring the dirfereEce oI sult

SUGAR PERCE\TACE
18.00 t7.9c

PLANT NI-IMBER: thousands Pe! acre
I No dung Durg

No sulDh. amm. I 23.8
Sulpb.'amm. . - 23.8

Cottclusiotts
Mioerals increased the yield o{ total sugar by 5.0 cwt Per acre ard-ol tops by 1.9 ton! Fer

acre, both increases being siSnilicant. The dilfere[ces Prodoced by different ways oI apPlyiEg
the mioerals were Dot signifcatrt.

S Dhate o( 
"mmon-ia 

qare sigDificatrt itrcreas€s in total sugar and toPs. Dutrg gave a
sistrilica'nt increase in tops, -but inc-reased the yleld of suSar oaly itr the absence of sulpbate oI
a;rmoda, the interactioti betweetr sulPhate o( ammoEia atrd dung b€rng almost siSnificant.

J3.6

11.69 t3.62 t3,09 19.83
13.25 14.3{ t4.40 14.38

42-l 49.0 46.8 46.5
47.0 51.8 52.4 51.6

12.47 13.98 13.71 13.6
+ 1.51+ 1.27 + 1.1

f.J56 + 1.61.
00 t8.02 17.85 18.12

7.73 L7.gB t8.20 17.92
5.12 5.91 5.92 6.00
6.52 7.26 7.55 8.06

7.86 17.99 18.02 1

+0.13+0.16+0.1
82' 6.5,8. 6.74' 7.03'

+ 0.76'+0.92.+ 1.21'

25.1 23.8 23.A 24.5
23.8 23-8 23.8 24.1

23.2 23.7
24.0 23.9

23.5 23.9
23.6 24.8

TOTAL SUGAR :
cwt. per acre (;f1.32t)
49.7 48.5
50.9 50.4

No dung
Dung

I*
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Sugar Beet. C. Couplaad, Eeq,, East Klr&by, Llndsey County Counc , 1937
Bardtrey Beet Sugar Factory

A. McYlcar, Esq., County Organiser
3 randomised blocks oI 8 plots each, the plots beiDt split tor sulphate oI amrhoDia at the late oI_ 3 cwt. per acre (Aprit 29). Sub-ptot!: 0.0t0O) jcre.
TREATMENTS: No mtuerals, 5 c\It. 14 9; superpbosphate atrd 3 c*.t. 30% poh-sb satt, ploughedin (Jan lt). broadcast after wintei pr6ugfing'tJ;. zot, u-.ailj lr'+;"e iA:p;i"rdiPloughed 7 or ll ioches de€D.
BasaL M^NURING: NiI-
SorL: SaEdy loam. Variety: Kleir*?azleben E. Seed sown: May 5. Ijfted : Nov. 16 and l?.Previous ctop : Tares. 

_

STANDAED ERRoRS: Total sugar: Der wbole ptot:.9.0O cllt. per acre or 6.61% ; per sub_.ptot:3.27 c*t. per ecrc ot 7.210/^. ioos-:. pei -whore ptot: 0.;ta i;;; i.^i biz.SsZ i p"isub-plot: 0.920 totrs per acre or 12.2"/. Meatr dirt tar€, 0.106.-.'- --

Minerals
Pl.t Broadcast
iD Jan. April

Minerals
Pl.t Broadca"st
itr Jatr. Aprit

In-

11.52
13.78 +2.26

: tons per acre

12.34
2.96 + 0.62

No sulph. amm.
Sulph. amm.

ll.7{
12.91

I0.78 12.40 t1.68 1t.24
I l.l? 14.s0 t5.50 13.4.r

+2.63 + 2.57 +1.
St. c,rrors (r) +l:22, (t) +r.?s, (.) +0.s6s, ib) +0.60?,(') +0.944.

TOPS: tons per acre
(a0 322r, 19.376*1

.23r 7.331 7.53' 1.tlr 730.:#i:#; ;:;;; i.|[i )i..trIiw.st,
No sulph. amm.
Sulph. amm-

6.60 5.60 6.02 6.10.
8.98 9.38 8.80 is.|t, +2-gt 7.48 17.80 t7.82 17 .92lt 17 .7 6 _ 0.2 8

7.62 17.88 l8.r' 18.55 J8.04

MeaE 7.542 7.792 7.492 7.41'
+ 0-25r -0.05. - 0.1

11.02 13.65 13.59 12.3

SUGAR PERCENTAGE

t?.82 t7.85 l?.96 18.18117.95
17.28 t7.81 17.56 t9.2a117.81_ 0.1r

17.55 17.84 17.96 18.2
+0.29 + 0.11 +0.

St. errors (') +0.228, e) +0.322, f) +O.16l,f) +o.188, (.) +0.266.

PLANT NUMBER : thousaDds per acle

I luineDrs ,pl.t Broadcast Mean tn-\oDe iD Jan. Apnl cr .se

Shallos .. 30.0 80.8 J0.0 J0.3 30 .?peep -. .. 29.? Jo.O Jl.3 tO.1 A0.7 +0.t
,..o surph. amm. . zs.o 

-;;; to.6 10; ,r..,
Sutpb. amm. j0.8 30.8 AO.8 JO.6 

. 
J|-B -r0.s

.!,""" - ,ii-iif, ao: to.e ao.1tn.rease .. | +0.6 +0.6 +0.s
t Pl. : Ptoushed.
* For comparisons involving tre difleretrce of sulphate o{ ammonia atrd no sulphate of ammonia.

\

TOTAL SUGAR: c\it. Der acre
(+r.73r, +1.34*f

Br 47.81 48.21 42.8\ t11.1r
49.61 49.51 47.4\ 46.3. + 1.9.

19.0' +7.1.
38.7' 18.72 48.8' 1s.O'

+ 10.(, + 10.1' +
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Shallow Shallow Deep

ROOTS (washed) | tons
Per acre

11.26 11.80
13.44 11.t2

No sulph. amm.
Sulph. aem.

No sulph. amm.
Sulph. amm.

tons pe! acre SUGAR PERCENTAGE
( +0.266)

5.89
8.7 r

t8.14
t7 -77

17.94
t7.7{

6.32
9.30

Cond*siozs

_ Minerals gave an average increase ol 8.8-cwt.,of sugar per acre, but had little etrect on tops.
Thc respoase.in suq3r to mhelals was sigoificatrtly $eater- with ttre Jasuary applications thin
vith the April applicatioD, whitre ploughing in i.o JaDuary aad btoadcastnic ni- lanuarv ,.ave
almost .ideatical rcsults. The respoDse w-as also sigdficanuy grcater in preince-of sutplafe oI
atnmoda ttran iD its abs€nc€.

Deep ploughing incteased-tbe yield of sugar by 1.9 c*t. per acIe and tlat oI tops by O.d tons
Fr acxe, the latter respoDse beitrg signi{icaat bqt not the former.

Sulphate of ammonia produced ai average r€sl,oDse oI 7.4 crt. per acle in sugar and 2.9 toDs
Per acre itr tops.

Sugar Beet. J. Chappell, Eeq., Blyborough, Ltndsey County Council, 1937

Brigg Be€t Sugar f,'actory
3 randooised blocks of 8 plots each, the plots being split for sulphate oI ammolria at the rate of

3 cwt. per acre (April 27). Sub-plots: l/l00 acre.
TR!a:r_ENTs.: No EiEerals-, 6 cst. l47o superpho+tate and 3 cwt. 30% potash salt, plouthed itr

OaD.27), broadcast a{ter $'iater ploughiDg (Feb. l), broadca_st ia spriry (Apiif 27)-. ploaghed
7 or ll inches deep.

BASAL M NURING: NiI.
SoIL: Medium loa.m. Variety: Kleirwaozleben E. Seed sowa: April 30. LiIted I Nov. 16.

Previous crop : Wleat. '
STANDARD ERroBs : Total $gar: per whole plot : 3.58 cyrt. per acre or 6.87% ; pei sub-plot :

5.14:wJ. p-el-aJ|e or 10.4%. Tops: per whole ptot: 0.534 tons per aciri or'8.3?./o j per
sub-Plot : 0.608 totrs I)er acre or 9.53%. Meatr dirt tare : 0.105.

TOTAL SUGAR: s*t.
per acre ({0.944)
40.9 12.4
4?.8 60.2
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flinerals

t Pl. : ploughed
t For comparisolrs involvi[g the difference oI sulphate ol ammoda and tro sulphate oI ammonia

No sulph. amm.
Sulph. amm.

No sulph. amm. . .
(+0.r76.)

5.16 5.20

ROOTS (*a-shed) : tons
per acre

13.12 t3_o2
16.02 18.98

SUGAR PERCENTAGE

17.64 17.66
Sulph. am-m. . . I 7.1o 7.27 I tz.u iz.os. For comp;risons involvilg thi dillerence of sulphate oI airmonia iod ao sulphate of ammouia.

Ploughing

Sballow
Deep

PI.t Broadca-st
None in Feb. April

M.ai In-
Mioerals

Pl.t Brcadcast
Notre itr Feb- April

Mea* In-

TOT-{L SUGAR : c\\t. per acre

45.2r
50.21

(+2.O7r, +2.22x\
62.91 62.71 5O.2t | 51.2a
55.01 64.81 52.6t | 53.rr + 1.91

ROOTS (washed) : ton

14.12 t4.88 15.08 t4.to
14.28 15.52 15.38 14.83

s P€r acre

111.57
I ta.oo+o.ts

Nosul.
Sulph.

43.2 47.A 47.8 46.0
68.2 00.3 59.4 56-6

16.2'
58.16 + 11.9

12.34 13.36 13.64 12.94
16.06 17.04 t6.82 r6.08

13.07
16.50+ 3.13

Mcdn

St. ertors (r)

Shallow
Deep

19.7' 51.0' $.e 51.3'l 52.r
+1.F +3.9 + 1.6t I

+r.,16, (r) +2.07, (.) +t.04, e)+ l.ll,
(.) + r.57.

TOPS: toEs per acle
(+0.308r, +0.248r)

6.981 6.341 6.{01 6.3tr I 6.23.
6.0s, 6.601 6.201 6.08r I a.te,qo.

11-20 15.20 15.23 11.51
+ 1.00 + 1.03+ 0.31

SUGAR PERCEN]
I

17-15 t7.7A D!8 t7 S7l
17.50 17.70 t7.72 17.721

111.78
I

:AGE

17.58
17.68+ 0.10

No sul.
Solph.

4.82 6.28 5.10 5.2t
7.22 7.6A 7.12 7.U

5.1E
7-58.+ 2.10

17.49 17.78 17.54 17.7A
17.52 17.68 17.64 17.60

17.65
17.61-0.01

Mcu I a.oz, e.nz, 6.ii, 6.5J,Iwrczsc | + 0.1d + 0,5f + 0.51.
St. errors (,) +0.218, C) :-0.308, (.) +O.l

c) +0. r ?6.

6.3E ll t7.so tz.7a t|.ss 1t.Ill + o.za+ o.oc+ o.z
1, (!) +0.124,11

17.63

PLANT NUMBER: thousands per acre
Mitr€rals

Pl.t Broadcast
None it Feb. April

30.E 32.0 31.2 31.0
+ 1.2 +0.1 +0.2

3t.6 31.8 3r.l 30.8
30.r 32.3 3t.4 3t.t

30.2 31.2 31.0 30.9
31.4 32.9 Sl.4 31.0

TOTAL SUGAR: qf,t.
per aqe (+1.57r)
$,5 !16.0
56.2 60.t

PLANT NUMBER: thousands per acle

30.6
3i.8

31.2 - 0.1

No sulph. amm.
Sulph. amm.

Shallow
D*P

In-

30.t
31.f +0.9

No sulph. amm .

Sulph. aEm.
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SuEar Beet. A. G. Revlll, Eeq., Pyewtlrc' Blyton' 1937

BriEE Beet Sugar Factory

R. Hull, Esq., Midland Agricultural CoUege

6 rardomis€d blocks of 6 Plots each. Certain interactioDs Partially coDloutrded with block
dilfeteDces. Plots : l/66 acre.

TRaATTGn(ts : 3x2t tectorial design.---N";;, iO, eO tU. U"o* p"i acre aPPli€d before seeding or later ir the seasoa' without
artiticials or with artificials.
f]1"-"E iil" *"s"t"a of 3 cwt. dtrate ot soda, 4 cwt' supe4)hosphate a[d 2 cl*t' mor:iat!

ol Potash Pe! acre.

BAs L MaNURTNG: Nil.
Sorr.: Bl,ack satrd. Varietv: I(leiawan eben E' lf,aButs aPplied: APril 8' S€ed sol,lr:
----iptit ZS. Lifted: Nov.'8 aad 9. Previous croP: Wheat'

sDEcI^LNoTE:TbeiltetrtioEwastoaPplytbelatedressing.ofboraxwhenHeartRotapPear€d
but as troae developed, the late dresshg was not aPplled'

sfAirDARDERRoRsPEnPlor:Totalsugar:2.3ocwt.peracreol1.12yo.Tops|1.05tonspel
acre or 12.49;. Meatr dirt tare: 0.023.

PLA}iA
NU}IBERTOTAL SUGAR

.*,. I ,-.
ROOTS TOPS

lE.7
42-Ir
55.4r + 13.31

13.68
tt.77
15.60 +3.83

8.16
5.95.

1t-01.

17.E3
17.89
L7.77 -0-12

31.8
31.6
3I.9 +0.3

,0lb.Bon
40 lb. Boi

48.3r
+0.a.
+1.6.

13.60
13.71
13.03

+0.1t
+0.r9

8.4,rr
8.37.
8.?8.

11.76
17.80
18.10 +0.30

3r.E
3r.5
31.4

_ 0.3
+ 0.J

215

Cottd*siots

Miftrats Droducad aa aveiage iDcr€as€ oI 3 3 cwt. Per a're ir total suger atrd 0 6 toas Per acre

,- *1**"1H filEEi;;;a;t".-d,..r,ooi *liti that itr to/Ps was-almost siglilicanl The
-,";f,; ;-*;t;--t",;;i"-; tb6t with the earlv applicadou tben with tbe APdt ap'Plica-

tioa, but Dot si8[iticanflY so.-'--iL 
iocr"."& i" t"taf $gar aod toPs to aleeP plou8hing over shallow ploughing weie trot

sistrificatrt."'"TJiii"L or 
"to-ooia 

ircrcased total sugar by ll 9 cwt' Per acre aad toPs by 2'4 toos Pe! acre'

i3iB:ffi ll35 lil:!: lii:6i li;:ii l;:;i; l+;:;t"li6:i6 r+':ia I31'8 t+0'l
J"",- "-.^, c)*0.64r, {r)+o.r6e, (')io-eie, (')to.r.?, e)10.,r', (')a0.4'e {')+0-?60, (')+1'06' (')+r'$'
aa)+o,.3rg 0t) to.a?s, Cr)+0.607.

Ll'aditrs aI Bda' unt A't;lii4k

TOTAL SUGAL : cwt Per a't'

I 
"*""1"i 

('or'oP"'i"ll

s"* i ,l*it*l*'
rnrlti'r' I 543 616 I 5i6

Cotwlusions

Artilicials Droduced large responses in sugar per acre aud tops' The resPonse to

th"'e;ili. ,t;""i";-;i b.;" wL almost sl[nificant in sugar per acre' but borax

had little effect oD toPS...--N"iir,". 
.iiui.lals^nor borax appeared to influence plart numbers'
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Sugar Beet. C. Bee, Esq., Digby Fen, 1937
R. Hull, Esq., Mtdland Agrtcuttural Co[ege

and Bardney Beet Sugar Factory
4 randomised blocks of 6 plots each. plots 

U6S acre.
TRBTMENTS : 3 x 2 Iactorial design.

MangaDese sulphate : None, 50 lb., l5O lb. per acre.
Nitrate of soda : None, 2 c\lt. per acre.

BASAL M^-\uRrtic: 4{ cwt. art icEls,
ot potash. consistitrg of 5 parts superPhosPhate atrd 2 parts muriate

SorL: Black Fen. \'arietv: l^hnsnn(.^ftaDures apptred: April 7. Seed sown: .{pnt 97.Lifted : Oct. 8-ll. pr;!.io;s crop: Barley.
Sra\DARD llRRoRs pER pl-or: Total stacreorg.6l%. Lrga!: 254c1nt per acre or 7.71o/o. ToPs: 0.871 tons per

Nitrate of
soda

Ilanganese sulphate
None 501b. l5O tt)

Manganese sulDhate
Nont 50 tb. iso lb.

cirt, pei acre totrs per acre
None
2 clr.t.

Noae
2 c*+.

Standard

ROOTS

7.44
8.s.1 9.08
8.99 9.60

8.45
8.68 +0.23

28.4
28.3

(+t
3L4 35.9
35.4 37.1

8.s/. 9.20. 9.12.
+0.6e + 0.2e.

Nihate of
soda

31.91
33.6r +1.'.is

7.5 8
+ 1.18

SUG-{R
I8.30 18,40
t9.05 19.70

8.7 6 8.5 6
+0.58

PERCI]\TAGE
19,78 I8.E3
19.321 19.36 +0.53

+0.37 + 0.50
0) +0-733, (,) +0.898- r'tg) +0.356, (") +0.486. " +1.04, C) +t.22 (5) +0.252, (.) +0.808,

"T#*"fi"",n*;.* .! 
**, ,,-"^*

PIANT N8u.vBER;o..??dj eer ."-
26.4 28.2 28.2 | 21.7 _ 1.5

9.06

2E.6 28.1 28.E
-0.5 +o.l

18.6E 19.05 1s.551 1s.10

28.5

C onclusiotts

r.,Y.'lffi il'ft'j:H1:1X'.i$$'"rnt increase in totar surar or 5.0 cwt. per acre to the
w,as sie.i6ca;dy ress ; il; ;fi ; r;;i;msf+ 1H':",ry*:"*,,,*:1, fi:iEilH ::rBlii:arso-produced a significaEt. iuc-rease in tops,_but tia rittr"-"ir""i'on-.pi..'nJ.or*o*.
- rne averase respoDses itr total suaar ind tops to ;i;;; ;i;;";.;:;.ot srsnitcaat, thereDeug uo r€spous€ rn the absence of mioganese s,itphate.

\ \

28.1' 33.1. s6.5'
* 5.01 .1-3.1t

TOPS: toos per acre (+0.4g;l
E.s7 8.9J 9.J2 | .{:trss.sz 9.46 e.sz I i.1a'a6.2a"
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Sugar Beet. G. R. Taylor, Esq., Brough, 1937

Newark Beet Sugar Factory
4 x 4 Latin squarc. Plots : 0.02043 acr€.

TREATMENTS I Increasing levels of a mixed Iertiliser contairling 5.19'0 phosPhoric acid, 6.6%
nitrogen and 10.0:/0 potash as sho$n belo\\.

B.ASAL MANURTNG : Nil.
SorL: Sandy gravel. Variety: Kleinlvanzleben E. Manures applied: April, 26. Seed sown:

\Iay 1. Lilted: November 8. Previous crop: \Vheat.

STAND-{RD ERRoRs pER pLor: Total sugar: 2.97 c$t. per acre or 4.76%. Tops: 0.933 tons per
acre or 1I.0 96- llean dirt tare: 0.118.

Artilicials
Tons Inoeaset' I

TOPS

8-46
5.53
7.51 + 1.98
a.ss + 1.44

11.47 + 2.92

TOPS

SUGAR PER,
CENT.A.GE

18.96
19.00
t9.15 + 0.15
18.98 - 0.77
ta.70 -0.28

PL.A.NT
NUMBER

36.9
37 .0 + 0.1
37.8 +r.8
38.3 +0-5

TOT.A.L
SUGAR

I ROOTS
| 1"'""r.a1

Cst. I Tons .I

Mean
0
4
8

t2

St. errors

St. errors

Artificials
cr,!t. per acle

TOTAL
SUGAR

ROOTS
(washed)

SUG.{R PER-
CENT,{GE

I

PLANT
NUNTBER

'lhons. Incredse

31.3
31.8
31.7 -0.130.6 - 7.7
3r.0 + 0.4

+r.48 +9. +0.466 r0.6'sl
Co*clusions

The yields \ere hrgh. There lvas a significatrt increase to mixed artilicials in both total sugar
and top;. The fallins;fi rn res?onse at the highest level of application lfith sugar \\-as not sigrifi-
cant, and there '$as no sign o{ a falling olf itr response 1trith tops.

Sugar Beet. W. Arden, Esq., Newton on Trent, 1937

Newark Beet Sugar F actory

4X 4 Latin square. Plots : 0.02066 acre.

TREA:|MEN:|S: Increasing levels oI a mir(ed fertiliser cotrtaining 5.1% phosphoric acid,6.6%
nitrogen and 10.0% potash as sho*'n below.

BASAL MiNURTNG : 12 loads farmyard manure per acre.

SorL: Sand. \hdety: Klein\i'atrzleben E. Ianures applied: -{pril 27. Seed sowtr: April 29.
Lilted: Oct. 27. Previous croP: Carrots.

STA-_DARD ERRoRs PER PLor: Total sugar: 4.ll c\rt. per acrc or 5.60%. Tops: 2.45 tons per
acre or I7.3%. trIean dirt tare: 0.122.

Mear
0
4
8

12

Cwt. I Tons 7 Tons 7

t:2.O6 !2.91 t1.22 +1.7 3

Cowlusiotts
The vields were high. There wa^s a significant respoase to mixed artjlicials iD bot} total sugar

and topi. T'tre appareDt {alling orl iD respotrs€ with the hisber dressitrSs was Dot sisDificant in
either case.

16.1'.|
13.40
t5.26 + 1.86
ta.21 + 2.98
18.99 +r.75

7r.1 i te.9z i !! !!66.5 | 11.2s ilI-66
74.4. +7.9 | 15.36 L2.tt | 13.48 | 1.80
72.4 -2.0 tA.77 0.59 I 15.09 | L6.'
80.r +7.7 | 20.50 L2.13 I 16.39 - r.Jo

19.25
19.30
19.20 -0.10ts.32 + 0.12
19.1A - 0.14

+ 7.4
+ 10.8
+ r.8
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Sugar Beet. W. Bourne, Esq., North Muskham, l93Z
Newark Beet Sugar Factory

4 X 4 htin square. Plots : 0.0j1066 acre,
Tnretuexrs: lncreasing levets ol a mixed feniliser containing 5.lo,o phosphoric acid. 6.6%

Drtrogen and 10.0% potash as sbo$.n below.
BASAL MANURTNG i l0 loads o{ Iarmyard manure pe, acre.
SorL_: Satrdy loam._ \'a-rietv: Dippe. fta.nures apptieat: April26. Seed sown: May 17. Li{ted :Nov. 16. Prelious crop : Pias.
STANDARD ERRoRs pER pl-or: Total su-Ba-r: 2.48 c1rt. per acre or 4.g59/o. Tops: 0.7g3 totrs per

acre or 10.0%. ]tean dirt lar.: 0.t26.

Artificials
q*.t. per acre

TOTAL
SUGAR

C**.. Inc/

ROOTS
(v-ashed)

Tons I cn

TOPS

Tons frt
SUGAR PER.

CENTAGE
PLANT

NUMBER
Tho,rs. I crease

Mean
0
4
I

t2

50.0
42.3
51.5 + 9.2
50.4 - 1.1
55.7 + 5.3

13.38
11.30
\3.64 + 2.34
13.50 -0.14i5.09 + 1.59

7.79
5.91
7.44 + 1.93
7.65 - 0.19
9.77 + 2.12

18.67
18.70
18.87 +0.17
18.65 -0.2214.$ -0.20

11.4
44.1
45.O + 0.6
44.1 0.9
43.9 -0.2

St. errors +1.24 + 1.7 5 +0.392 !0.55

Corclwsions

.Significant response to ml,.ed artifrcrals in both total sugar and tops, .*ith some itrdication oIa decrease in thp rcsponsiveness dt the bigher l.vels of app"ti.ation. '

Sugar Beet. Messrs, Moore Brothers, Crowle, 1937
Brigg Beet Sugar Factory

4 randomised.blocls oI 8 prots each. certain interactions partially confounded w.ith block differ-ences. Plots : U44 acre.
TRTATME^*TS: 4 . 9r ractorjat desiqr.

Mjxed rrtili( ials : None. 4 cr{-.. 8 c\\ r.. I :.: .$1.. pcr a!rc.
Nitra te-of_soda : .\ooe. I c$t. per acre applred a^i top dressinil on IuDe:.:9.rrme or ruuog: Larly (Nov. 5 aDd 6). Lte (Dec. lZ).
The ml\ed artiJicials coDsisted of l! parLs sulphare ol ammonia, g parts Ditrate oI soda,6l parts supe4)hosphate, 4 partimuriate of potasl and I piii sieim.a Uon" nor..

BAsaL MANURING: \i1.
SoIL: Dark sand. tr'arietv: Iflein*anzlebe[ E, Manures applied: May 4. Seeal sowa: May 20.Previous crop : Oatsi
SaANDARD ERRoRs pER pl-oa: Total $rgar: 3.4d crt. per acre ot g.60%. Tops; O.gS2 tons peracre or 7.51yo.

Mean dirt tare : first litting: 0.124, second li{ting : 0.210.
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Nitrate o{
soda

Early I-ate

40.9' 39.2r 10.0

Statrdard erroE e) +1.22, (r) +0.863

SUGAR PERCENTAGE
16.a2 t5.71 t 16.2E
16.?4 15.64 116.19 -0

TOTAL SUGAR: c\I't.
40.81 38.51 r39.6r
41.01 40.0r | 10.f +0.9r 12.24 r2.7A | 12.51 +0.3

219

Mean In- ltEarly hte
creasc ll

12.19 12.52
+0.33

30.0
30.8

30.4 28.0

- 2.4

Eady I-ate M.on In-

TOPS: toDs
13-26r tt.t7t I 12.22'
13.76t 12.t5t | 12.96t + 0-7/n

Mca* Itt-

Mea* . . 16.7 8 15.69

- 1.09

artilicials : cwt. Mixed artilicials : cwt. per acre

No oitIate of soda . .
Nitrate oI soda . .

Mixed artilicials : cwt. Per acre
04a12

TOTAL SUGAR: c1rt. Per acre
( + 1.72)

x1.6 40.7 12.O 41.6
35.0 41.5 43.3 42.O

ROOTS (washed) : toDs Pet acle

10.68 r2.4A 13.04 12.U
10.98 12.82 13.30 12.92

0 t s t2

Early
I-ate

4L.2 42.0
41.0 43.3

45.2
38.5

35.3
3{.2

10.76 12.t3 12.40 13.36
t0.89 13.12 13.85 l2.lg

Maan
Inclcav
Staodad errors

sr.$ g-1r 12.6\ 11.8r
+6.3. +1.F _0.P

(1) +r.22, r) +r.72.

10.83 12.62 13.17 12.f6
+ 1.79 +0.55 -0.39

No oitrate oI soda . .
Nitrate of soda

TOPS: tons per acre (t0.476)
9.64 10.78 14.12 11.32

t0.08 12.38 13.78 15.58

SUGAR PERCENTAGE
16.20 16.41 10.08 16.44
15.94 16.20 16.34 18.27

lo.o7 12.46 14.70 16.81
0.65 10.70 13.20 13.10

t6.12 17.01 16.78 16.00
15.72 15.60 15.64 15.81

Increase
Statrdard effors

9.E61 11.s8r 13.951 11.95r
+I-fv +2.37', + 1.oo'

(t) +0.337,0) +0.476

16-07 16.30 16.21 16.36
+0.23 - 0.09 + 0.15

No nitnte oI soda . .
Nitrate oI soda

PLANT NUMBER: thous. Per
acre

2g-2 28.0 32.0
2S.8 29.3 2A.0

30.4 30.5 30.0 30.8
27.0 28.4 27.4 29.2

28.f 29.5 28.7 30.0
+0.8 -0.E + 1-3

Coaclusiols

Mixed artilicials produced sigailicatrt i_ucreases ilr both total sugar 3trd toPs' The resPonso

*rffffi :Ti:'+'ix,"i;,*;**tr!J:t1"my"ug:.#r'".%-E;:'f #'9,::g'*
-*ii"";"1;;;'; -i*a i tiri.i.t" **i* *-i*r,.t geatef, with earlv liftiEg (Nov 5 aDd 0)

tr"i ?rti"'ultl"i'rtiig 1oii.Tif, tle aiii"i i""" 
-*i'e 

Eeri-oitelv sisaificiatrt iD the toPs' though

rlot sisoifca[t in sugar.*'ii"Jffi;';G"-*:;was 
decreased by r.? cwt. Per al:re aDd that of toPs by l8 tors Per acre

at the la'td liftinc.-tbe deqease being siSnilicaot itr toPs but trot rn sugar'

ihe response Io nitrate oI soda was siSrificant in tolx but trot ttr sugar'

12.59

+0.23E.

Meat - -

foae
I crit.

I NT MBER : thous.
2A.7 t 29.4
zz-r I zs.t -o.a

Early
Late

Meart
Iflcrcase
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Sugar Beet. W. R. Smith, Esq., Holton-le-Moor. 1937
BrlgE Beet Sugar Factory

4X4Irtin square. plots: l/40 acte.
Tnt|^IuBlris : Silgled to exactly ll ioches (A_), selectioo of strongest ptaDt withia B inches ofexact distancc {ll iDches) tbt *tectron oI w€kest pletrt withiu 3 inch6 oI cxact distatrce_ (ll inches) (C),siDgtedto ti i;chesseveodaystat;; iD).-'-* - **"
Bas-al M^NURTNG: E cr[t. compouDd lertilis€r aad l0loads oI duns*"i*Yl'*11!6?* 

n:'"d;ffi'f"1trt: ffif* : Ntav 2a1 shsred: June 12 a'd ro.
SIaNDARD BRRoRs plR pt,or: Total sua$eot 6.070/o. MeaD dirt tate: ogar: 

l40cwt per acre ot 3'28% ToPs: 0'789 totrs Pet

Meon

B
C
D

TOTAL
SUGAR

Cv,rt. Increase

ROOTS
(r'ashed)

TOPS

ToDs Increase

SUGAR
PERCENTAGI

PLANT
NUMBER

'lho,us. Inuease
43.0
44.0
14.3 + 0.341.8 - 2.242.1 - 1.9

12.17
12.39
r2.5t + 0.14tt.g2 - 0.47
1t.84 -0.55

15.5 5
15.37
15.50 + 0.13
\5.9O + 0_53
15.42 + 0.05

17.69
17.74
t7.89 - 0.05
t7.54 -0.20r7.7A +0.04

2f .6
28.8
28.8 +0.227,2 - 1.4
2A.7 - 1-9

st. +0.700 +0.990 to.394 !0.557

The elfects of the dirfereat methods 
conclusiotts

*lts:*"a:r""ti'sfli,:^"1*at:';'*T*:'friiT+i-{i'i""r1"Ti3i'.:3slt?fi ri:
Sugar B€et._ J. W. Auckland, Esq., Ttornton, l93ZBardney Beet Sugar Factory

4X4 Latio squarc. plots: U8O acre.
TREAI}IEI{r.:: Singled to exacuy lt incles (A), setectioo oI strongest plant mthitr 3 inches of
_ iff"1"ffi;6,1',1,'r'*11!1';:l*g"""'j'miit{',iittHi'i*;'iYf,#. or "*".t ai.t.n".
sasal MANURING: l0 c\rt. comDoun.t lertiliser per ".r., irl- fO loads of dung.SorL: SaDd. Variety: Diooe d. Se

^ Jtov. 4. Previous crop : Barley. 
d sowr: May l0' sirSled : June 8 aad 15. Li{ted :

sTANDARD aRRoRs pER pl.or: Total s,
acre ot lQ-lo/o. Mean dirt tare : 

-gar :. 2 21 cwl per ac'e or 1'oo yo' ToPs : l 04 tons per

A
B
c
D

St. errors'+l.lO + t.66 !0.520 ! 0 7

TOTAL
SUGAR

Cwt. lncl.as.

ROOTS
(washed)

TOPS

'lons Inercase

SUGAR
PEPCENTAGE

PLANT
NUMBER

'Ilt.o.os. Incrtase

26.5
27.4 +0.529.1 +2-2

--. 
The.dirfereDces itr yield of total -rjffijl^"* the.differcnt methods or siaglins wereH'H"*Hy.Til.*:,m*if.g"x**tTr"#,#r**iii'Titn";-Gi"p:i""ii

5 5,2
66.6
67.3 +0.t63.9 -2.732.9 - 3.7

14.99 I s.at15.25 9.3515.60 +o.es I s.es a6_62
l1 q! - 0.70 | to.oz + 0.6214.85 - o.to I s.Ez ib]or

18.41
18.55
18.38 -0.1718.52 -0.03la.l8 -0.37
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Sugar Beet. C. J. Neale, Esq., Newark, K-neeton' Notts.' 1937
Kelham Beet Sugar Factory

4 ralldomGed blocks of 12 plols each. Plots: 0.01613 acre.

TREAaMENTS : 4xB factorial desigtr.
Nitrogen: None, cyatramide, nitrochatk alld sutphate oI ammonia at the rate o{ 0.6 cwt. N

per acre.
Phosphate : None, suPerphosphate atrd slag at the rate of 1.0 cwt. PrO5 per acre'

BASAL MANURTNG : Munate of potash at tlrc rate of 1.0 crrt KsO per acre-

SorL: Light loam. variety: Kteinwatrzleben E. Manures aPPlied: APdl 7. Seed sovn i
May 19. LiJted : Dec. it. Previous crop: Wheat.

Stn re'*o eE*o* tp* PI-or: Totalsugar:3-.76"*+.per."tuot11 8%. Meatr dirt tare: 0 390'

Notre Cyanamide Nitrochalk SuIPh. amm. Mear.
(+0.e401

30.8
33.6

31.I

9.81
10.71
9.86

10.13

15.7 0
15.50

(+1.33)

+ 2.8
+ 0.3

+ 0.90
+ 0.05

None
Super.
SIag

Meafll+1.09)
Increase(J:1.s4 )

None
Super.
Slag

Mean

None
Super.
Slag

None
Super.
Slag

Mean

ROOTS (lr'ashed) :

I09 lt.ol
10.08 11.64
10.26 10.80

tons per acre
9.89

t1.60
10.7S

10.76
+ 1.97

r5.58
15.s0
14.48

32.9
+ 0.7

clrt. per acle (+ 1.88)
34.8 30.9
36.4 36.S
34.2 33.5

9.24
9.53
7.60

8.79 9.81
+ 1.02

32.1

+ 1.0

11.15
+ 2.36

31.9

- 0.3

SUG.\R PERCENT.{GE
15.60 15.80
t5-62 15.65
16.08 15.82

15.62

32.9
30.1

PLANT NLTYBER :R: tlousands pet acre
32.6 32.9
32.1 33.8
3l.l 32.0

Concl*sions
Tbere were sieDijicaot respoDses in total sugar to all tbree torms of nilrogeDous (ertilizer'

The re-sDonses to-tritlochall aDd sulphate of ammotria were oot sigorllcaDtly duieretr[ our rtre

.*;;;i;-;;;;lae '"a. s,eoui.u"ttv less than that to nitrochalk a.nd somewbat less tban that
i" S;rrnJi .i-"-*-."t". in&".." 

^rio 
iDdications of a positive iEteraction betweeD rhe e{fecLs

oI nitioeea aDd Dhosphate, tbough this was not sisniJicant* 'i;;";"-.;;; I&-il;i; iupe-rphosptrate was j;t sisnificaot at -the Iive. per cent level rn
tl" lui"...-.i "lii"!.n, sras pr;ai".d in app-."t a.p."."ioo of vield which \eas bowever' not

il-'ir;.;;;. i;;;;#;; ;i;;;s;o, srag pr6iucea a sdrau but nod sisniricaDt increase itr vjerd'

27.5 31.0 35.1 33.8
+3.5 +f .6 +6.3

15.61 15.77 15.76 15.32
+0.13 +0.12 *0.32

32.5

32.8

31.7
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of soda.
SorL: Lishl

May 20-25- Harvested: Oct. z&Nov. 4. 
-Ii;"t;;;;;p*i'd;;.1' gll"p" -.: _r-::y, ^Y:Tg*.:!:- . Seed sown : A pri r. 

-2-6-27.
Nitrate of soda applied :

SpEctaL NorE: The thinned planls were 6 inches apart.
STANDARD ERRoR pER pLor : 2.49 tons per acrc or 10.5%.

KaIe. Midland Apricuttural Coltege, Loughboroulih, I93Z
4 raadoEis€d blocts of 6 plots each. plots: t/40 ade.
TREATMENTS : 3 X 2 Iactorial desietr.

Nitrate oI soda : None, 2 art 4 cwt. per acre as top dr€ssing. Utrthianed and thiurled.
BASAL MaNURTNG : 15 tons farmya.rd mallure, 8 cwt. slag, g cwt. BO% potash sa.lt, 1 cwt. dtrate

Tons per acre
(+1.24)

UDthinned
Thinned

M?an l+0.87n
Ircrcase (+ 1.24)

Nitrate oI Soda fcwt-)Notre 2 '4
Meat ftaease
t+0.716) (+1.011

24.15
23.31 -0.84

22.62
+ 1.44

24.06 24.50
+0.14

Concluyions
The increase in yield due to nitrate of soda ard the siight decrease due to thinningw^ere not sigaificart, though they agree in dnection wiih?-t 

" 
i".,,ft. iou"a in p."rriou!years.
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ABBREVIATED LIST OF THE FIELD EXPERIMENTS

Chemical ana-I,'sis of matru-res used in replicated experiBeots . . ..
Average wheat yields o{ vanous coutrtries
CrDversiotr table
Meterolotical records

Pege

t2t-122
122
122
r23

124
125
126
127
128
129

130-l3l
132-133

134

153-154

155-156
157-159
160-161

162-163

164

170 174
r75-196

Clasalcal Experlrne[ts
Rotation-Agde[ .. ..
Whe3t after Iallow-Hoos{i€ld .. .. ..
Maogolds-Barafield
Hay-ParL grass .. ..

Botadcal CoEpositioD-lg37 (lst crop). .
Botadcal Crmpositior-lg34 (Ist crop) . .
Detailed botanical aaalysis 1937 (1st croP)

Wheat -BroadbalkBarley-Hoostrield . . .,

Modern LonE Term Experifients

Four Course Rotatiotr-Residual value oI humic aDd phosphatic Iertilisers . . 135-137
Six Cou6e Rotatioa, Rotbaftsted alld Woburtr-Seasotral e{fects of N, P1O5 arld KrO 138-142
Three Cource Rotatio[-Utilisatiotr oJ shaw and gleen manuring. El{ect oI plough_

ills itr stxaw and oI winter Rreetr manure crops .. 143-145
Three eourse RotatioD-EffecLs oI vadous t,?es alrd depths oI cultivatioD. The

use of cvatramide as a weed-kille! .. .. .. t46-150
New Greetr i4aauring Experiment, Woburn-E{fects on kale oi clover and rye-

grass as leys, oJ mustard and tarcs as grcen manures a.nd oI dung, N and straw . . 151_152

Short Tertn ExpertEe[ts-Rothamsted

Spring Oals-Re-sidual etlecls of dutrg alrd straw at two times o, aPPlication and of
sulplBte oI ammoDia

Potato;-Dung and straw at two times of apPlication; sulphate oI ammolia,
suDemhosohate and sulDhate oI potash .. ..

s"u"t -beet-f'o"r methods aI applviig salt aod muriate of potash; dung . .

Ma"nsotds-sulphate ot ammooii, superphosphate, muriate oI potash, salt aDd dung
Bea;-DuDg, 'nibo-chalk, superph6sphate, muriate oI potash aDd spacing of the

rows
Kale-sulphate oI ammoaia, poultry manure' soot arld rape dust. Direct, cumDlative

alrd residual eflects .. '.

Short Terrn ExPerlrnents-Woburn

Suear Beet -Four methods of appl) rog salt and muriate of Pola<h ; dung ' 165-166
Ka'ie-SulDhate of dmmonia, poullry manure, soo( and rape du(l. Drrect, cumu--- 

latiwe'and resrdual el{ecti .' .. 167

Pyreihrum-Lime, fish manurc ard arti{icials, applied every year " 168-169

Surnrnaries of Groups of Experfunents

Experif,ents on poultry matrure aEd sulPhate oI ammooia .. "
Sudar beet fertilier experimeDts, Iactory series
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PageExpertnents at Outside Centres

Barley. Tumtall, Suffolk-Super. or slag, timestone or dolomite .. .. l9Z\Vye, Kert S _{ or nitro-chatk, super. tg7_t98Clover. Tunstall, Sufiolk-Residuats oI chaik (O, r, Z, 3, {l .. .. tgaPotatoes. T,hortrey- Cambs.-N (0, l, 2), p (0, r,'2), K (0, t, j) 199ftdrl b. Cambs. .\ (0. 1, 2t, p (0. L 2r. K (0, t, J) . . .. .. :looLrtireport, (ambs._\ (0. ,, 2), f, r0. l, 2), K (0, I.2) lotTunstal, SuIIotk-P, I{, magnesium sulphate, dung .. .. .. 202
Sugar Beet. Kiddermilster, $'orcester S/A or \/S,;uper. o, 

"iag, 
K (0, l, 2) .. 202'20+

Experfunents carried out by Local Workers
Huy. Harlo$- E^ssex ,{0, l.:.tr levets^ol siaS. super, minerat phosphare: K (0, t) 205

Bake$-eU, Derby-\, I?, K 206Bake*ell. Derby-_\rtiJicials and compost, direct and residual e{fects 206Bartret, HertrResrduals of K, chalk;phosphates . . 2o7Potatoes. Loughbor_ough, Leicester Iixed artifi;ialsi0, t, 2, S) 207
Itrgham, Litrcs.-yired artiJicials (0, t, 2, B, 4) .. .. .. 208\\'elton, Lincs.-Ij_xed artdicials \O, t,2,5,4i .. 2OA

Sugar Beet. -\_Iarket Rasen, Lincs.-Methods of apptying minerals; SiA, dung.. 209,ti0Wragby,-Lincs.-tlethods oJ applyrrtg-niine"rats; S/A, dutrg 2t0 2llEast Xirkby, Liacs.-ilethodaof apptying minerari; S, -A,"depth oI
_. -ploughing .- zt2-2t}Blyborougi, LiDcs.-Methods oI apptying minerals; S,A, depth oJ
_ ploughing .. 213.2IsBlyton, LiDcs.-Borax {0, l, ,), arrificials 215Digby Fen, Lincs.-trargaDes€ sulphate (0, t, J). \iS 2t6Brcugh, \otts-)Iixed artrlilrats (0, r. 2, 3) 217Newton-on-Trcnt, Lincs._f,Iixed artiJiciats (0, t, 2, B) .. .. 217North Muskham, \otts-\tixed artificjats (0, t, 2, 3) 218Crowle, Lincs.-trixed arrr{iciats (0, r, 2, Bj, N, time ol liiting .. 218_219Holton-le-tloor, Lincs.-Uethods o{ siDgLng .. ., 22O
ThorntoD, Lincs.-Methods of singting - " .. .. z2O
XneetoD. \otts--aw^namide, nitr;-chalk, S,,{ ; super or slag . - f2lKale. Loughborough, Lei;ester \; thiming '.. .. ' .. -- .. .. 222

Nole.-\ denotes sulphate of ammonia or nitrate oJ soda, p denotes superphosphate, alld K
denotes atry potash Jertiliser.

ERRATA
1932 Report

p. 203. Salt was applied at the rate of 0.85 cwt. Cl. per acre.

1936 Report
p. 204. The third senteDce from the Joot-of the page should read ,. The response to each rl-as

some$.hat grcater at the lo\$er tevel oJ the oth;r than at the higher level: but the difference
\\ as not signiJicant."

p.213. In harvesting the kale, two guard_roNs uere omitted from each plot. AI yields andtheir stdndJrd enors should be muttiplred by t8 16 or t.Dj.
p. 233, line 4 in thc table. For " Blakewell ,,read ,,Bakevrell.,,

p. 212, line 3. For " 3 x 2 Jactorial design ,, read .. Js lactoriat desigtr.,,
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Lawes Agricultural Trust
J ANU A RY-DECEM BER, 1937

TRUSTEES:

TIIE Mosr IIoNoURABLE TsE ILq.RQUEss oF SALTSBURY,
K.G., G'C.V'O.

l'HE RlGIra HoN. LoRD CLlNroN, PC., G.C.\'.O.' D.L

SIR J. B. FARMER, fI-A., D.Sc.' F.R.S.

CO)I]IITTEE OF MANAGE\IENT :
(i) Up to June, 1937.

TIiE RIGHr I{oN. LoRD Cr-rsror, P.C., G.C.V.O., D.L. (Ch.tirman).
(Succeeded by Prof. H. E. Armstrong in May' 193? )

PRoF. H. E. AR srRo\G, LL.D., SIR MERRTK BURRELL, BART.,
D.Sc., F.R.S. (Vice-Chairman). C.B.E.

pRoF. \i. rr. BLA.KMA\, M.A., S'* D-{YrD PR-ArN c'}r'G ' M A"
sc.D-, F.R.S. (Treasurer). o*t1l;l*ir.r, ]r.A., r.R.s.

SrR J. B. tr.-{RLiER, fLA., D.Sc., DR J. A. VoELC(ER, C.I.E., It.A.,
F'.R.S- Ph.D.

(ii) APril, 1938, onlvards.

Tgo Rrcut Ho\. TllE EARr- oF RADNoR (Chairman).

PRoF. \i. H. BL-q.cKuAN, fI.-\', PRoF. F. T. BRooKs, lI A ,

Sc.D., F.R.S. (Treas$re/). F.R.S ' F.L.S.
Srn J. 

-8. 
F-r.nvin, l[.A.,- D.Sc., SIR GuY A. K. ]L\RSHALL, C M'G ,

F.R.s. F.R.s.
Dr. E. F. ARMsrRoNc, F.R.S. CoL. C. J. I{. WHEATLEY.

The IncorPor o"ted SocietJ

For Extending the Rorhatnsted Experimatts
The burbose o[ lhis Sorielv is lo collect mt.h wcfud Jrands lor to,tLi,tlti"g

' - - aid exterding'the uorh of lhe Rotharr.skd Slalio,t.

OFFICERS:
Hrs GR\CE THE DUKE oF DEvo\sHlRE, (Chaiman)-

TIIE RrcHr Ho\-. LoRD Crrrrox, P.C., G.C.V O.' D.L.
THE RIGET llos. Tne EARL oF R{DNoR

(V ice-Chairmen\ .

PRoF. \r. H. BLAC(\rAN, M.A., Sc.D-, F.R.S. (Iioz. Treasuret).

SIR E. f . RussELL, D.Sc., F.R.S. (Hotu. Secretary).

Bar,hels . ]lEssRs. Couras & Co-, 15 Lombard Street, E.C.3.

A ditors: \IEssRS. \V. B. KEEN & Co., 23 Queen \rictoria Street, E.C.4-
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