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The p{6.n6rion of lh. Qu€.o's AMrd tor T€.hnolo*al Achb€rnenl on I Julv l9EO.

|tfr 1o rjthr Mr E. L6l.r, Drputy Direlo.. Dr L. lio*den, Di@ror, Major C.n.ral Sir

ccorlp Dums, lrrd Li.utenanl of H.nfo.dshic, lrrd De R.nri.y. Ch.irran ot ft. IjE
A8rixtltur.l Irut Colnmitt c, Dr M. Ellio( Dcpuly DirEclor md Hcad of thc D.DsrtGnl
of Insecticides snd Funsicides. Ttis is lh. sond Qcn\ A*ard aroed bv Roth.nrtcd in

6Der of the Ens. of pyrernroid insticid.s d.vclopcd by mcmb.B of thc De!..hcnt of
Incticidq and Funsicides,
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INTRODUCTION

RothadtEd Erpcdnrntal Statio!, fould€d io 1843 by Joln B.on t Irx,rs,
i! thc oldqt agrfur tursl rEscant ttrtioD iD thc wotld rrd otrc ofth.lstg.lc,
eith . tolal 8tsfi of.bout 8@.It is.itust d on thc Rothsmrc.d cdlr!, wtr(r
its foud.f, was bom itr ltl4. Thc mltDifceat old Msoor Hou.. hld bc.a
tha horDc of Irw6'r arcGtors for 2U) yEars. No\r' it i3 uscd sr s flsidcdtid
hort l for Eembcr! of rtrf aDd viliting vork6s.

A! a yoDDg Esn lrpls was aware of food shottages atrd wid.sP(lad
povcfy i! Fnglrnd fotlowiDg carly ildustrialilrtiotr ltrd forE sv r!. n.cd lo
;!ir. the sErerdl lcvcl ofagica{tual prrcrkr. H. bd scquiGd a d.cp iDtdrst
ir ctcEiitry sod, in 1E42, he patcnt d a lcv o.lhod for producinS iup.t-
phosphat! and stattld thc Lwa chcni.al CoEpaay ro oaoEfacturc t!i! a4
;ih.r haau.s'. In ltc folloviug y..I tr .og8gQd tbr servic6 of J. H.
Gilbcr! e dtmi'l of rioilar agEt ald togetlrt lh.y dcvclopcd ffdd crperl
6cott to rElata .(op Sroy/th to rbr cheEicsl coEpocitioo a.od Daa|rlisl
trj..tD.ot of ioil Thir collaboralioD Lltrd 57 ylan sld ..isblist d DrDy of
t[. pr*ot co@p{a of phd autitioD. Whlat v.s ttcd in tte frtst GspciiEsnt'
laiddova oa Broadbett ficl4 aad expetimeots *ith bodcy, root c.oPE ead

Feslent grs.6 folow.i oD oth.r ficld. of thc hom. f.im. All rtill coatiDue
with sna[ oodifcatioos .nd fortr thc balk of tic 'Rotbanstd Chraicsl
Erpariroaatd. Tha, lt! DoF supplcEcntad by rtraoy a$ual atrd aor,rc ncwcr
lo!&tlfd crFitu.ots.

For lo[g thc Slatioa wss fnaEccd wholy by I.rc,rs, 8t frst ditt tly but
sftlr 188tfrom 8 b.[cfa.rioE of ,lm O0O plt4ed und.( the s&var&hip of
lhc I".wcs Agriribnl Trusr CoemitL. vho b.c.8c th€ Statio!'r CovrmiDg
Body. fbr Trult CoErtrittce meobcn art appointcd hy thc Royrt Socidy of
Lodotr,tb. Royd Agrio tur.l Socic9ofEaglaDqth. Royal Sodctyofcb@
irtry, fom.rly tbc Chcoical Socicty, end the Limc.! Society. Rrrcarch w8.
supportcd eotircly by thc Tflsi furd until l9ll, but froE thrt )l.r lic wott
hri dcp.odcd ilc..ardlgly o! suppori frolo public fu!& sDd now is largely
fnsoced by ar$url 8rsst8 fto'l the Agriq hrel R...4&b Couacil.

IreB did in l9m, rnd durilg thi! c€otu.y thcrc has bc.d a ttc.d,
hcrlalc in lhe Dubbaf, of scicntirt3 worliog at Rotbamsbd. Thc StatioD'3
r.acatrh, st 6lst miiDfy cheaical, i! low Euah brosdcr and iovolYlr sLtrost
.ll 6cictrti0o disciplilcs spplicablc to c{op iDprov.6€o! exccpt lrsditiooal
phrt br!€di8& Thi. rrlte ofworl is dividcd .6o!85t thc d€?ottn ots whore
p.o8r.mDes atr outliDcd bnicdy io rhis boollct Thc FicH ElF.im€ots
S.ction aat6 as co-oadilator bctwaao tha dcpertnao8 and thc Faas i! thc
coDduct of iaH crpcriments ad i5 abo rcspoDsibL for dealing eith YisitoB.
Rorbaostld is aho thc h€adqusrtc[ of thc Soil Survcy of F glend aad $./alcs
aDd houlas thc ComDotre€alth Burcou of Soilt.
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BrooE r Bartr ErFitrlcdtsl Stltion i! Sutrol! a dcporttna[t ofRothaedad
Erp.ri&.il.I Strlio!, ir EspoDliblc for ouch of thc rt'.3rch cfrofl on
!u8er h.ct Th€ wort i6 fn occd by tbc I{birtry of Agknlt[l' s SUB!! Bet
R.r..rch srd Bluc.tio! Coooittcc (SBREO. In 1959 th! L*ts A8tixltut l
Tru$ comEittoc bowht Broom s B.m Far6 (?3 hs) wirh Eooc, g.ntrd by
SBREC ard buii tb. prrtc lsbor.to.i6; thc work previoudy don. at the
DuDholDc Field Stotio! rr! t altf.irEd tbc.! ir 1962

Thc Roltra strd €tat tft odr to 330 h.ctat!6 (tl3 sc(!s), a !rns[ pro-
Dodiotr of rvhich cud.r woodl.lds. About hslf thc litrd is tuitablc for told
cxpcrid.nts. Thc l.awcr Agricuhunl TrBt CoE8ittlc i! alto rcspotrliblc foi
thc WoburE Expcrifirlhl StatioD (76 hr) in Bdfordrhift' and th. lnrall
SarrDuodtaE Expcriro.otal Slstion i! sufiolk.

Rothsortad's roL i! cotiEly i! &ac.lch; it do€a not t ach formal undlr-
8!adua& courEa h igri lturd &i.occ Ho{.rvE , ruifably qu.l!6cd p.oplc
cln oldartata poctgrsduetc rEaarct at RotlaDdad uodcr lahcdrcs whirh
dlor tha6 to rlgist.. for hifh6 dctrE€. at Londotr o. c.firia othcr
Univtcritics.

Thi! bootLet plraairtB a bricf rocourt of tbc laboratory-b8lcd t!r.8ch;
short d.scriptionr of thc wort of .ach lcicdtific departucnt sppcry in the
..rly psgEs of this nsc, vcrlion. A few of thc lotrg-tcrE .rpc'iDlnb et
Rothaest d sr. dBcribcd in dctsil !!d thErE .re ...tioDs otr thc .oil .nd
copping of tt RothMlird FarB. More detailcd iEfordaliod about tt
vort.trd r€sults.ppcar. itr Arlurl Rcports of ttc Strtioa, obtaioabb from
lhc Librarise A lid of otDcr Stafioo publicationr is giv.! oo pag.7l.

The Sr8tr L&t Plsn of Ststion, rld upto-d.tc ioformation on thc work of
tha dcparloaors aod chsryes i! rha frcld cxpcriEeots occurrilg siDcc this
booklct ws! Fitrtrd .tc to bc found itr thc pockct of the back covcr,
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WORK OF THE DEPARTMENTS

BIOCIIEMISTIY DEPATTMf,XYT

Thc dcBrtm€ot is colccmcd rloo3r a[titdy with bboratory i/o.l. Howcvcr,

ti;s wdrr is rtht d ro tvo of lhc Eljor FoblcE! confrooling world egri
outtl.rc ia tie field. R.ccnily thc dcpqttEctrt bas bca a*d to inccar itr
rtscarct ctrort oa rccd protcia Scraa rld to ltart t FotrrEEc o! protoplsat

r€glosation 13 psrt of th. ARC'! Priority ptogrlloEc oa lhc gcnctic E!!ipu'
lstiotr of croP PIr 3.

Ib tioffit o[ tttt aatd fM. Th.G i! . oolrid.iabL imoElt of
sootirtcarca tioroarioD on tha ltluctlE of phlt viruaaa ud on alpcct of
thair rrpli:tior. b co rast lEy littb i8 hown lbout loDa b!!ic proaasa.!

$!ch alihc iDitiil stlg.s ofiafoction ofa plaot ocll, or thc !! dionr ia iafcct d
obDts tbqt citbrr lioit iba systaoic spEad of r vitu!, or Lad to Yirus dcdtot.
ioa, Wc snrdy tbccc proccercr ba6uta whctr sa uodcistald ttcttr, flt nay bc

rblc to contol aDd dploit thctr.
solnc viru. infecti;Dt lcad to s loc.lilod aod on o Eotic t!'ponrc in

vhich lhe virus doc€ not spr! d mud bcyold lhc itrf.Glio! zoDG. Ttc pro-

crs!6 ihst rrskict tb€ virus r.Lo lGaE to itrduce in thc pb a r6ittaE to
furthd ideclioo. Ouc oflbc 6o6t obYiour biocDcoic.l ooDlcqu.oc8 of thi!
typo of id.ction ir ihe produciol of a froily of Dorcl Pror.iD!' tbc p.tho-

A..i!-rclst d (PR) p.otcits, bot[ id ino.olstld .Dd i! Dcightouriot lcavc!.
ir collaboratioir witl ottcr dcpartmcou rvr lrc studyitrS lbc PR-ptotlins
p.odu..d whrD toba.oo pLnts at! i[fcctd $dth toba4co dorlio viru! (fMv)
io dctcrroinc ifthcy havc s rol. i! viruE-locslilstiotr ol i! ildociog t! iltrncc.
We bavc pcrtially iharactcristtt thllc ofth. prot ifi, rDd dcmoBtr.lrd thcir
prE3clcc itr tisruc cultur6 whctc viruscr arr btos! to ftplcatr poo y. Thc
oroductioo of t[e procinr in tobsaco laavcs c8D bc ioduccd by sonc Gbomicals

i.ra ,nir *U f..itiLt" aa.itcd inv.stigrtioDr itrto thc mcchaairm thrt conEols
their sy hasii.

A Eartiotr that niSht Lad to thc ddtnrction of vitus.! i! lcnc.ci[g ilfc.rrd
,cav6 is thcir rcocion with lhc o{uinoo.s produo.d duriog thc cozyoic
oxidstion of leaf phciols. Thtu idca hss bccd t ttrd "ing poLto viru8 X
(PVX) srho!. produc'ts aftcr reotion rvith o{bloroS.ooquhonc hrvc bc.d
;taradcri8cd. No evidencc wr! fouad tiat thc rl .tio! ocorrr n!tu.6[y with
a coro.6oo rtrain of PV& lor thrt it could crPlain thc odlrrel P.rtistcrc. of
somc strains of PYX co8Datrd to oti.[. Parsdoxi..ly, infolrnttio! gritrcd
of the shuclurc of PVX su886t8 tirt it i3 . Sood subjc.n to utc in . s.atch
for the pstativc r!.cptor .ita, of Lavcs st Phicb id..tion is thought to bc
iDitirrrd.

f.cts3 .fecd4 6. f!.nfy of pLd Foa.hr A ltrtE ploportioa of phtrt
prot irs hrs to be iEporl.d into this cou[try. In Dort thi. i8 rchtd to the
quality of hoDcproducad Fotcias; ocrtal occd Fotli!! tao.rrly rlc lo* in
lyift; which liniB th.ir outritional valuc for fc.di[g thc Dotr-rulrio.nt
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.oim4b, r.d ficy hrvc lo tc luppl€ndt€d rvith othcr protci! fc.din8stufrs;

leguruo rced proicins, io cootmst, ar€ deficic[t itr thc sulpbur amino acids,

m-cthionine ead cystcirc. The protcio cotr&nl, aDd in some ca.a6 iE quality,

of homc-lrowtr whcets dcleroinc thc EoportioD rhlt caa bc ulEd for bakirS;
env imotivencau in cither oftbcsa frctoE would incrcarc Oc proportion of
B;tilh'wbcet th.t could bc u!cd. Thc dcp.rtm.ot is conemcd with 6ooc

alpcct! of thesa Problcns.

tb etffi diaora i! rhn . wc arE studring the arsimilation of
nirom svailable lo croD ptaDts, citha from tb. loil or frod nodulc 6tetioD,

ioto imilo acidr and ic_suh6equcot trlDsfcr to thc raed. Prrtiorlar attestion

ir psid to uldcrstaadilg tho6c Patu of the proccss that hava !or- so far b€ed-

fuiv dcscribcd io biocblmic.l tenns. we are also inv€6tigatiDg the cficcrs of
niuigcn anrt sulphut fcrtilise6 oD tho composition of seed proteitrs'

fb lrlrrltdt doip tilt. Ahhough aaioo acid bioryntheis has be'a
wc[ d;ticd itr bact ri& far less ir kaosa of the enzydolo5r of tbc proc.6s i!
Dlenb. We aI! coocrrDed with tlc ilotatioo aad chlracic.isatiotr from ctop

lhnt of th" .Dzvmca irvolv€d in the sytrth.si8 of lysine, Eethioline end

ihreonioe. We ari olso studvi.og thc rcgulation of thcse synthaic rcactiona

It is knoqtr tbat once atr ol8rnfum ht! suficicot of s comPoutrd for its oY!
trc.& it tnd! to ptsvcnt waste by shuttilg ofr furthcr tynttcsis. Thc..
faadbock coDtrob hsve bcen srudicd h bdctcris sod ani@ls 8!d haYc rLo
bcad Bhox|tr to oparatc itr Plaots. They havc partiodal-,elersrce-ia thid

oroblca in that Gcv limit rhe prodrctioD of agricultually dccirable com'
Dound3. Tbc Daturc ;f the faedbacl cooEols as thcy rclslc to lysinc, methio-
iinc ard other arnino acids is bciog iEvestigEtcd aod mutaDt! of barlsy that

havc rdared fccdback controls aDd vhiah coDtain Gdhanald lcvclt of dolublc

ti'rooinc in the graio havc boco sclected.

F,Ero', df.rdq ,b tfabdt of norB. prd.i$. We havc itririated- 8

otonraoo.-of woik oo the basic biolog ofcaEal t ed proteiD 3ytrthcsis' Thc

ii.-ir to -a"rrt"od tbc 8!o.tic, biochcmiel .nd EnviroDEctrtal factors

regulatbg storagt proteiD syrth6is. Initial work ha5 coDcentiated o! batlcy

ani is reLted r; tic fact rhal lutritional i.EPlovcmeDt of sccd proteirs catt

bc brought about by chatrgEs in thc FoPortion of th€ difrercnt comPoncnt
oroteinsl We are iawstigntiog r}c changps that arc brought .bout by high'
iyshc mutationc particutarty itr thc compoGtition of the stomtc Proicins aid
in thc develoorncotal rcqueac6 that ocq[ du]iog &ed maturetiotr. Fun[..
work cmmbs.scs wh€at DrotaiDs and lie rclatioDship of thcir various
oroocrtics to'bakioq qualitv. Wc havc also studicd th. chrcmosomal locatio!
of flc structurat gcoca controlling the soragE Protcin& Our lsowledge hls
caablcd us to dcvisc meals of varietal idcatificatioo of cetlals grsins. Thc
physical isolerion oflhe rto.agc proteitr Spocs is d prere bciry undertakatr

*iih a view to thcir cvcntual hodiication and rriitrodoctioo itrto arop Plants.

ProaopL* regcration PlotoplaEls aft potatrtisl recipielt8 for, the i,tr-o_

ducti6n of acw gcoctic iDforEution outsidc tha noraal rcxual ucthodr.
Thcse cels, vhich haye had thcL walls rcmovcd, cetr ta&a uP oucleic rdd!,
or8.tr ltes or evco hlrc vith proiopl.sts of difcrclt sp€ci6 rclstiveb €asily.

Pa;hptasB fioE cartaio gpecics also havc rll€ cspacity to rcgracrate rxhoh

5
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lrlarta rld to ciprE r ltr idorErtk o introducad rt llc protopld ttatp; thut
i"i cranptc *ortcn ctcwls,c hvc futcd Protoplsst of poato 8ad torEto
i"a rcrci.ratoa ryUU plt"ts. Out rio it to dcvdoP t chtriqurr for thc Srowth
J iro[tca p.otoptasts of cf,op plalt, which ro frt bai proEd dificdt or
imoosibtc icoordiag to rFcic$. C\rltld0y *c arr cotcmtratiDg on gbcrt'

b;by, potstoe aod rapc.c.d. Thc vorl coosi.tr of lhEe drjor perl! :

l. Thc afsblilhDrot 8trd proPsgstioa of plsots utd6 cotrlrcllcd grosti
chambcr coadiriols. Thc iairiatioa and propegation of morphosEoctic

liErua cultrl€s 8od lhoot a[lturaa.
2 IsoLtioo, cl turc.!d 8rowth ofprotoPlas& obtrircd ftom.I tbc !ourc..

lillld i! O).
3. Phni Efr.f,sliot fton protopLr! dcdr'ld callus.s. R+cstrblilhDclt

of pl8!r! i! gowth daEb.ts.

-trmrnv DEPIBTMm{T

Most of th€ d.psrtd.ot's vork condds of thc study of thc phytiolog/ of
c.ioD DIrDtt to di_acovcr how (f,op yictd dcpaads ol thc progrcssivc growth aad

Os,ilipncat of individDal plstrti. Thc practical objective is to d.fDc &

rrtiolrl balis for ircftasi[g crop yicld cith6 by .h.!grr itr odtllld ncthod!
or ty thc dronitio! of relcdioa .titcria in rhc br. ding of Dee vrricti.s.

F..ra. codtft3 Srfr ,f.I b ..r..L Gr8ir yidd i! d.t.E!€d by rhr
curfrca atla ud dtlrrtion of ihc SrEo p6ats of thc plt[t aft.t aath6i'
(f,o*triag) aad !y thc capodty of t5. G.t to storc photody iatc. Thc .frGcl!

irt rit 
"gc" 

tcttiiircr, irrig*ioo, sca.oul vcatt . vadqtioor itrd orlt[.!
practiccr-art rnrdicd il tEttrio! to thc 8rsi! yicld ofrhcat In ldditioo tic
iizc aod aaivity of thc root sy8t 6, ponint rly in lllatioo to soil t?atlr u!
ard thc stsorption of luLfu:nt ion!, 8!c bcint studicd.

If,. uE o.d ot ftoadrd.C+ r.{&.ih rd tb afCrHa oI.&L
irrc. The idulac. ;f ffirogcn .upply rld Plsat d!$ity oo tb€ c.rbohydntc
m.taboli8m ofysricti.. of both sPring .d ryitrt.I *hcat ir beiig rtudird G!!
axchstrt. ir da.rmincd uring an iafia'rcd gEa aDalysrrr*hir:h cra bc ord borh
iu rhc fcld ald tbc labor ory. Thc locs of carboa dioridc by rL. p.occ'!t'
ofdi* rEpirrriotr ..trd phoroE pirafio! i! ttudii totlthet Yith thc dirt ibu'
rion rdthi! th! plrnt of th. phofo.ylths& thtt i. rGtri&d.

ft. r...l.-r-t .( otoird.C! rd of ffoarqttdo. It is important to
Gtlblish horv frt yi.rds of ar.blc croF .!c tclat d to th€ Photooytrthctic-
caF.rq of the crop. Tbc pborosyDthcio c.pacity dcpcods on a truebcr of
p.icccrfo aoa a aaiiUa bioctomical itrvcatiSltios h msdc oftho6e ooDlidqild
;o8t litcly to rcSulrtc the ovcrall plocees. Thc coz,'mc colccmed vith ttc
uptatc of'carbotr dioxidc (RuBP carboryhlc) h!3 b.ctr pud6€d from difrcr.ot
ciop pla.ou aad itr maio catatytic Prop.fti.t iDvc.tiSrtcd ; it also cst ly!.. thc
ufric of orygcn ad ttus iaitiatct ttc plotorcspinrory cycla PlsDts trrfivr
to i.mp.nr; -clDdes ld soEc 30% of thcn Photo6,'trth.tio Fodu.$
imncdiirrcly ar carton rlixi& through tt proc.ls of photortepintioo. Thc
carryroct coacaucd ia tbe phototEspirstory oridlfivc cyda t81E bcao studiad

7
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strd the Do$ibilitY of rEgulatio, cxtrmi!€d At tenpcraturcs of 20"C atoPPiDg

Joi*Girarioo'moU -rcadt in yield ioc.Gr5.6 io cxc.ls of y)%; at lowcr

icrperatircs the ucocft wil bc srnBner but stiu significetrt'

War.r rdraioos of cataats rnd logrr b..t GroPlh of plants atrd thlir
r;cd$l.t yield dccre5se as lhe water dcfcit in soil aad platrt in6'esc6 For
Hr" 

"ra 
ir-t b.ct both in artificial coYiroDIDeDt! 8!d rbc icld' th€

il*i-r-i*ro.i in toil, plart rnd atmo.phcrc whicb coottol lhc tupplv 9f
fitt G iJ fos. ftorn thc plant have bcco iar'trtigated. Growth rnd yicld

are retatcd to -mporen, ofihc tissue t,atr bal!trce' The wayr i! wbich watcr

a'"n"lt a.*-* phototyottci. .!d alt r orr.bolilo rte invcstigsted' Il
oforii ,iJrAori th;c.rboo compounds a3 priorarv Photoyoth'tic
itoauai. ctornalal 

"lo.ut€ 
i3 i-oitidly of tx..tast imporllE but nrorc lc!''ll

ivatct deicis damagc thc phot6yntlrctic rPFqratu6 Ptolortspiration rcEai!'
l4rcE ald causes loss of oewly arsimilatrd aod stoEd carboD' Itr coDktst

Jait" 
"u"tr 

as maizc, which form four_ca6on orguic aci& as primary-
'nrrtioo pioar.s, ro* -uc} lca! ca6oo by photor6pi.ation ovct s ratrgE of
$,ater daficits.

Gmrtt rdt6trocaa h it .t d 4[ bacl. The difrcrlnr st'g's of dlveloP
;cDt of ttrc wheat 8rain, c.g. cell wall forEsiiotr atrd oell divisio!, cdl €rpdD-

.i.r, .t"*n zui.g-"ra *rtir tos ard ripcaiug, are studicd,io relatioo- to th'
repuibtion of tbei stages by axremal faalor6 ard thr ilvolvemcnl of eDdo_

o;.rrs crowth subeulcee. With sugar bc.t' the role of both cndogeoous

rtt iut r."cs" 
"oa 

tyDthetic Srowth rcSulstors i! a'rnined in the glosth
6f kavcs early io thc s.aso!, i! rhc gowth of thc rtorage loot and also l!
bolti!g.

Facf(r aafoflh* haf gro f rrd Jgt r4.lmdatloa L tt'r b"L Thc

"i"iJoi "u-. 
noi .osat beet fu rclsled trot only to tbr.dt'ot to x'hkh roots

'crow but iso thcir abili, to accumulatc lstge conccDtatioos o[ suSer' Tbc

,tonmcltal a ilterDol factor6 which c.lEol plaot growth bavc bctd
;nr"stimEa. ptaot arv mstter aod lhe sDoult of sutlr ptlsflt i! tbc root aI!
Grtv-d"t 

"orio"a 
ti 

"Dvironmcohl 
coiditions paniodarty thosc afrtctiog

th;carlv develoDmcEt of the lcsf caoopy. By cortrast' sngar conocntruotr l,t
ttre storicc rooi b dctcrmined more by int rDrl Proces€s which modify thc

enatomi;l ffucturc of the root aod thc aiz.s of its constitttcat c'lh'
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BI'OOM'S BAXN ETPERIMEiTAL STAIION'

The lcsearch of thc statios ir orga scd itr four multiiisciplirary Sroups

which deel with major totics ofconcrm to tha 6ugar hcct industry.

ptDt danBnDd. Rc6carch at BtooB's BarD iDdiaates that insdcquat
lc€dtrg Btablbhment, crscerbaled by thc prascDt practicc of dtiluog_to'

sraad. iecreascs viclds Uy l0% natioDally- Many fsalors erc involvad, so6c
As" 

"to*iog 
cariy Srowth, ald the rtaiD tlscaach is on sErdliDg p6t3 rnd

aLres ma thci. control, s.cd quslity studies, 8nd an irvcatiSation of thc
physical aod dcnrical conditioD! of r€cdh.ds.

Errir@.i.f d ffiad .rDoct ot .ra erctli ..d Ft&cdrlfr. Tbc

,rouD. co-opcratitg closcty with staf of thc 0otatry DapottDetrt' siEs to
ictac principles governing growth 8od yhld. sod hi! ahEady lhowtr that
toth aic <Iir.c{y proporlotral to lhc aEount of solrr ndiatiotr iot tleptld
*hsa tte crop i8 trot afectld by drougbt, disetsc or pests. It hrs aLo

found that dry ntsttcl Productiotr h ditecily relatld to thc alnouot of wa&r
us.d. The vslidity of thcsc Fincipld is b.iD8 cr.ptor.d by craoiailg thc

6op's r6llo[se lo cu.ttDt r.comoctrdations for irriSStion, nitlo8r:tr fdtilfuar
aaa- pUri aensity, 8trd by gtowitrg 6op6 itr souih waL€ wh.ie radiatioa
rc..6ts src BigDincatrtly ldgrr. Thc Sroup i8 aho cngagcd i! a co-oPerativc-

oro,laroc oi fcrtliscr ctpcriEetrB with Britiah Su8lr atrd itr studies of
'ter*cidc" aaa vccd compaition aad thc rtlatiotship hct*cto boldDg lDd
ctryironEcat Thc collcatioo sod rcportiDg of wEalhca r€cordt ftom tb.
agiomcteorotogical station ric thc r6poDsibili9 oftbc goup.

Di..ar6 d Daaaa. Viau! )alto\rB is tle most daoagilt sugar-bcat dtu€ala

but @Irert co;t ol de.surci are only Frtioly efi.c'tivc and Deed if,provi!&
In ordcr to bc ablc to iEprova ou rdvicc oD controllitrg thc dilcase, the $'ork
of tha group 6ecks to iEcrcasc out knowlcdgc of: the ts'o distioct viiutas
tlat oa.ke up thc 'virus ycllo*s' complex, tbcir cfr.ct otr thc plsnt aDd thcir
cpidcoiologr; th. biolo5 of. tL aphid! tbal carry thc virorcs, !!d th!i,
itrt radiou Eith predatot! ard the physiotog of the bcet plant; contro[isg
the sFtad ofth. di!.asr withi! .f,oF d€spil! inctlasiry i$rcticidc rt.ist8Dc.
in th. spbid6.

Racdt ErcarEh las 6howrl that cootollinS powdery mildc* itr sotrr bcet
can bc p.oitabl! and collabo.atiw crFtiEcDts \Yirh British Susrr cotriitu.
in order to sho{ whei€ and rvhen trcatdcat is j@li6€d.

RoLrtotrrl p(oblco& Wced ba€t hss b€aome s sariou! problom blcalsc of
tecd rted iom bolten itr cady sown cloPd strd b€.aule sooe hybrid laad
crops groptr itr southcm Europc havc bcao co[tamioqtad *ith wild'boma
8nn-ual pollad. At lesst oDe quartcr of lie land Srowi!8 suSar bcct ir Do*
iaf6t d. Wc slr s..Hng sn uld6stmdiag of thc popularion dy8a$ic8 of thc
wced over thc wholc rotaion.

A ttsaarch efrort colctotaaling oD baat cyst_DcDrtode iDv.61igtt6 thr
relationstip betwean populatiols, sasson, clop rotatiols and yield loss, and
vork fu plamed on altcmativrs to rot8tio! for @Dtol.

' The kirhin! 10 vi.ir Bt@o.r B.rn or $,to.louir! furlb hf(rln lko 3torld rFlv
lo tlE Hr.d of S6lkr. Brsr'. B.m Err.tiiEr rl Slrlioa Hilhrr\ Butv Sl Edtnt rdr.
$,ltolt. ftar, (n a) tr06l.
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It hds loDg bc.n rcco,gniled that beet g.ow 6lowly on chslklsnd uutil late
summer; a rcserch progaamme cootioncs to invcsti8atc the Sroryth respons€s
which have b€cn sho\rtr to follow roil sterilisatiotr.

L addition to the fts€arch programme csrried out at Broom's Barn and oD
grow€r's farms, the 50 statr Fovide aD inportaDt educational and advisory
service to the sugar-beet itrdustry, lecturing st me€tiDgs, advising otr problem
fi€lds atrd oD cultivalron atrd di6€qse control problems, organising and speakiDg
al refr€sher cou$es for other sugar beet iodustry woikers, co-op€rating itr
crop suraeys atrd seed crop certification s€hemes, exhibititrg at demons&a"
tioDi, etc,

COMPIJTER DEPAATMENT

f,orly compotirg. Computing has beetr one of the most rapidly doveloping
scieuces and tcch[ologies ovcr lh€ past thiee decades. By eDy mealinre of
po\rer, capacity, theoretical and practical developmerf6, lmhing, rEsources
and the raDgE of activities, there has been a t amformatioD in the scene
between the iotroduction of tte Eototyp€ thermiodc v4lve computer-the
NRDC Eliott,{01-iu the Statistics I>partment iD 1954, and the additional
ICL 472, installed itr 1977. Betweeo these t\so events therc was the installat otr
of a p.oduction version of the prototype-Elliott4o2E-in 1957, followed by
the bansistorised FerraDti Oriofl in 1964, which was replaccd by the English
Electrio itrt gratei circuit SFtem ,l-70 in 1970. Such a roll call of different
Bdtish computer manufactrrers will never be repatcd as all ar€ encompassed
in the singte major UK company, Ir ernational Computen ,,id-lcL.

Because of th€ir speed and ability to repeat cycles of aalcltations, the
€rliest oompule$ *ele applicd only to numerical problems. Thi6 i4deed was
rhc position at Rothamsted, where the first computer was exclBively used for
statistical computatiotr (&nd this rcmaiBs one of the comerstorc activities
even today). Exp€rience with tie development of programs, particulady for
routitre statistical computstron, rev€aled the flexibility ol the coEputer to
embrace other organisational aspects of the job, and that the more efrective
programs dealt with more than tle c4lculatron arpect ofthe problems.

As such progrdms became available, othcr institutes began to submit their
data for aoalysis, fust by haviig theil data prcpared here, but later at their
own institutes. Itrput data on paper taF or carals, and the printed output
rcsulk, were exchanged tbrough the postal services. Under this experieDce,
xrorkers at the iEtitutes became morc interested in developing tLcir o1lr
programs but vere frustrated by tumaround delays in the postal service. This
was cared temporarily fo! the majo! iDstitutes by the Telex system. This
exporience clearly poitrted to the need for and the benefts of bettcr data
commudcations b€twee! the institutcs and Rothamsted.

Pr€seqt.omlll|lhg, By the midJ960s, the major objectiv€s of a ccntalissd
computing s€rvice *ere Elore clcarly identmed, atrd included:

(a) mesns for conrcctirg a variety of terminals at iGtitutes into Rotham-
sted;

(b) methods of storing snd idertiryhg dala in a form easily and selectively
acccssible to usars;

l0
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(c) r DroBrato lo manaSr thc dyrrmic iorarplsy bdwaca th€ dcDaldi fo,'' 
the assiglrocoa eod rcleas€ ofrBourcas, strd ac_troo otr cirot conditioDr;

(d) gcneral purpo6c prosrrD utilitics to cslc &e progrstosing probllms, to
broadctr thc rsngE of probLos which could bc ta.kto4 ar scll as

improve tlc opportulitias for tt€ exciantc ofsuch programs with other
coEputcl ccDtlc$

Bot[ tbc trldwal! tld 6oftwsrr tlohliqucs to mcet thrsc .ihs flcrc alftady
urdcr dcvrlopDc.ot lrbeD, io t968, tha Sy3taE +m was chosca. Thc mmpaoy
orovidcd the b..t systcm, ltrown at Mullijob, whict would coablc ur$ to
Lt up, btcrrolat and contol tbcir work at s disi.nc! with rrarooably coo-
vtoicnt pocedurt for stoainS rDd rcticviDs dsis a3 fiIca *ithin a centaal
fling systcEr. Thc *€ll-6trbli!h!d gm.rrl purpose pro8 amming laDgoagc,

FORTRAN, bcc.oc tbc o.iD progammiog tool Thir war the bssic oa whictr
thc Doftiacca.s scrvicc *8! ioaugurarad ia l97l aod which auftn{y supports
soalc l5O t€r&i!!ls induding tclctypcs, vidco display6, f.rt priotets ttrd b8t fi
trrminsls at nrost ARc-support d r€s€arch Institutes itr E[gland and Wales.

l)!r.lotn.G h cotumo! \vith most major scicntifc computitrg sit 3, it wss
sooo Eahr€d lhat ihis d€partmeot would havc to undclLlc its o*o davcloF
mcnt prograro&c i! older to provide uscB with th€ mo3t cffac'tive lcrvic. for
ticir !o.d!. Thca. eforts havc raryed from fairly simplc modific.tions to
ioprovc th€ pcrformance of ihe Eysteltr undcr our dcmand pattlro to the
proviiioD of.dditiooal faciliti.s cith6 es altlrnativd or addition8 to compdtry
propoolk.

Otrc of the morc important of the3e was tfic d€cjsioo ro replscc 8 fid
hlrdwrre liot bctwrcn thc user terlliDrl lretwork atrd tha ccotral computirg
facility by s prosraElEbla conrmunicatioD plocesso!. Wh€n thir is com-
pldad a[ pa€scar 8nd ftlurE dqvclopDrot and inr46rnc[t in tla lctwort
couH rhen bc cultrin€d irdcp.ndrdty of chatrgrs itr tto oc[tral syst m, thus
mintaininS the mariEum gcf,ibility for th. u..r vit[itr thc coastraiDb of a
public proculrmcot policy oa lrrga omput4 systemr.

The overall efrcct of th6c dcvelopEaots and ttre msrlcd imp.ovcment iD
thc Eliability of thd basic softwarc a[d bard$!l! hr5 bcca to stiEulsts the
dcrD&d by uscf3 8trd therc wr! imple cvidcncc that E rious boutcneckr qere
likaly to affect tha scrice. To ovarcom€ th6c lhc cenlral confguration hr3 baetr
eDhaoccd by 8! sdditionol ICL Systen +72 which i! .-oupled to thc +70 to
Drovidc the hoadest b{!a for ad exteoded dultiacoess service. Thfu *as a
mei)r dclElopmcnt rask atrd undcrtrkco joiltly with ICL at Roth.mstld,
Mcaowhilc, thc rarge of pro8ramming langua8r6 has bccn crtended to iDclude
BASIq a ncat lal8ragc pdrticularly for dcaliDg $,ith 'ooc ofr' calctlations,
aod COBOL, sD intemationally aaceptcd laltguagc fot managcmcdt srrvicca
ploblctrls. Olhea morc sp€cielilcd langusgB dcaliry witb rimulrtion, model
building plotting and inforEatiotr l.rlicvel .re ako aiailable on rh. rcrvice.
Dcaih caa bc obtaincd ftom thc d@nacot,

Ilttt! colqrti4. Th€ prascot dusl SysteE 4 codgutatioD llas satisf€d Eost
ulcr a.ads Dp to tta pEsant but a aaphccoclt systcD is plaDncd to ba in
sawicc by tLa aa y l9t{h. Thc trdtult of thi3 sarvrcc rviU rake eccouDt of the

ll
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Srowidt user crpcricnccs aDd somc of thc oor' t€c-huol'ogi€l dwelopmelts

such as:

(a) intd&ctive computing whcrc a uscr cao cxp€ct a prompt respoDs' lo aDy

scnice dcrErd ;

Ol G iailucocc of tna*ive on-lhc data storage dcvicc on shatcd dala-

b8!a.s;
(c) ;poct of low cost micao-procc6so' t€choology on krminal and

othcr inrtrudd atioo d6i!!;
fat tfrc iirccr a"ta cafulr .nJ rnrlyd! of ioltrumcntrd crp'dmeob;
i"i rti iocr."l"g tpoa.od fsitnlitv of dtrs communhad@:

ifi Olc rcctulcai Poaaiblilicr for Gconomic tltoultt shlnnS ocrwoeD

computct cantras and othcrs

TIE rrE oolv a l#ion, but confirm lhlr thGE it no lhcl'oitr8 in ib r'-|
; *tt ;A;4i"h".8.' ana thcrc ir cwry cxpcaatio! tlr't lh futuE *ill.t'
rs srimul*iil s tb. part. It i! a Sxeat cDcouraf,lrn'ot to tE@pffimcnt tnlt
thc utctt cotitinua ro dclnaid !n arpandcd 

'6vic' 
b'ctu5c ular uvolrcmcnt

;l;;;th.'L;rdi-th" of thc lmportaocc of thc computin! tcrvic! to

;;;:tlfu.J r..;h .t rhc rcrcrrch, mpport urd mlorlttltnt brdr'
_Thc 

Srrtstr 4 rtDlrcllMt ir bciog considcrtd ard tb' outcoric wu rpp€ar

i" ;;;;i,;i;i 6;'t io u" pira or * uou' cov6 or this Guit"'

>F EI\TIIOMOIOGY DEPARTMENT

Thc aooroadr to 0grfuullursl cotomology in rhis d'p'nmcor is 69+ly
loDr-&;rnad bcrcd oo u und6tr&ding of thc rqFoll!6 or-lnEclt ro.urqr

cntironmcot" indodins thc rafDar, fhcir hrbit'l' food 
'lld 

otllct 
'tunrl!;;'-th;;;"-- ii;n; 'rhioh iosccl nurtrbcn art nodi6'd bv th6c- frc,ron

i'"-rl"*iirca. oii*r nclhodt of contml by itrlt'ricid" 'tt 'tudin 
joitrdy

*ittr oOtt-aarttt*ot. ThG eork iodud's coologicrl roldi.. !'tH 
'r-6r8D-

lishior rhc undcatylrs caulca of popuhtit! duoSt+ ctrmtnatroo ot Dov'l

mah&r of ocrt coltrol, snd of tlt GovironEltal cfrccti 
'lllllg 

lrot! currcot

;;;;;i;""d".. ir. p*ltt dcwlop rt of ncs pcrt Fot'lcm! i'
knrtrnUy rtlicwa. Wo.t i! pritmrily oo ins'cts' but tlso crtm'B to rnnca'

carthworEs and slu88

BG|G acdry. BaforE ctr€ciivG Paat cotrttol mcrgrlts catr b' dcvi'Gd mudl

;ffi;;;;it JJ; ror crindc' t']rc idcntitv of p6t' iavolvtd' thcir

o.i"io aoa tadoU -a IEI dislribuliotr, thcir ibutrdroct l!'l BL l.ctofl
inifi"*in* ii.-U,.tt .t thc wort is conccrocd with lhcsc probl€ms'

t@ &ba pegt rnd l'?t Aphids ar! vcry *riout in"ct Pcdi
in Grtlr Mtrin. causing dircct damrSr snd trsninitting vlrui (llsc".3 ro
,neav ctooe. In u cfion to givc carly wamin8 of i 

'stitiors 
so tb't pc!0'rd6

c'" L e#[cd ar Ur eornrr dmc, a mooilorinS rytt'm h't Dc'n 
'5lrDlE-b'oi, ur" n;it"."t a tn ."t sutYcy, TwEnty suctioD trrp6' lil' lhc ooc tlmpli[8

ai a hcirht of I 2l rn ('10 ti) E !r tllc Mcrcorological Etrclosurc oo RothtmsLo

rarm- irc ritcd throurho[t Briuin and daily 6!mplc3 of iDltEtt tle rdcfltrrco'

nrc rtsutting information on th.ir di,tribution ir pubttlEd itr ! rEcrry
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,h/rrrin, which i5 lvidcly disEibutcd to e.mbcrs of the AgriculuEal DcvcloP
rlc-nt aod Adyirory S€rvicc of r. Minilty ofAgri(xrlnrtl, Fishcti(E ald Food
(ADAS), aDd to othcr irtct6tcd peoplc. Fo! tonre ipcciai, this systm is rs
;trcdi!! in dctccring Oc arrival of aphidr as rcgulat inapcctiotr ofcroF, ald
much lccc cxpcrDsive, Tbc suc{ion traF uscd atr vcry icBitivc rtrd capqblc of
rocarudlgairbomcpopulationa to spsBe that when dcpoBited od thc 8!ound,
thcy woutrd b. difuilt to dcrlci cvc! wi$ caFful 6earchi4.

Maay otbcr iasccs of agrirltuIsl iotcrcrt trc s.apkd by this ty.t m of
luatio, tnp6, which providcs information on the icalonal moyemaDt of
airbomc popuhtiotrs ovcr IsBc areas.

Inedditioato thesuclioDlrrps, aactt Bive8ystao ofliSht tr.F i! opc6tad,
with lhe hclp of truEerous Yoluatr€is dsay of whom aI! amatlur, to @llcct
idorEatioa oo rhe d.osi9 atrd disF ral of populetioos of nigbt{yin8
ilicct3. Tt6. iucludc lbout 30 spocics of Eotts of sg.icultural int (!st,
craDc f,ics, whorc hrvaa, Icoth6jsctets, arc soil pasts, atrd bercfcial pradato$
iodudiry lacewia8p.

Tfu Inrcct Suwcy sc(v€s trot oDly aD imoadialr practical purpo6€, but SIso

Eoyide. the dat! e3scntial for thc study of itrsecl population chaDg6 ia rcla-
tion to hnd rllc snd agdqrltrr8] p.actic.. This udquc iaform.tion is uld iD
otb6 dcpsrtD.ot at RothEmltc4 aod tt sev.nl ftaearch ccDlE3 ebcwh.rE

AE .otirely difcrlnt Edhod for monitorhg inr.ct populations tu thc urc of
8iDplc &sps ooot iriDg a ser stt sc'trrrl This spprolch, d.vclop.d iD co-
opclarioawithttcItrs..ticid.ssodFutrgiciddD€pofln,h!3thcadvsltsgc
of b.hg ch€ap, cxEEdcly scDlitive ard usualy spocifo for a lilgle pcot, so
thrt huch of tlc labour !€.d.d to sort .[d idcntiry €.tch6 is climitr.t d.
Thcsc trsp6 can be sitrd withio growiog crops ro thst sD iDdividual farD€r
caD rrlc thcm to Dake hi! owD past aslErsEcDt or thrt c{n bc uscd by ADAS
Agicrlltuef AdvilcE or coEo.f,risl or8.dlstiotrs ar a b6d! for Egiotrsl
3pray *,amiagr. So far, thc iocltrod he! beaa succaaafrrl for paa 6oth; thc
poGsibilitica for other moth!, strd for wh.et bDlb f,y, aE bciot inv6tiSetrd.

lfcab d ffibt cfqgcr. Thc eft€.t of tcEp.rsturr, yind ad
Einf.ll otr thr !uDb.l! 8nd activig of p.st populetio[s is profou[d, .dd
impin8.. upon al$o6t rll frcld pcat probLds.

SIW lnd lcattcrjaald populatioD5 are tli6grlt to B.aluE aDd thcir
activity i8 difEcult to prcdicL Both arc t.Lt d i!. coEplcx ssy to risilg rnd
falliag tcnperatue, humiditi.. and p.rt ps rtlo deyliSht. Ir!g-i6E ob&r-
vetioB otr ficld poFrlatioss of tb€3€ trvo pests itr ralatioD to fltathct ihould
providc information leading to aarly wdtuitrg of irfrrtatioN and Eorr
cfactivc usa ofprcaaot rnolluscijd6 sDd ios€clicid.s. Thc loDg-tcm iDlorEa-
tion collcctcd on aphid md tnoth popuhtioD! cnablB rhcir ebundslca and
disEibutiotr to bc mappcd srd linted wi0t w.ath.r.

Dirc, *illitE. Thc drilliog of ctoF dirc.dy itrto so urculairatcd soil that
h.s b.cn Ire.!.d eith ! b,ro.d.5pc.lrum hcrbiidc ro till crillint yct n tion
ir bccomiog iucrsiagly commoo. Thi! prr.ti.. tnc.dy cL!8E3 th. pc.r.nd
dit alc proHctn!, iElrriog somc and diminilhing othai Furth6rnor.,
thcrc ir cvidm thst soit{welli!8 iovcrtebr.tls that do not ooaribut
SEatly to soil fcrtility ia plouShcd soil .r. much Eor! iDpott t in ua-
plouSM soil baaaulc thcy provite ch!trtrcb altd crcvicas for rool grovth.
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Thi! ir cspocialy truc ofcarths,onDr, whocc rob itr thc btr td,owtr oforganic
Eattlf and its itrcotporrtioa hto thc soil is 60 iDportalt.

E aoir .AG.t d rdhd ..fElogy. ODc. the typ. aid sizD of 8 pc3t
problcm hss b.eE idotifod, it is celcntid to .ss.ls wi.tt ( thc daurgc ir of
soffcie aconomic importatrca to Berit m tol, rnd if 30 lo dctrrmhc thc
bast mcthod to u8a,

IN l.tu d aq yi.Lb, Ituowlcdgc of lh. Elatiooship bctwcco
itr!.d p.st populstiono aDd crop Srosth and yicld ir eslcofial fo p.st Ern,gF
Ecnt .[d th! prevcntiotr of yicld lors€6. The efecls of p6t .ltackr ca! difrr
gtatly betf,,aetr sit s and ecasoor, being dcpcodcot not oDly o! Ft Duobaq
but on thc groa,th stage of thc ctop ehco atta.Ld, .'op Ya.idy, soil condi
tio!!, wcathcr and mluy orhcr factors. Thir v..isbility oft D e!&.s it diffqJt
to dcfnc p.rt populrtionr that jurtiry control, sDd intcnrivc iovcrtig.tioor
art nccded to ocasure yidd lots.6 aad dir.vcr horr thry arc caurcd. Pcrtr
that arE bciDg sfitdicd in this wry imlude som. oD Snsr' c.r.sls, fr.ld berrs
arrd oilscad rapc.

As part of ra ovarall RotbaEltld progtamEc the dcpqrtoctrt b colabor'
atiog i! rtudi€s to ass.ss th. rclstive iEportaloc to 6.ld (rop Production of
ioscct pstr comp6r.d eirh oth6 factoB atrccting thc yicl4 such ts toil
fertility, *Eathcr, pstho8pa! and ncEatod.s.

Thc economi(. of p€3t daDa€p, pest coatlot snd ba[cdcid itrlcctr arc being
evdoated for solDc fiald ctoF to dltermiac Fioriti6 iu ttselrch aod adYilory
work.

Ptub. d fuu doFt. Rothan tql has long icld an suthoriratiYc
politiotr in thi! 6ubj.d aod wort coltinuca otr a3s66in8 lhc raolooic_
;tom6 obtaitrd from ming toa.ybc.s to supplca.ot cxistiot pollinrtiotr of
6eH crop6, and oo ways of iocarasitr8 thc cfidaocy of holq@ colonies ured
for DolIDitotr. Thc lattrr includa Btudies oo thc tachlical Etrd ccoDomic
f.aiibfity of using pheromoqes to msdpul,!& for.giog b.hsviour etrd ooloDy
n.nrSaiaot

Sl&-.[.cb rld lhit tiE ofD..dda... UDforturatdy Ealy Pceticidas lil
b.ocfcial soif,ats as wcU rs thc largrt pet!, ard thc harlnful iotact! thcmrelvtt
may devclop llaittaacc to tte,m.

P.j,ir 
', 

d b$.bl.rni.rt SoEetiE . pesticid.. b.rE population
of c.rabid end st8phyli[id be.d6, olhcr pEdators atd p[sril6, .nd .oil
arthropodr and carfiworms importatrt in lhe bEatdowtr of pl8nt littar ond
iB hco4oration iDio lhc soil. Bccs aad othcf importrnt pollin"ri"g iBectl
rr! atro;ft!tr tilcd. P6t populations havc somctim€s cvco iacrrarcd follov-
itr8 iNecticide ttatm€ot! t[d ddrroy prldatDts Eorc rapi<lly ald cfrictivcly
thatr thc Fts tbcorsclvcg. Scvcral exFliEctrts to Eonitor thc cfrac{r of
pcsticides on populations of soil sdmals, capocially aerth$ormr, atrd thc-bllrtdown of org8dc 6rtttr, arc in Fogr€ss. A lotrg_tE m expcriEent is
hrhtaitr d itr Applerree Field itr whict ttc etrcc{s of Yariour pcsticile oo
soil inycltcbaat6 i& Ecasured. Tha ai6 i! to dircover shich ofthc Fstioidcs
ctrlrcotly .v.iliblc for dc..Easing thc popuhliotr of a Dorriorl.r p.st is lca.t
liL.ly to dsr8gc or tifl b.ocf.ial organisms. This wort L bccoii.S hcrQsiDS"
ly itoporlart as so-ca[rd 'iotcgrat d'mcthod6 of p.3t rraoagamcnt all Dotc
t4
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uid.rv adoDtd, Chgtrirh .iE d ar iN.Et+ cnlds rDd furti c8tr ![ oD

;.ioo heiro somc litrds of b.a€fci8l ortrairmt ad to oecd li'ir shon-tcrm

.nd lone-td[ efrccls &rscslcd.
-i; in;.stisatioo into $avs of conibioing coovcotioEal P6ticid6.Dd b.ac
nirio."aois-ro to 

"ootrol 
c.Ilal Ft3 is itr progr6s i! cokboretioD with thc

ilssstro,_ure Oops nescarct lDctituta eDd thc Gaac C,trscrvaocy' Ttc de?art-

i.ni also colaLorates witb the Insectiddcs .od Fuaticilca D.partm€lt to
i.r.loo metbods of cootrouiDg peiB, sucb sr tlc b€aD ephid (blac$y) rod
o"sr &"iuca rap", *ith minimum tarm 1o the bcncocial itrs€.|& .sp.cisly
[..., tht rt! rrtrtca.d b)l r fowars

Ratirfuca/lo t,lel,aitbt. A potcDtially serious hrzard to mrny iEportstrt
croD6. 6pccialy pot4to.s aDd 3u88r bec! is rhc davdop@tr] of wida6paEad

nsiianci to orgaoophoephorus insccticidea currcotJy urcd for aPhid control.

Workinc closcly eith thc lDsecticid.s rod FutrSicid€ Deprrtmcot it i3

hoDcd to discover whetbca r€siltaocc fu asocistrd with paniceftr c.oP8-;sticid"", 
o. sprayinS 

""quenc.s, 
atrd evetrtutlly to Gf,plai! iis tefttic balis

; ri.r practic€s that Ditriois. its d€velopEcDt csn bc adoptd.

IYci D.llo& oa caneoL Bocause caDwntional insec*icidc ira.td!trtr oftad

D(oduae utrdcsirablc aDd urcxp€cred sidc'cffac16, D€w ways of coltrolli!8 pc3t

popolationr arc always bciog rough! aod reveral i lrEsting Polsitilitia ar.
bcing cxamiocd.

Pboet, ,,, dt vld, . irttilart, Potcot chchical messengarr
' wilcly used by insacts for communicatioD, Dsy allo bc cxploitld to cotrtrol
Gt ;utbrcats- For examplc, thc dissamioation of a scx attrr4isnt or its
itrhibitor in a caop may ao diso.ientstc atrd co[fuae Ealca 6aarrhiog for
feortas, that few pairs rDe.t, suacassful ErtinSs dactr.sa' aad a high propoltion
ot rtcrilc eggs art laid. Alt€.Mtivcly, it Day b. poerit e to attr.ct . hi8b
p(oportioD of m&16 in a populstioo ao a Ph6omone Eoulc.' srd IiI theo
id, so that too fcw reDain in the PoPulation to fcrtilise all rbc femalcs.

Tb6c possibilitie, $rhich *ould bc most untikely to p.ovidc eoviroldctrLl
sidc-cfreats, a& being studi.d for .cvcrsl Fts, 6padr y moths 8od [i48.

F@l ffis stt &t lot dat. lmgaveiJ' or 6v EollusciiL. msy
rlsuh from 6tudlr otr thc dr€mic.k in plrlB to *hich rlug, src .[r.cicd
to f€cd- Whcd odd€d to boits, axtacts of whcat bran, caaroi ard msize
arhancc rhc FGpc.l! ol thc b.it being foutrd 8trd ..r.o by dugr. Mq!
cfic.live sd ..fcr rays of iacorporating tie toric ch.oh.ls ifio dut baii!
are bciry ciplorcd.

Uttl ly pbga. Iorccr FrhogsB hrE bcra .tudi.d iattoivcly rr
Lottsltrlrcd.i'c. the 6il-l930i rs thc crrL.. of rn ry dit a3.. of hoo.rba.!.
Thc kbotity rad itnportdcc of runy, indtdi[t Ev!r'.I ftc.o0y di.ev!..d
virur.3, h.vc t .il.st lri6hcd. Mclhodr ofco rolling lhcm.rt coitimootb
.ougbt lod cy.lu.r.d. TIE potbogrra of orh.r itr!.ca. tbo ilt nor rc.ivitr8
sti.otion hr! yith the coDtrary aio of sprcading tlE !r ! lEns of p6t
oo rol. For Gr.mple, p.lhogrrdc fu!8i ofi.6 til hdividud ephids sod whaar
htlb ii6 but unfortunilly lcvdr of inf.c-tioo hiSh cioulh lo dccrt..c
populrtioB .ubatloti.tly do not o..ur Daturslly uotil t[. p.al! haE dit d,
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damaaed 6opr. The posEibitity of itrtroducing spores srrificially €arly in-ttu

sea9otr is beGg 8firdi.d but success is litely to be dcpcrdctrt on w-'athcr' I Drs

mcLhod is att;tdve, likc coDtrol by phcaomotrcs, be'ause of ils rclativc

spacificity and ab6€nca ol undasirable enviroDmenral ctr'cts'

FEaaEtal ttdia$ Maoy aspecls of thc work arc bas€d on ftrodamctrt'l

*i*tit"l "a* without ;hich progrets on the applft'd toPi6 ddcrib'd
above would b. difrcult or impossible.

M.cbrir t o! ch.nict! corfrl!,rlct io,., Thc orgsdsation of a.honeybce

-io"" rtouitts_m-v diferEot fec'ts to bc commutricated bductn hdividual

inid, .ia oray of thc si8lab they enit are probably at lea3t partiaUy

ai"-rli"f. ioa thi-s rcasou Ges arc bein8 uscd as coDvenieot cxpcrime'tll
inrccts with which to ilvc6tigate the Phy6ical and ohcoical properties ol

ohcromoncs aod how thry are uscd by inseos for difcrent tifPcs ol ood_

in*i-r.ioo. This wort nec€ssadly includas studias of the morpholo6l and

functio! of aBtennll rrocPtors of b€.s ad other insect!'

Popbia dy*aict. Nc* Pays of colletiry aod atr.lysiog the Yast

arno_J"r of aua 
"ottcct"a 

by tta dapartne'ot on ilse't abuDd'acc 
'ad 

6ovc'
..m "* *r"t "tty 

U.ilg sought io provide a bctter under6tasdiDg of the

fundamaotsl caus€s of cbengcs in pcst populatioDs'

Iaro,I,Jr'u of iasuu t rntcro'olf.a,i/"ts' U crlyitrS thc work of $e
*frof" aepa-.tm-ent It tt e ability of m;y stafr to identify thc p6t6 and relstcd

iosacts caugbt itr trapc aod ciops, and the micao-orgaosms associatcd \T th

trr".. eifii in r-ti svsteroatics of aphids' f,ies' moth' pe$sitic walps'

rt.im. Uittes. aatthworEs aud ioscct PdthogeN contributc to tbc wholc

cfron ihour! thcir ttudies otr ios€c-t Eorpholory, Pbysico'chtmical properties

of virus€s, ;d cultural charrctdstics of bE€{cria and firDgi'

}# INSECIICIDLS AND FUNGICTDES DEPARTMENT

Thc work of the cherDisE and tiologist! in thc dcPartmeot is-aiE€d at.Ealhg
cl,i'ni"at 

"oat 
ot of pe"ts and dis€as€s morc efficient 

'trd 
safcr' This includcs

a*.i.oio"-a "t t,iutiogtrovel m.thodsofcroP protcctioD such ss the u3c of
ct".i&.'*ti"l moairy iosccr behaviour' Howci'er, Esjor dcpcodenc' otr

-or-tion"f io,""ticiai and fiugicide!, sometim€' in conjunction with novel

me-rtoAi, wiff continuc for thc ioreseeabtc future. so that studiel on tb'6'
*.."ria, f..a thc mdor part of tbc rasalrch progElntllc This involvcs

uotl'f.Graatv s[d field wor]. aod Bages from rhe iovestigarion of iome-

diate Drartical problams to basic studies oo how crcP ploiectioD cbllltrcus 
'ct

and on the factors lvhich in-ouerce performancc'

R&riGhlF teti.ao noLathr sEtctoa 'd i!"dclhl 'cr fy' Mort
trrarionshiis betwccn mol€cular structurc and iDscalicidal activity arc still

Jitr-ua-O'..ttooa, 
"ra 

better kDowledSe is ,eeded to providc a fi ly ratiooal

Lrsis ior 6oding new aod better toxicabls ltr rec'lt work thc d'p"tmeot has

;r*;-tiltd o-o coopounds rcldcd to thc oatural i$e'licidcs foutrd itr
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ovrclhrum flowcl3, which rrc outttatrditrgly lafc to msmmak and hlvr vcry

iivourrblc proptrtics iD ttr .nvfuonmerrt. Sytrth.sis of r[ry ditrctcnr

comooulds aad craminrrion of thcir chcmi.al rnd Uol,o8ical proPctti6 h83

r#bd [uDy of tbc ct dlkrl featur6 rcquircd fof iE clicif.l rdivity. One

;utcoEe of this work ha3 bacrr the discovery of scvcIal outstlsdingly activc

ncw swthaic iDscdicidas, somc of vhich alc in coEscrcial production.
prcvicrix pr$rdas wcrc cmPloy€d mo6tly indooIs ald i! thc glBlhousa

tccausc Ocy are cxpcosivt aod docoEpoac Ycry loPidly outdoors. SomG of
ttc nost rcccnly disoovaEd compouDtls, howcv6, f,rE chcapat and mor!
rieblc vhilc rctli.Ding the favourablc propcrticr of previour pyrEthroidi, rtrd
ro crteod thc ecop of thc 8roup, psrticulr.rly for co[trolliog pcsls h striotl-
tltr ad hortiaulufr.

Modc ofeaio ofhss.tidd6 rrd tlc crGotr.cthto.. As vith sMi.. oa

mucue/activity r.htioDibip6, itv.3tigtioa of th. Eccbani&ns itrvoh/ed in
thc poisotriog proc6s 8iv.3 iDforE tioD trecded to osc .xirtiag Fticidls to
tic b.rt adv.lt 8E ald to d.vclop b.ttcr o,r€s Eorc ratiomlly. Dioc.hcohrl,
nruroa@toruical rnd clcclrophysiological dcthods ate thcrafore bcinS u!€d
to idrntiR thc criticat cit ! of .EtioD strd the bioch.Eical sys&Es ilvolvrd
ud to dctrrmim thc iEportatrcc of the ysrious foc{oE thlt govcitr tba
aEouat of ioxianl which Eaaias thcse sitls. In cc-ticit.s ftoa vsrious
das.. u! bciug dudicd, itrcluditrg thc pyr.throid& so ttat irfordetioE i3

oldc rvailablc to guidc th! synthcsi. of ftw compouadr.
Raiirtanca i! ola of the most indportani problcns associarcd with tic utc

of hrccticidE ttroughout tlc world, s[d fu bccomiag progrtssivcly more
r.Iious. Fundatnetrt l toxicological, gcoaical ard biochcmicsl ltudie! in th.
dcp.rtmcd sr! h.lpiat to clEidatc thc nsture .ad ioportrtrce of the
Eccbrdsms raspoorible for aesistsncc, uring houlcii€s, which aIl psrticulrtly
.uitabL for tiis type of cxpdiacatal work. X.trowldgc thui tain€d is now
b.ing applicd to thc shrdy of resirtrocc to ins.cticidB in sptids in tb. 6cld
vith thc obiEtivc of devdopiEg iDr.cticidal r.gio6 which will procnt or
dchy the dqvclopE€nt of lrsislr.occ.

T[. Eod. of ..do d htlcid.s .d tL cc.r d tohre- Fulgiridc. .te
utad ilc[tasiagly to cotrEol powdcry milde*s oo calsl! erd fs.tors dctrr-
EiDi[g thcir ectivity 8rE bcitrg cxamircd. Biochemkul rtrd physiologidl studi.3
to d.tcrEinc mode of actiotr form . major pan of thi6 [,ork which htr
coocatrst d so far o! thc firngcidc athirimol. Sttaitrs of mildc\r tolaatrt to
ctiirinbl b.vr b..n dctccr.d in dlc fcH, .nd by . Diliot rtc fr.rort lvhkh
io0ncncc thcir survival, it is hop.d ro devisc proc.durB to limir &c rpG.d of
luch stdins vithin thc popuhtio!. Th. problcnB po6cd by tolcraE of
Frhogctrs to fuogicidcs hevc much in commoD with thoia a3iochrd vith
t€iitaDce to illa(iicilas rnd thcrc ar. some aiBileriti6 in method of
lpproarl.

Idlarcc of .!vh@td far{ca rtll faddalha 6 fia Darih.r.r, rovaraat
aail rfi.ctlr.E d ladddar. Thc Gffcctilrnasa of i pcaticida dcpaodr lot
orly oD it3 torid$l, but ebo oD how mrrh cal ftaab tba taAtt orlrnirdr
foll,owing eppli*ion io p.!.tie At p.!s.ot p.sticib .tr mo.tly u!.d vrry
ilafiainlly, whh onty r vEry lmrll frrction ot ilE tDount appli(i rcaahitr8
thc iotcodcd tarSEt. Thc rEmiindcr cntars drc cnvironmcnt end mly efrcct
non-tat8at orlaDisms withont coltributirg to pcst coDtrol.
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To sug86t posriblc ioFovlEaot!, it is rccBrsry to ktro\f, acctrl.taly how
p.sticidB are distibutcd by diftf,cat trtdhod! of spplicatiotr sad to undor-
.tasd how thcy pcisirt 8d st! rEdislributld sutEcqularly. CoDplcD.ot ry
bforrration about tia charactcristics of target orgsnislls as recipiaDts for
pc*icidcs is abo necdcd. Tt..c f.clon arE bein8 Btudiql for both folirr a[d
6oil tsratocats. The tnowlcdg. obtaiEcd providcr s basir for sugtE ting wsys
to Dskc pcaticidca spplicatioD EorE s.L.ti\e and €ftcieot by bcUtt timbg;
distribotion, or formuiatio!. Grrrcot *ork iacludas tha devclopDcDt of r
clargEd dropLt 8p,pli.atiotr octhod to iEprov. thorougha.$ .od .fici.ocy
of coY.t by foli.r sp..ys.

Sqvcrel iEportaat D6ts atrd dirc8ra cao bc controllcd by ry,tarlic c.hani-
calr *hich srE tslcn Dp ad tralslo.atld by phnts folloviDg .ppli.atioo to
thc foliag. o! to th. loil Thi! Erthod h., Estry dvatrt.tes and tt pdacipL.
irvohrld alr bei[g crrmi[cd i! detril.

Cad of .ofliaD Ftr rd li$, soil-bo!trc D.3ts and dic.a!6 atc
aooot thc Eost di6rult to ootrtrol rnd iE additioa to ltrc wort o! Edcdying
pliodplcs d.!.!ib.d in tbc prEccditr8 s.c{ioD, pr.clic.l cotrtrol m..ror!3 sr. aLo
bcint Btudicd- For.rrrnplc, i! couaboration with the Atriq tud Dcvelop
D.ot.!d Adyilory S.rvice of thc Midstry ofA8ri.ultuG, F,.hcdcs aod Food
(ADAS) Dor. cfi.ctiv. chcmicrlr for controliDg *L6t bulb fy l8rvr. (D.r.i,
c@cuto) ae lcliDt aoU,&L Althou8h soEc rEcadt chcDicals at! Eodatatrly
suocGdul !o catircly satirfoclory rlt6Dativ6 foa tta orSroochlorina i!3cdi-
cidc! h.vr yetbo.o foud.ID oollaboratio! l*ith thc Eatomolo&l Dcpsft&nt,
oct[od! for cortrolli!8 rh$ ere alro bciag inyrrti8.r.d.

I! thcory scad treatmaot ir a Fltid arly conwDicDt, ccotromical atd
salcctivc Errthod for coutroliog saad- aDd loiLboaDe p61! ald dilaarca, tr
wcl a! fr appbiog syrta.oic coEpoond!. Prwiou! wort b lhc d@rtment
showcd, howevlr, tilt cortra.rdal mcthods of spplyilg both liquid ,nd
powdar trertaaots *,cre u Btidactory strd stiaulatad Inrtrufschtrls lo
produc. idprovcd sccd trcatEcd hachincry. In ilstcd ituaid th€ biological
EquiftmcDts for cotrtlol arc baitrg iDvastig4tld, bolh foa !oil- 8!d lcad-bornc
dircasB co[t o[.d by firDdcid! sced rftatmdts .!d fo! soiLtomc p..ti such
ar wheat bulb [y larvac.

Hrffil.li&.fi.c-lr ol D..tid!.. d b.tr 6dd lBtr. It is obviou6ly d€sir-
ablc tt t dadaSc by p€sticidB to pollhttiDg iis€ots snd to tbc Drtur.l
cncoies of p€sti should bc tapt to a Didmu.E. Itr colsboBtioa with thr
Minirt y of A8riolturc, filhcrica s[d Food, saEplrr of bccs su8poct€d of
bcitrt poisolcd rnd ..ot by b€.kc.pcrs to thc B.e Advilory Servic. rr.
crsDiacd. This cDAblc. thc main crus6 of bcc poisodaS h practicc to b.
id.odfed so tbat mcthods of avoidiug hara cao bc .u8g6t d" Th. toxidty
of cort.auy ulcd Fticid.6 to bc.s k test d itr thc lrboratory rad 8dyic. i!
giv€a about feld triab. The po6sibilitid of dcc(..liDg dmsg. to pollin titrg
iDs..rs wiliout dimirirhiDg oontrol of thc p.str by altcring flc{ott ruch a!
ohoica of toxicstrt sod forEulation, timiag of apl,liaatiour atrd dosc rstes aE
bciig iDvastiBtrd. Smilar far'tols !rc bainS atudicd for prEdaton aad para-
sit6 of rphi& vrith thc aim of rllowiot tuch natuEl.ocmi6 to conhibutc r!
Eu.h es possible to coutrol .o that lcsr !.sticid. can b. u!.d, io tee?iDg vitb
tba oolccpt aow hrosl 13 btagraild control'.
l8
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ffiffi#ffiffi*,
ff*"x*'*ult'HmY#"1ff H,rffi#H;.",
i*ff :"mt#f r,rf"H53LTiffi:f, #:x*
#rT"f,I;;;tiA-b'* diroood'b"t molb' urd iour moth! ttE 

'ko

ffi"ffi'l;"fl r$m,n*mL*ffitBHl
;rtitlnrats on aPhid f'!dirg'

,#ffi r*,ffi ffiffi ,-Y;H1XFfu!.[
I5.-r. ,r'1' d.rlnm€ot h.! sougfu improvrd mat.Iials for thit p[rpo!G'

##"'#FfffJr*a3*'r#ffi H"ffi ffi
;;b.L* srould .Itd lFli.atioD to tie folirgr' Ysrious cnloElt
I]iir"-^r -imrri"o @6son 6cab of potato Ead beetrool (csurcd by

ffi H#ffit*H:lffi :[f*H"(ffi *##f,t*
;;fii;;i""d-";;. bei4 invlstitptld i! phvnobeical tod biocb'mirl

ffi -a otttt ,"it'to.* dir.as., are bei!8 ttudi'd'

ft. (lcolcel II|bn Udt

Thir rmil. a!8oci.bd with thc I!3cdicid.. sDd Frogiddc6 DcptrtE ot'

-.-i"aa "taai"t" 
shoac fuactioE ir to obtaitr i orEAtio! 'Do!l 

tDc

i"..ri*t.r. ..i;"tiurtotr .od pcnistloce of crop Prot'ction strd -othcr
#;;;; 

-r"d"t 
ih" work of 

'biotogiats in othcr de'pertn'stt' lt! bro'd

#;dr. ; t" hr-ve thc pr.cti.al-u!. of cf,op porccdon ctrcoicalr aod

;-;;--rE i; .a ibdr biol%ical efrcct. Much of ihc wo* i! d''votod to

i-il"-.f i.-"d"t praai-cal ioporrgacc aod th' FoSrrmrlc dtpctrd3

[ii." - ,L J, 
"r 

tie uotogic"i acputtm""a bot udcrlving-prindpls
erJauAea *lcocwr pocsibte. Rclatiotrlhipo betslctr Phftc+ tld-cblElcal

"-*ti" of 
"neioi@b 

8rd thcir ootrility i! !oil, optalc by pralts-rno
L&a"tior hav€ a coEEoo baris whatsvcr the biolotkd f,diuty ol tDc

coipouuds involrtd. Soda curEot Proj*t! src Siveo bclow'

Ccerl d r&. Thc pdsisttoc. rnd oobility of- Dor-fuEdg'lt
lcE ticid6 itr soil .!d rteir initial airtriUutioa followiDs difr.f,tot nethods

of application nll bcinS all mio.d iD rtlttion to thcir cf'cls otl croD Jdcka

ud iic dc'rtlopsrcnt ofDohto cysi-ftmstodcs R'ri'uca in scvcol ctop! rrt
mooitorcd in rtlation to-do6c etrd tie of.ppliatioo.

hida.. fc coddt e{qr dece oa fofo4 Mctbods of
app-lying fungicidcr ro poieto tube8 for conirolling urbcFborrc-dis'a5" rr!
ti:ri .iit*it a- rx inititt ai"r.iuutioo of chcmi,l sllcr 

'PPlicttioo 'odrubcfrucot fio*ation, t .nslo.ation tnd mctrboliE, borb in th' tut6
ourioj rtoreip ald ia tir 8rowiog PLlr !r. bcitrg nrcarurcd aod rclrtcd to
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di&.!G cooLot. Thir rnrdy, liL th.t oa lcostiii{'rs do*ritcd rbovo' is

ffiA.i;i rrd.,i"d6v ttt uoit to,tt"tt tt" rtirtributioo ofcf,cmlalr
to thcir biologi€l cffccB.

It dtu o( bt. vsriou! ctcEic.lt !u't !! Folioric tcil rr! ectiv'

"iiilLra"iri .rorirg Eoulding ot hlv but hav' Fovtd uddi'ble in

iiclcc. frrc eoplicrriourtdirtributioa and tiologic'l ctr'divttrc'! ot sucD

itenicrls i. th#fot! bcinS.todicd *ilh tbc objdivc of dcvclofi4 inFoYd
Eltiod! of t&atn ot

Nltrl0.d[ ffitdt' Thc p.6i!taocr, dittrihulio! and cficc'tivtoc$ of
Jitt- irroim. it rcil ;re bcilg .xrmilcd itr conju!'tio! *ilh rgro-

looic work by rhc Soik 8d Phot t'futririotr Dcp6rtncot

Le'r.'rr .f..r, o[ .rdrh8 s.tfroa.6o ffi Ar Prct' linL i'
t ii- 

"to.t 
tf" toooi.tir -ctrcci bn roil of rtpcatcd u€'tm'atr with com-

binariou of crop-protccion ctrcmicalr. The rfccls of r?pcatld ttLtGE
Jit---tiitu",i"'"r *pr.-uti* hefticide, iorcctiddcr srd $ecidcr on

i.p -liJat 
""a-t*a* 

lcvcLs il toil stc thdEforc being crrdio'd'

MOI.ECT'LI'I STTUCTUTES DPTRNUENT

This dcdnEeot tva! .ct up iD AFil l9?3' Thr 8ro"rl thc of il! 'orl 
h

tc rctrhoo of motcc{lu sfiuctur! to biototi'sl lctivit '

C..afh.do .Lokt ThG mrin .opi!si! i' oD ilc 
'b'oiltry 

of Erjor
tni 

"ruLt". 
p.t i'ro, nrglcciuo, rad cttliuo' 

'!d, 
h sdditio-D oD thlt

#-#;.-frifurt' ;it ri .troat uo a"a boriuo we lyErf,G'irc com-

;;;;;i";;.;lrro with $Gsc n'lslr iod r"k iho!' wbich *ir b'
;i;.;6d;;;'Th. long-tcrm 8im ir to dircowr hov pL!t! i'k' EP

ilt-u" r.""o.o. p.t*iun tt"a roaltro, ana *y s fc* pLott (''&-iugrt
taf roorrirc ttc tatcr alcoaot fot gowth' Wc ob6'rvc thl cfl'E6 ol l!L'
;;;;d, "t tu 6;r;ttdoo of fbntr' snd Frtiorlarlv oa rtc opoiagl
;-tft-- rt".eta it thc kircr. wc aic lot va i'l a Potitioo to rsy- that w
-ao.t oa *hat i" f.ppcoiog at llc doLcul" lcvcl 

'!d 
b r.3t th' th'ory by

csp.riMt in thc frdd.

Ctldl tlt@t iLrE artc lf r lcw ctr@i'l ooopouid bst t"o
otLio"a ath.|r Uy or."cion ftoe s phlt or tli6'l tourct or by tyltElt
i"-o" fru-oiit i oftlD !..a!ery to tdow, Dot ody tbr nuobcrr rod

fi"a" J.t .. i"-.ot, but .l!o boY rhcy sI! 
'rsnfpd 

with gloct P qP
enothc(. If tb! ;mDould is ('Ft liE thb irforE rio!' i c' t}l trlolocur$

iict*i ira,i.t tg 6.ta ugoir ."a .DdGs' cdr b' obtsiord hy phciog r

"i"nt 
."rtt t io r t... of X-roy!' collccliDg tbo diftlctioD pq'L'! s!'l (drtf

mrih calcubtioa) obteiaiag a lhrtodiDcnsioEd Di'ture of 'll tE llo[u 
-ID

ooc oolccde aod of thc ray lbc ooLo*t 'l! P6Acd- to-tctbc' to.trc l!'
comolctc crvstal. Wc urc lti! tach[iquc to tolr|C itrltc frrol ol FoDEET'
-iln t'iti"* it --rdinriion ch;Bittry; htrE $c iDtcrrst li" ir lrowilg
what atoma ar! in cortsct with tbc Ectsl ald at s'hrt di6Dccs' Thb in{otEl-

n
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iion Ladt to rbc mrl *.tc, !lr.'!!riDt io Prldir-Olc Litd of-nrchod' tht
i]ir6ct pracrcntlattv o a partillar nrctd' tt i' dlo posibh rolbtcrvc
iiia]ii-ol u"r**. ; nobq c sha rtuchcd 

'o 
thc Ecid 

'!d 
io iB purt'

iof.*.a fo.* ms i! ulcful io tic dc.it! of poLntir'l compbr'formiD8
-iiics. 

Ooty -In" ofrhc cotrccivrblc ch.trtc'' tb6' rcquiriDt lhtlc-'n'rs/'
i['6;; ;'tI" ** molcsrk must bc 

'b& 
to fo'ar coopL*6 rbo with

*ffi'Jffi prot'LE thc tcobniquc i! urcd to crrru&h tic
aGfr orrtotioo of i conpound .rtrrcLd fioD t Dltrrd ptodocl

6fr .s G" RotharEt d or in olh€t Lbor.roric. of thc Agriorltrnl
iffi Grio") t tto t"t,c.rtr.cld tbr co Douo4t brint thc.prcqkro 

-to]iii,t '.trurt 
6r otu itrYrstitrtiou 8t! €quivocat .D ildicstion tLst th.

I---"na *ouios aorE oot/d itnlc{ural fc.lulq An cr|mpL of tii! Pa!

L-iicotifcrrioo of pnyrub.dn, . coopourd iloLt d ftom blishild potttc
h" .rr.trri$ in thc Food R€Ich IuiiruE.-'fi 

rm tiA aaro of fobhm ec ttr colhbor.tiry with tbc Inr..ticiLa 
'ndnrtrriaG O.p. t"r"ni to dct miDc rtc '!b.oluL cotf8ntion' of toErc of

ir.Encrfut niw ias..ricidct tbc, hlvt llccody d6dopcd- Mrtry compouldt
Ld,,cra bv olros or.d6.b, iEludilt iDrcdi u! of cith6 r rilii-tD'lcd
liirn uirica foto. (RiCt rad lGft helds .E minor iore8.. wfi.[ ..troot
i ilrca in aov wav to Eatr th.o iLsdc.t). A[foutn ir cray by optical

if,oar to Arxrver-ttat tb. moLcl .. hsvr h&dcd!..c' X'fly difhrciio! i'
,t oot ,rtoa o*mtlc for dltllEililg ditlc y wh.ltcr thc Eolc.,rL it
r.rnilh; .irii or kft-hrldrd i' e. the .bqoh& ooEfuEatioo. Thc ritc of stioa
ofe H6beicaltv+aivc coDpouDd cetr bc iDrgiDcd r! thc mould of whi5 thc

--oouoi ir thc catior: if thc coofesratioa of th! calting is laosD' risr of
tc irouU cal bc dcdu..d tod u!.d i! thc d..iS! of futh.( Uologic.tty'
adivr EoLqrLa,

#.NEMATOIIrcY DEP.IBIM T

Ti! d.Frtorot studia ncmstod.s (G.lworE!) h3J! or !rupad.d io-t
plrat pin:ittt, of rhich ov.f, Zm .Pocics hlvE b..! d..atib.d. A fc* Iivt
iad fid oa or ia tic acdal pdrrt of pl!!t3, .ooc srE itrt dd pselitls of
roob hrt Eod live h rhc soil rnd f..d .illtlrlly on rcot or old.rtrcold
rbt. Thlar rt! rlro dr.!y othcr rpccicr of acoatodcg in roil, ooc of which
faad otr boairfia, eoE! oD fulgi aud rcnc o! onhrr latrrtod!& Woulds or
ttdint plrti fi!.uc .leo6t .hay! coalain ftco[Yilg lDcci+ whdhcr ot lot
ah.y 8ho oolt itr pl&t p6rsit t E cru!6 th., ato iErll, rbout s oillifielrc
hoS; wo.f tith ocndod!. involt!3 Bncrh akto.co,py ud fhcir crtrrctioo
from toil or phds b a tldiour Focra!.

Ia-.ria..r.-, ratrt:r d U.a.S/. tdaotif.ation' dr.aifcalion rnd tlrc
dacriDlio! of !G* .p..jca dr .! ifiporrtot plrt ofthc d.ptdm.ot'3 wort, .rd
to lil this . rlfcrlncc colhction of:pccirrcs hr.r bc.o built up ovrr lhc Llr
30 r..r& Spociil r. ioo i! paid to c.onomicalty ittporlrnt 8@ra of cyrr-
wi dd (H.t.rd.t. and Cl&Ta ipp.), lo root-k$on ncErrtodci
(Prsrflarcftc spp.), rpinl trctr todE (rrdrc.r/rarc[&, &d fotraEit t 3pP.),

of stil-bome vinrscs (.f,{otrirrcag Ld8:i.bt , TncfuB 
^ttd

i
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Puottcfunlr) rd toonknot DcEatodt. (-M.ror&E tt), qhich air of Esjor
imoortanct in ihc trooics. Tteir ident'rfcatio! calk for kmwlcdgc of their
dialca rtructure, witich rcquires rcfiocd microacopic tcchoiqucs. lbe
6caDdDg and tra$missioo clcctron microscoper are us.d to study dc'hib of
morphologr bcyood t[e rurolving power of light microscoP.s. The furctio!8
of oigros-irt ivcotiglted dng advanccd Photogaphic nahods inctudiag
ciocdctograptic .n lysis. The life cyclcs and host nat€q both crop€ and
wceas. i;a;6minc4 for thb knocrlcdge is 6sential for cootsolliDg perB by
cuitablc crop aotatiotr6.

S'trd Etod.., R^6 of Dirtt nclut dipsnci attack o widc ra!8e of plaltr
aod thcir pothoS€oicity, biolory snd taronomic st tui is studicd to plovidc .-
tqclrouni tor iorl on thcir AEttol. FarE GxperiE.ots includ. thc etrcct of
tbc m-ces oo plg grovth aDd Srain leld atrd also the lurvival of tbe rcmatoda

io the eoil vilicb oay cxcced 5 ycats without a ho3t crop. Method! of disi!'
fcstiat scod .t! bcinS loughl.

E{topcrsldc &tn od.s ofroot& ln saldy soils, flany crops olcrtutrlcd by
thc f;ding of cclopaEsitic rcoatodcs b.toogilgln tb gc'a/a niddotut
and Poritichdorus (stubby root n or.todcr) atrd Lhgi.brur (ndlc
n.lostodes). Although both SEnera oflcD transmit virus€6, tha damaSp causld
dirrctly bythc DcEitodes is;ftao SEatcr than that of thc vitusca th.Y traas'
mir s;vE;d g6er. of toot e.top;rasitic ncmatodcs etc impli€led itr Gaop

dsmace eitheadoue or in a$ociation with each other or with othd pathoSEDs.

Furthir informatioo oo thc biology and dsmagitrg efr.cls of root ectoparasitic

lcmstod6 is bcing sought.

t6t t.sio !E.toa.s. Root l€6io! n@drod(s Pto1le,rcrus spp.' 'r' tbc

com6on6t ald most num€tous [ri8ratory rcmatod6 asrociatad with @rlab'
Itr soee parb of thc couatry, €spocialy otr lighter eoik' and whers ccrcals

arc grown ofteo, tiey probably cau* danage. Five sp€aies found 
-in 

cqral
neUi ate cuttruta in-tle laboratory for studkls of pqtbogcaicity .!d htera+-
tioDs with othc. parhogens. Ficld cipcrimelrs arc b.iD8 donc to s€tt wsF of
@nldolti[€ Pralyleachtt on icld beals.

CW Etorla.. Of the importsn! cytt Dcoatod6' thet of ce€ab (.tae,e'o_

iin avera.) is widcsptcad' .t both fam3, thc bect cyst-ocmatodr (L'
rcid.trrii) occuB at R;thanlted aid the pottto cyst-Deo.lodt (c-,o6o&t4

ra./ocfuleifli) oo old atlotmaDts 8l Rothahsted and on 6ost fields at Wobur!'
Possiblv b€aausa lha Rothamsted soil is claycy 8dd closoletfur€d, cy8t

trcmatodes 6usc much l6s tlouble thaD otr the li8hter soils at Wobum, whctE

ccftali atrd Potaloes ale har6cd whcn Slown in clop rotalioDs tlat would be

safc at Rotbarnstcd. Two spocies ettack poteto6 ia tle Uaited Kingdoo and

each cxisb a3 s s.rica of raccs or pathotypcs. The doParmeot colaboratG
e.,i0 the Agriqrltural DcveloPmcaa ad Advisory servie (ADAS) atrd wi'h
rcEstoloSi;b ovcrs€as in typiDg populatioos atrd staDdardiaiD8 nomenclatue'
MEnv British atrd forcim poputitoos art nraintaiacd undcr liccrcc strd staf
.cro-u.rs h.r" rieit a thl 0sA. Mexico, veoczuclq Peru and Bolivis to study
populations thec. Thc Scuetics ofitrter-rEl,atioBhip8 of pelhotyD6 r'o- d bo8t8

ari studicd. This work is valusble for pl.nt brEcdcrs and cssential if.stiolal
u6c is to be made of the nemrlodo-ttfistant varietid thcy produce. Rcccnily,
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f:*,ffi ffiiH,'.il:ff"Hf,ffi #l'ffi'[?;:j
i-- . -r.othl ar Uolosirl conuol tA.dtt,
'-XiI** * cnt ocuretod.! iocludc. ttudict of b.hlviour, tn tint tnd

El'fuioeri-,-.! ydl !! drt il.d .tudi6 of morpholo8l uliag aho

ralllirs ald tnnnnii$oo cLottoll lllctocopca'

mHffiS."'iffi'"ffffiffiffiffiiffi
i"t* cf"p" to dudy cotrtsol by tl€sulhidc.. Snltr da6.8p to- odonr b,'

l[-ocrnltoa. (Diiyla,cfns diitui) an bG ninimi..d by spplyi't tm'll
ffit of .ti"dtt"r"to or org.a@hosphr& in thc !'d
-frnrorr rt rcwfu tiae hm . ts!.locat hts yct to bG fould whiii ctn pllvlot
.-r"r* io"L""" olo* o".uae in Orc 6op ht in thc 

"'!oo 
Cyt Dct tod6'

Ill.ff, *uto cyd-HtLlodcr, h.v. bc.i coruollcd b, i@rpor.lint
Hio"iroiott t oi ".imtt ..& rcm.ticilcl in t[c ...dH' Thc b6l of
iiSi;Earricoa Dor onlv pllvr t d. 8r to ttc ctoP b{t.lto L.!cn or

oi ncnrtodc irrtari. Ti. .frccrivslcs of a Dcotti.id. i. mudr .fiGdcd
f,-rfr. wry ir wbi,t il it tpplid .nd . n * ,lrdhod of applicarioo whici
Ju".! .iiirrr d.rnr8p to loil lrru4urt h65 bc.o pct ottd (E Phtr

ftc o, UO. to cosur. r.fc a. vcll at .ficdiw uc of o.daticidls, tick
d;i't.d; 6v@t !!d d..ompo.ition ir .oilr tDd (,op. i! im.ti8Bt!d.

lHad E toa.r. Thr dcFrtElnt hou!6 thc Ovcncas Dcvdopmctrt

ldirinistrrtiotr Nctrtslolo6r tjailo! Offcer wbo works oo r vrricS' of proE
lcdt caur.d by plsEt nroatodr. itr rh. topics ald !ub-topic.'

PEYI GI I}EPITTMf,AIT

Phrt! Eow rfilv itr th..oil rnd pdtly i! thc.it, ud thc gowth of oac pen
ir r.fiodd by thc iofif of thc othcr, eitl caci ofth.o drp.ddlot oD Phy*;81'
&.tuic.l r;d biolo8ic.l f&tors iE th.ii .nvironm.nL Ttqc fsdo'. iat r.ct'
lrd mtrcl ofthr wonk ofthE Snrion 8p.s ilto ancopts to lort oui th. trltu!
of tb! hrdr.rior& .Dd thc Gfi..t thc,, hsvc oo crop yicld!' Thc dcFtro''!t''
ncld cgpcriEaob aEadpt to ttstilisa (or cliEidtr) fra'tor! othcr tha,
etydcal thr Equi.ltr.dt ir for hr.Ithy plsll! grovitrt od wcll E!n!8.d roil
i t ortrina t! tc tcrt po.riblc 6op hurb{dry. Wc lt a !.rk to ooat ol
rd acarurc thi p\nical variablcc il so far r.e *c .tr sblc. For cEEplc, thc
@HG .hdt!.! 6t ite Liulc Xtrou .it ) at! dcdtlcd to Eovr 8lrtoEslic'lly
locovtta d-gowitrg cf,op dutilt raitr pariodr. ltay aoDrtitEtc att iEpoatant
firility if,l allowr ttc-<ropls *r&i rrquitrmctrt ro h. tuDP&n, t, iEit!rio,!,
or rd6hrf( rffic the aof', .fpotur! to thc othc. rE th.E.Icn(at! i! dailrt
to th.t of rhc op.[ f,dd.

8d F0U.D
Alir.dr. WLit ii 'Wclt E ged ,oif ? The prot&6t of Eilinuln

lillrf, plu! thoaa sriliDg fro& thc passagE of vtry hcevy nodtra farm
.quipm.nt ovGr th. soil and from thc high coots of trlclor fu.l, juarify . fi6h
loot rl vhat .uttivation docs to tlE soil, .od itr thc coD&xr of &c phrrist
aovitonmdt thc iDtcrast is i! cfrcalr on soil tcmpartturc aad h..t Eo$ soil
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watcr, 6oil acration snd on m€charical impcdaDca to root gov/th. ItrcorPor-
o&d withitr thc mobilc shelt r facility is a !€rics of cooc-rete ttacls that 8llows

cultivatio! of tle soil whilc kccPing thc trdctivc cfoat clcal of the 6oil' thus
thc derired crpcriEeDtal variobl€s can be irnposed witlout uDwaoted cfr.Ets

of tractor codrpr6sion.

Soil rtrcfir.. Structurc is a dc.tcription of tlc roil dotrix upon wbich I
go19ing plaflt depeadsl it is charicteriscd i! tcntrs of t[c typas' shap6 aDd

;ize! oi;Dstituctrt particles both at tic micro- strd m&roscopic lcvcb, aod

ir tlrms ofthe rocchuisms vhich cluse them to bc arradged hto cnDrbs aDd

pads. Bccausa such atr eoviroomcnt is oftcn transicnl' duc to the etrccls of
g,cathcl atrd qdtivrtion, soil srructural slability is also sD imPort&t factor io
dEtanEhing crop yicld. Thc bsis for r€s€arch activity lics thelEforc in 6€s!r-
ing stability ard interpreting thc r8ults iD trrms of fundaDcatal physicsl
proc€ss.s as wall rs rclatiog them to othcr soil prmmcters.

.Soit rdra Fundaoeotal work on thc retention and dovemcDt of soil
watd ha3 applicatioEs to latrd-draiDagp, irriSBtiotr, soil_water plofrle dcveloP
menr aod soiil classifcation, soil mcchanics, aDd rbe role of thc soil as thc
etrvironmcnt of plaot roots. The lascarch is cooc€med \vith the dcvclopment
of thcory a[d its application to Practical soil-watcr proble63. Currcndy,
aspocs of roit tctcrogeneir, soil rwelinS atrd hysteretic cfrrcls itr !ojl-w.t t
rciationshipa arc beiog studicd, aad cootributioos madc to lsnddraiDEge
thcory.

gfl dnlptpk,r., Thc Frt of the PoG_space no! occuPicd by- wster.is
ms-ftled. aod usuallY cootairs Ducb moIr carboD dioxidc i.ban thcrc is in

inc frec atmosphcre. 
_Biological 

activit, ir the soil Dceds a re&wal of orygco
aad cxpulsioobf carboo di,oridc. Gas6 difrusc into mo6t soil6 falt c.aou8h to
mcct tic rcquircmcot for 8as cxchange, at laa3t as far s$ the outsidc of the
goil crumbs;thc ditical control of acratioD is within lbe crumt6, and laboto_

torv work fu ooocatratcd oo thc effec-l ofcrudb sructurt---{rd its comPlcx

8;mcEy---oo 8!s movcment to and fiom resptint organisEs.

ASrlcdtr.l er.oiology. OvcrsiDpliBiDS, there 8.e two 8roup6-of p!ob-
te;rs h agxicultural oitcorology. Io th. frst group arc lho6. of w-cathcr

ohwics. *ihich would derlatrd study whetcvd thc nsturc of lhc ruff,cc of
iti boundary bctwcen sotid ernh 8nd tle air sbove it. ln tha sccotrd goup
arc thc problemr associatcd irth thc naturr of tha surfacg rcparableiDlo two
sub-groirp6 of, 616! the efect of thc ctop on th. *.8thcr phFics, aDd sccond,

the e-frectof weattrd on thc PlanB. Thc 6cld Psrt of this latter wo.t is suPplc-

meoted by lAboratory reseaittr ln plant phyiiotolr dirfI,rd towrtd physical

intrrpr.tatioD of what happeE in thc 6cld.

*il-rrtd .t (l.U). GtfJl:l Ficld----s lrrge fiel4 and uotil rcc.ndy
uniforruly-fcttiliscd-was usad for scvcral years for studies of irriSatiotr,
evaDomtiotr and crop watcr use. However, r€spoDscs to irriSrtioD of maoy
crops cs[ bc producld on Orc{t Fietd (8s iD trlost of soutbero England) only
in rummcrr somewhat drier than averagc. Much of this work is theftforc trow
crrricd out in Littlc Knott, vhar€ mobilc rain shcltaB p.tDit droutht
cxtrcm6 to b€ imposcd as dcsircd, and rvhcra in cxpcrimcDB in 1976 lnd 1979

barlcy 6ops wcrc subjected to ditrerenr &gre.s of drought st difrcFnt
stag.s of gowth (set Plrut ard Crop Phyrics r€ctio!, bclo*).
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ffirrt

RorhaNr.d Laboratori6: (a) T6limmirl hbol:lory, 1855 ; (b) Rus*ll BuildiDs l9l3- 14;
(c) D6'icl II.U Buildin& 1977
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ErFrin€ns cxcludinS surfa.t_Uviot Edalors of c'real 
'lhidr

Srer.l)atr phoro8raph of soit-inhabilint mir<family Oribarkh.) imponant in haintsinins soil
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'*a,

Sonina ios.cts us.d h the it tinS of svothclic pvrcrhrcials

Siudyins thc b&hiDs and d.srsdrtion of pcsricid6 in lhc oil undcr 6'ld conditioN
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Noncthcl6s, pan of Orcrt FiaH is ttill urcd for r't" rcLtiont ttudi6, "
-.Li-.r'. *rici or accp orttivrtion tnd fcttilitri phccttr'ot cxp'rirlor (tcc

I.ii i.r"ur"..ntt "ti 
mrd. ofrhc ryatcr polcDtillt ofrhc phtrtt rid thc soil

[fri-.r. afc"rca by rutcoil orlrivati'onr 
'nd 

Uy thc 
'pplk:]ioo 

al dcPth

of ph6PhorB a[d PollLr m lcn'llrn'

/etouql. Ilr thc castaro part of Gtrat Frld' elootsllc thc racoro-

*imn::,mmxro tffi s.:, l*r#'kffi;
ii-.- o"",t-e "t ""ry 

nuch inf,ucnc.d by ttc rtrc,81h !'d tutbulcncc

#6. ;rd, rld spptoprirE alorr .Il dcployld wilhiD .[d abov. ttc
irdiod c"op to o"as,rrc tbcac wind comroncnt!, which tr! rh'6 rccord'd on a

iIi-rJ &r.p"to. n !. of dcpocitioo src nErsurcd for tiquid Particl6
iin,rtetiag r"itilc" .p"ttr) thet erc rdcarcd from- I lFty.dtop &o'rator tlut
)1i8 r-raaca rradf dolsdd. thc crop. A wtud tu[od ir u!.d i! lupporlilg
iidicr. aad thc re*erch obj.ctiYc ir to d.lT lop r Drt[loltioal dctcriptio!
of fu futea of Ac..r" tporcs t!.t will 8id .tt!r.dt! of di..a!. oodrol'

Ilrrd coplSdcr We iN..tiFt phytbsl s!!.d ofPh PhydiloEF
ioauaiar thc gr! crchtrsa procass6 of phoroayltb6ir and EurdrrtioD--_
'Jictr q; ..rr b aclctibc hy phy.icsl Eod.h'

I! thc 6d4 @lurc@b atr Erd. of pl8 lrowth rDd of clop Phydcal
frlalll.. lba str €xchraSrs of iodividual lcrvcl erc Daasudl nrin8 r rh'll
ff "tr-to 

aoa potoncbr; L.f grovth i! E!.'urd co iouou3ly rith
.rlralo6ct.tt. Aborc rld wilhi! tie Plant catropy, aupporti!8 maasutlocats

!!c Esdc of iitious phFicel vrdablc+ includiog li8hl iDr.8ity, huoitity,
!d rtu aod plart tahp.6turEr. Itr additioE, thc *8L, po&olirh of vsrious
Dhnt Brtr rlt drl6EiDcd, rr ut thc rcgponrcs of piotoryuth..it rstar to
;naua in lilLt iat otia rld c.rbo! diorid. co[craE tiotr.

myricst o"-oaco ihst &..rib. ibc functioEitrt both of l..v!s .od of
wLoli crops may bc dcrivcd ftoo tL.s. \,ariow n!.!utce.otr. If thc phylical

nri$lcs irc thcn ocrgurcd h tt frE, th.o rhE Pcr.r[ct rs rld vsrLblg
c.t! bG coEbioad io Eod.lr ltrt prcdict rhc .*F't d sto*th of lt .! 6cld

Dhora Thc .uit tility of ttc modcls ig s..c.r.d thtoDgi r coEperilotr of
ihir prtdicioar with thc tfo*th .dldly trlr.,Itld.

ftir approach in applid itr ttrc Li6L X.aott ttrdlx of thc <ttought t!.poorc
of6op6, vhclr ninfiil is .lirdlsrld by th. thde!, aod co tollcd idigrrion
tivr! tftatmcat! ra!8in8 fro6 no appli(i *rGr (so tha clop groca oE ttorcd
rrLr ilonc) lo rlgulrr wc.kly irdFtior SMi.. !I. ri.dc of plrat !t poD..
.!d .6ial .nviroDmcat, .od slro of toil-watcr propcrtic3 !o thrt thc drought
lafutt ca! bc qurntificd ald so tLrt aficcts oa thc drptit a[d amountt
of wtta( rbclnctioD crrl be drtcrmiDcd.

I rr.-ahr. MaDy of the mcrsur!trlcnrt thrt wr rlquit! to matc ltc so
tp.cidkcd th.t oo suitablc rDAruriog .pparstut i5 comhcrddly avril.bh.
Mudl ctrort i! thdllorl dcvotad to lha dcvclopEcdl of slD9ol! to mcalur!
roct yarirbl6 .5 3oil, rir rnd Laf tlmpc.rtuE, sir humidity, soil tcat iur
rDd thcrnal @nductivity, 6ail moilturc cotrt ot, horizo[td wind spcld
,ithin e crop md thc vfiticrl wind spc.d of turbulcot cddi6.

ndhc E Lo!hA/. Thc Physics DcpartEcrt ir rr.poDsiblc for collcctiDg
rDd rrportirg thc *lathcr rccord, from tta Daacorolo8i:el aoclo6urt rt

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-1-226 pp 33

RothaEst d (!cc p. ilr, 6trd for reporting rcoords AoD Woburn. A d'trilcd
rurrcc of tbc Rathadrted record! it in Part 2 of thc Ro totfi,ed R'pott
irr fizl, -a " "ur."ry 

of the t€oords from both RorbaEltcd aDd woburo
is giv.n h FArt 2 of the Rothamttcd RePort lot 1979'

,* PLINI PAIEOII)GY DEPARTMENT

Evcrv yaar Dla[t dilrslas csuse sigDifoant lossls to gtowiDg 
'Dd 

dorod crops'

Iorsai ihhi would bc ouch g!€ater if vadous cootol messut!' utttt Dot uL'l '
Gr-oitli" a"purt .dt; to ideDdry the caus'6 of dis'a!c, to dctermirc

the cfiec-ts oo thc Lort plant !trd to clucidab thc ftctors iDvolvEd in tnc

;;;;;;;"r di;'.da".i"s *it[ thc obilcrivc of inProYius.control

Dctlodr. Of a stafi of sbout 50, olc qurlrtff study viru$' f,Dd Yiru' d|! a66'

on. half sttrdv dkasas csu!.d by futrgi, badGria !trd other p'ttrogcB 
'ndtf" a"a"ioad pmvidc sarvits 3uch as Slssshoule facititi€s 8trd de'trotr

aio*copy -a t"-"ltint support Most vort i6 on ctteels oad pot3to€s

ffi;;i1;, 
"iso 

dco o ori,.r ctope 
"f 

cuncnt or?ototisl iSriqrlturrl
imoortarlca suaL as tresses, foraSe and gBin leguo€s' oihc€d laPe 

'Do 
msrze'

itc deoartucot oaiataio.e a lar& progrsm6c of 6cld Gxpcnmd$ a!

Rothsn;Ed ald clsc*herc, $pported by worl iD th' laboraton.l' SlassDous'3

ald cootollad cnvilotrorDt 10068.

VLc. Th.t all vrry snalt pattogctrs thrt Eultiply-otrly-in liviog crUs'

The Dorticld bavc two Dajor coopon€ r; luclcic 
'cid' 

l}e idedrve Fn eDd

orcliio. *hich prote.ts a[d strHli..s it To !t!dy thcir 8baPc' 
"'ze 9"tl 9Y

i;Uuticn il itri.t{cd ""[s' 
ertrrd of pudfied preParaloEs or ulgl'Pm

scctioB of i.!f..t d tissur arc cx!6i!'d undcr rbc very brgb Elqottrctu,o:
(,|{} mo x ) of tlc elecuo! miroscoF Tb' particlG arc p'netrat'd 60 

'43lly
irv ttrc clirtroa besJtr that they oust bc iDJictlcd itr 6laln5 tDet aD8oro

;i;;;'i;-.*; tt ", ";.iut". 
to sdditioD io studvitrS thcir horpbolosr'

viruies rrc idcotiEca Uy lhe symptom! rhey caulc i! lstural hostt.'Dd whcr

traumitrcd to relcctea iaaicator plsnts; by 6€rolotl6l t6tl. tb't uEllsc

altibodie! spcciic to thc virul protcin that src forocd itr thc blood s€t'uD

.f ouuiJ i"]"d.a *U ihe Yitus; .nd by tbc mc'ns by whicb th€y 8te tratre

Eftrd ftom;rc hort to aDothcr. Mo6t virus's celr bc tsansmitted by 8ra'gDg'
.*r;-rl"rt"riol a€."r thal itrvolYe l,ouDdiog 

'trd 
ioEc ody by vocion

such asitrr€(ti, mit6, ocDatodc6 aod soil fitngi' Sonc vlru&8 ar! tsaDsrolued

;-A; t*i E; ilfectEd pbnts aad, ia veSetativclv p'opagstld crcF
pcrpetuatiol ia tho plaariog mstcrisl is importrDt'

Efi.zu of ',irret, Potato yields rre 6'verely d'crcascd by virus iDfcctioo

,J-ri-"ii.. *"a t *rr b.vito be obtaincd to mailtein yieHi ofcroPe 8ro\Yr

io &.t1"- ata caslctt E!81r!d' Field b'aos (Yicic ldfu) r Yalruoblc @w@

of orotcio wouE tre grog,! lrorr *idaly if yicldt *€tc mort rcl'aile' v[ul
di;s6. \rcathq snd asscks by iDracrs, nematodd lnd tuDgr havc D€eD

*.*. t u" i.p"tr""t causcs oi this uatliability' several bcsn ritu!" 3!E

tralsmiuld by ;phids but two, broad b€sa 6tain virus eDd broad bem rruc-

;;;-;;J'L; ;d trsolmitt'd bv vc'viu Mcasurins.tb' cqq oj
virusas i! difrqrlt becsula scvde ard Dild isolat.s oft'n ctr8t aDd tr.,t
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r.ldirc plltalcDce ditrcrs fioo att4 to atta rod lcrsotr to aasson Pla r arE

oft.o sfrc.t d difr.rlrtly !.Dorditrg lo ttc r8r or Srolith stagc .t vbirh
irf.aiion occur3. For cxampb, carly infcctiot of cctcals *ith barlcy yellow

desrf yirur is vcry d'n.gint, tbc 1c*! ro thc lrtct tic i!f..tion. Somc crop
D[a-at8, Dottbly ryagra$, rugBt hact, ,4tto beatr8 .ad clovcrs f,ld allo t]c
invcctiuo of matry futrgi iocluditrS pl6trt pothotElq coDtah viru!.lilc
psrticlcs with which wc havc bactr unablc to a$ocjatr symptoEs or trIE

M orttl 5t.4. Piitrt viruscs erE so itrtiD.t ly iavolv.d with cel
idct bolils that it ir sddoE podsiblc to ishibit rhcjr multiPlic.tion *ithout
drmlgilt thc host plt!t!. Cotrtol i! b6!.d on pl&tin8 he.lthy 6oD6 lnd
thco gcnenting the sPllad of vitu!.s itrto lhcm. Hcrlthy plaDB cstr b.
rcelD.tstrd from hfcctcd rtoch by 'hcrt thcrapy shcrEby infc.tcd PhDG
s; kpt rt 35"C lrtrtil Ocy b.coEe virus-ft!., or by 'apical E€rist!f,' cultur
h whiah Ditrut! ftagmcnrr of .pical buds alc fttcd from viru! during 8rowth
itr tissnc cr tu&. All ccnifed s..d tubcrs ofKing Edward potatoas arE dctivtd
froE tissuc culrur6 fraad from psracdnllc virus in this laborabry aod yield

lO% aorc tbstr inf.6'tcd 01.3. Prot€cton from rciDfcctiotr fu achi.v.d by a
combiEatio! of arltiplic.lion stock isolatio& s ttquillE.at of bodt Ccrti'
fcalioo Schcmcq aad thc urc of insc.ticid6. Othcl Ecthod! to cotrtlol vitus

dir..!6 .t! bciDg sought Glandular bain on thc rvild Potato Soraa,tr

h.ttt@.lni Ery irfu rad nrt i"t rtcir moYlrncat iad fc.diig, so tbrt il
mav bc ootsr'blc to couEol tlc sDEod of Dotsto Yirus Y if glatrdulll hai6 crtr
tc iatr&uced into coEmcrtisl aultivars. Inract vc.tor6 ca! bc contsoltcd

with D.sticides. Howev6, kiowlcdgc of how id!.ctr traDsrsit, how loDg th.,
mult f€ed otr atr ilfcrled plsDt bcforE t[cy bcoome iofcctive rad how long

thcy rraai! infcdiw is rrquired fu ordet to dct fmirc l{hctler iDr€clicides

c"a tc trsea cf"a;tay ana @Dodi€lly to coDEol viru! dilaasd itr cf,opc

Aphdr rlr siil thCrrost iEport d w(lon of virus dis€as.s h \!' coutrfry
ahhough improvcd mahodr oi preaicthg sDd prwrnti!8 thch rc{ivity hrv!
providcd th; b.3is for conrrol itr potsto, .a!al atrd tuSsr b.rt .iop!. viru!6
'hfcctiag garscs art -ore diftcult to coltrol because thcir hosE aft cxpoGad

loorpr ind rcservoin of infeciioD slE videsprcad. Wc ar. rtudying virurc
traismitrcd by othcr veao$ ilcludi.Dg rycgrars Eossic virus traDsBittcd by

mirls rnd th; yiruscs. bstlcy ycllow roosaic' ost goldetr .trip.' 6.trd ,!d
clov6 rr€.rotic oosaic' tbst .Ie opPlleDtly EaDrmitfcd by soil fibti.

Rec.lt r6.arch i! thc fcld of vituE itrhibitio! hst lcd ro thc dfucovcry of
lytrlictic chedicals lblc to lcaEid viru3 sPllod Yithin host plstrt!' sPpsrcDtly

iautatiog th" efrcas of sodc n&turally-oc$rin8 iahibitoB. The€. d.vcloP
D€otr may cvcoturlly opco th€ riay to ooDtsollios vim66 ditlctly.

Mycopt@ d*.6.& Somc dis.arcs Fevioo8ly thougtt to b. causcd by
$tta; srr trow ttrowtr to he associaLd with dycophsmls, wNc,h ale wrll-
hsi bsatcrir-likc o!8riisE3. The ratr8p of 6opr efrectd crr€ods ftoE teropcr'
d! fo tropi@l clim8lls and iucluds vcgctablc, ocreal, folc5t and plaotrlioo
ctopo. Evidencc for mycoplssmtl atiology at prrscat dcpends uPon electros'
miqos.opy ad chcoathrrspy witb cerraitr srtibiotics. Work oo lbe ctiolo8r
of tropicat crop diseascs is ofte! banFlld by limircd fa<ilitio available
rbroad aad tbc dcpaarucnt l.cciv6 support froE thc OvcFaa! Developmctrt
AdEioifiation tohelp witt rtc reoogaition aad idctrtificatioo of virus and
mycoplalda di6ca.66 of tropical caoF.
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hg!. .!f & dlc, The principhs uiddlyiDg r...a.c[ on thrrc
dircascr art simitar to thosr disoNscd foa viru! disaa!6 but tha Ecthods difrar
gtlatly aod rala8rch hls devclopcd with toorE dbpblsis on crops. Somc
pathogcDr attlc,L foliesE atld o rers roots dthouS[ root disca& oftltt
produccs sympoms ou foliaSc such as y.llowio& viltiD8; rct tdcd Srowrh
eDd prcmsture scDelcatrc.. Botb typ€s of dhcela ere efir{t€d by coviroofi.nt
aod by iatcracions pi$ othcr roictobc. ed wirb soil conditior!, croP
nutritio! aad !o forth. Thcir cficct thcrcforc h.vc to be ttudicd io maf,y
saasotrs atrd in lhc contdt of difrcrcot c.op husbudry sy3tcm!. Expcrihants
ulder controllod conditioDs in a largr Yiad tulDcl ljtrlcd to a raitr toc'c. arc
providin8 Eora prcdla inforEatioD ebout dfupcrsal eud dcporition gocesscs

irf.ir-Uoroe ara aphsh-bomc 6pott6, 6uch sr thoac of Pse&cetcotpotello
h.toord.tedet, thc cyapot futr8us. IdorDrtio! of this .ort hclF uodEttand-
iog ofdircasc dccclopmcrt i! 6cld clop! rld v.ill providc the bostu ofiEprov.d
co-otrol by chcmicab or culErrl prac-liacs or boti. I! ficld cxpcriEcot! gitb
bartcy nihcw, iotrrfcrcocc by raosfct of discarc sPorts from ncithbouli!8
ua$raycd ptoB br6 sffcatad discara i[cidcncc, yicld sDd rc{Pon!6 to tirD.d
rprayr and-so complicatcd th. ilt rprctation of exparim.nt! iltaadcd to dG

itoi a ouaa b.iis for advic. on coottol. Thc Slatistics D.p.rtm.at h..
td*d us to dcvdop erpcrilocotd dcsiSlE to miDirni& this problcm or to
mcisuc lhe cfccts ao that thcy caa bc lalaa ioto arcouDt io iltrprrtiDs
,6ult3. 506. of thcs. dcsig m.y b. vrlusblc for thc shldy of lomc air-
disDenad o6u and virus v€clots as vrall .3 for f[tr9u3 psfhoSmr.

'iac *udy oftoot dircases prasr.ots spccial Probl€m! bacaula oftlc oomPlcr
EDd ysti.blc Daull! of,oit strd il! biology and tbc f&r thrt thc drtailod crao'
itration of root syrtqnr usualy ctrt8ib dastructioo of thc planB. Root,dilaasa5'

uditc folirr di;!6 itc try dcpndent oa croppin8 saqu.acca aad incretlc
wbcrc thc raoc or druihr 

_cropo 
ar! 8ro*tr ftrqucdtly oa tha ,8.Dc land_

Somr dilaalcs tuch 13 club toot of brtllici croP6 (Pktt todopio.n brut$t'e)
Dc6irt for rnatrv Ycsr! odcc tha 8routrd has bcco6a itrfGtad wb.,E{s othcti
iilc talc-oll oi &a* G"r.r-rro ycct gr@rrink) dcditrc to a hsrml*s
lqvcl aftcr a brcek ia a ccrtal laqucDca of ooly I ot 2 y!.rs. W. stt at prlscrt
invlstiratine vb<*hcr root dilaalc k as scriour a problad r*hctE difcrcDt
lcgunc-@;ca atr intaosivcly ttowD ss it i8 whcrE tha saDc lcg[llc crop i'
8towD filqu.otly.

SolLtd* aiE d cat tll Cons.urtivc caftal 6op6 .rE attlrl e to
manv ferm€rr bccaurc ihcY all iocxpcnsivc of cu.ltivatioD3 atrd lrbour but
vicldi erc usuellv lrs thaa'thosc ac,hicvcd i! rotetioD with oth.r arups. Foot
;d root rot! dtr b. vcry d'n.ging lod h tlc ca3c ol l*c'tlJ (G*ooo*
mycer gr@rrink) no fi]tr]dcida! lrc cffaclivc sDd Do cfrcctiYc loutE s of rcsi3t'
eacc hiw bcta di*ovcttd. C-otrtrol impoo€s a aariou! cotrtttaiot otr 6oPpitr8
oDtioo!. fotcilr tooc ferme'! to grow loD_catlal croF whco c€tlalr would

ti pr*crrca. froefLc ftoor 'brEakinS' 8 scqucnce of ccrcals susccPtible to

tatlall arE ooly tcEDorsry bacausc savae drEr8p msy rcalr iD thc scootrd

or thfud rulr&qucDt ctop. Howcvet, *ith looger lcquctr46 of shaat o-.t

barLry rako-all d;[n6 to etr hicrEediale 6cvcrity, which Dry dlos' ptoftablc
contitruous whcat or brrlcy tro*ing on somc roil& Thc mccbaailo! of tatc_

dl dccliac arc bcing sought, oo far,thout aucccas. Tbc build up of takc-'ll
mav bc rlowcr on ihcaiallrr grrss lcys thsn rftcr othcr clop8 eDd thil hi's

t..it 
"a"oai"ra 

*irn ua prceclcc of thc fulgus Ptrialopltotu otr thc 
'oot6 

of

2t
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l?y grs!a6. Thii fu!8us fu ao rvirulc[t parhoScD o! *hrat root! but h'r bacn

shorm to rcstrict tha dcaclopoaat of tskc-all uDder laboratory coDditioB-
E4cdEaaa hsw continucd for 6cvdal yelli to cxploit ttis Eathod of
biological coDtrol. Chrog€s i! lgriculturel maltods efcat thc irnpoltancc of
ditrcrclt dilclsas, some incrlesing aid othr6 decreasiag. Rduced qdtivatioD

h83 inqlosad thc impodarcc of rash-borne pstbogctrs such 13 cyBpot
(Ptcutlocercotporello herpotichoidet) bsrlsy l.af @ld (Rhwlorpotioi
,€aarir) alrd thc Septoria di!€a!€s, Following iacrcarcs in wiDtar berlcy
gD*iag, net bloLh (flclnhrhosptium ,€rcr) has liacoEc morc imporatrt
utd is Do* itrcludcd in our studica.

Il!.,o &..... wfu Oc dcccerd incidcoc. of potlto viru.cs rDd tt
crp.trrion of @hrdcat hlrdlint of thc pot to crop, funSal aDd b..t6isl
di$.r.! .urcldnt llle tubcrt c.pccially tlrrouSh *ourdt, havc b.ooDc
tddtivcly more importsnt, Somc can ba soil-bome aad ,ccent r€saarch hls
,hovn thtt in aomc cas6, dr-bome itroculum mly bc an importrot aoBrca of
r+inf.Gtiotl oflEalthiq, lucL.r 3tocls in thc ..rlist tar!!. ofmultiplic.tirD.
Hosilrr, io thc hrrt fiu.. of multiplicrtio! atld io t]c produc-tiou of rart
cro!., thc ,!od iDport !t rourc. of itroqrlu!| i! rh. .G d tub... Th..fcctr of
tLr! diEaa.. .l! Evrral: thcy may prrrEot or dday corrgcocc, dccrcerc

,Hd, dr.r $brHizc dirtdbution, rot orb..! iD o(r, or .ru!c urridtly
tl.oi!h.!, whi(t i! r cooriouitrt Foblco in dtrkcil8 w.rc pot ro.. r! dy
rrth.d h tr.ap lnt D6ctt. Tbc produdior of Ductc.r stod. b ms Fo.t-
.[y bar.d o! rtc tchniquc ofrootinS rt m crrtliD8t tist wc d€vi!.d. Hortv.r,
rrrvryr h.w show! t[at docli !o ddiv.d Bpidly bccomc .t hrrvly coe
t.trrilrtd lld irfGctld r. .ay othcr6 unlc.r thry a.c p.ot dcd during thc
nultiplh.tioo .taF. ty fuqicit... CoDttol by fuogicidct, do[cctld in thc
&FrtGctrtr i! now *ilcly F.crir.d to pror.ct thc w.t! crop in dorg, wont
i! ootrtiluing in en ctrort to i'lpiovc ric Gficcti'r.orr. of futrtiid.r oot onb
fo( tt w!t! a.op but with lb. olirtiE ofimprovilt tlc v... crop tttouth
dira..c cortrol in ..cd c'oF, ryhich b Dodr ro bc pr.f.tttd. Mc.rvhiL
rt&opb lo ptdict how wcll clop5 *ill 6torr ot rt lcssl to idctrtify those
uolil.ly to Btor. *rtl, by cxamidng ssmpLs t*ctr b€fore liftiog, pill cortiluc.

llldlb. dffi sr.b.l bt, Thi. work dcrclopcd &ofr our rpor.
tsrppiot mdhod. {hich ftft .doptld by othrr. for D.kint 'polko coutrtt
to rilyi.G h.y fcvcr .uficrlrt. Thi! hd to thc trootoiaioo of stsDy .h-borD.
futrlu3 ipolar aomc of which csula achrm. 'Fatmcr'a lunt' s|t lboryD to ba
.utcd by ro alhrtb n ciio! io thc slvcoli to inh.kd .poE of th.iEophilic
uitrofiyaataa rad ottar diaaalaa iB orrn and in farm aDimrL harc taad ahoE!
to hsi! linila. c.ur.s. Thc socl oow islud.. Eycotorins lld .tlldk of
th. .coloE, of fungi ablc to produc. th.!c .ub6hnoc. i! c.rlal tnint .!d
otha( produca duriog storagp. Tha rEquillolaoG fo. tbc prgrEotion of
Doddins of hay by appMoS pr!.6 tirls .ucb is proionic rcit rd irr
rilt h.\,! ba.d dc6ncd.nd tbc..lrch fo..lE oetiv. prrcrvuis or rdditivcs
.ontiut4 Tbc po{.iulity of oontrolli4 fuoSi coot miostiq f..iD by
.pllyinS thc frowing crop rrirh fun8iidc. i. bcing iDlr.tiSrtd, tog.lk with
ti. ctr.L of di!.!sGs of thc 8rowiuS c:rop and th.ir co6trol, oo rnouuing of
rh. trriD io ator!.

,)

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-1-226 pp 37

Co[.fc.do rlll olk datld .d h.ttfr..' Much of out work
rcouircs rrcialirt hclp fton othcr dcpartmcat!, for .NfiPlc, o! lhc luEitk)n
of iscat iod potato crops tditiva to diaaas ald oo thc chamiltry ofiotccti'
ci<tcr aoa furcicia.. sDd ttcir Eod.r of .dioD- wc itr hltD giyl .dvic' to

--.i*otot-io ofU a"pqn xrlt! oD how to avoit oi oonltol diEE th't
,ti'Oi -.pti*t oa. d.tt , or Hp th.m to nc.!s,! pqibb Fthol'osic'l
con!.oucoce6 of tbair uaal,lEti

Iocrtring uc fu bcing oedc of the multidilciplinrry sppro'ch to rcx€'rctr

h vhi:h .pccirlilt in diftrcot dir.iplitrct coBbiDc to foro t"Ei to itrvctti-
rir. fr.roE.nd thcir ilt t .rio8 lt t lirtit yi{dr of inpo sDr ql?t.
- 

Oor Earsmirdol .nd...nniat dr.rro! EiEropr3 rnd Qut ioct 7DD
Ime!! Atraltrilt Comqrt.r ald opcrllilg rt.fi Fovidc r 'civic' 

?tich n
ixtisivelv riredlv olhit dcpoflMts !t RothaE trd, by othcr illliEtc! lld
foi-*o.[ip"t-tlt ty thr'Ovds.a! Dcvclopm.ot Admi'itt'liion on viru!
ltrd oih.t dit .!6 oftlopicil.top..

,t! SOIL MICTOBIOmCY DEPAITMENT

s6il cofltai8 wry Eatrv difGtaat kis& of miro-ortaniro! (b'd'd& viru!'r'
arriooovcctes, tirosi, ;rotozrr aad algr)' Ia DuBberr of iDdividuaB lbcy

coustiuie tbr drjority of tivi[g orgrdtE e[d' by wtjgEt' E tc EP i.dg!f,-
.a Dart of thc aanh'r tiomala. Th.ir agkdrursl impoltllct I" E uar^
rrfliti to brtal dryl aod trauform thc orguic a[d inot!'ric matEd'l! ol
tb 16 

" 
s" Dstiog auEi.oti lv.ilable lo crop plEt& TbGl dlo btrc osny

ottcr aaiviticr, toda h€trcficisl ar h Proootilt tDod 'o ttlu'trrc ttrd
fixinr tror! froB tha cL rld othds brrlofrtl, rt ihodc c'u'iDg dia*' rE
;"*-;ari" d@rtmcnt i3 nrioly witb nicro-oreariid whi:h hr"t
dirccoy eith Plstrt!.

Mf! .at-bof rbllraroattgic. uicro-orpdmr ! rcit' eaccia'lly

iiI-aEto .*t , "r& 
phat growtb ia aaay weys' Thc efrccr uldcr *udy-

fi! chdlEi i! tb€ forDs of nutrietrB avrilablc to phot4 pro<loctoD 
-or

iriffi 
"""t "" 

go*tu ,rgulatoB aod vitrmi that cttr bc tster up by

ihrr. i"t-"ti.--"it rntloegol heaiag to 
'tinuhtion 

or dc'tElc- of
itirce* ud intcnc-tioor virh mFpothosStic orSEilt!' lhd D'y 6tDuretl
pLtrt frowth.' Yl(,il q Gautunstvet gt@n dt (th. ltike'I' dl'alc fo!8D8 of wlcat)
cortitrurr itr collsboratiot vith Pl.trt P.rholog Depa d'ot'

MEdrhirr" Myoorrhira! at!loEpathogroicfuagslitrfGctio6of Plaot root!'
rtm sgdid trc of thc vtah ar-Brbutculst tyPe' sldctPrlad l! D'!y-
.nNal srd DGGD.dal csop planE. Such hfcaioar rrc cau&d Dy sPcoct ol-

E*r[-[ *i"-.t avi"i tbc tife hi.tori'!, taotrody tld 6n' tttoctlrc- of
;;"il;; ;i ; tlc -cficct of sol tvF, aod f€8tili!6 *d Ecsdctt'b
ncatnc,nG iod ofscasoosl fsctor6 otr thcir diltribution Thc .It' ofayoor'
itir"f i"iJ"" it t"ltg eramiacd h s ranSE of agricultrrral soib a[d.h 

'ofu
utrdac DArutsl vcgetatioD iD the IrX snd sbroad IB itrftEoc otr ottr.|l torr

;;b* bd"d;rs rh06. 6xin8 tri$og., cithq in toot lodule or in lhr
rtizosph;, ir EcdviDg atr.otioa.
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ln roilr co .ilirt tittlc rnihblc Mrorrlt oycociir.l infoCio, ofi.o
ii..r...! pho.ph.t uptatc rnd lhcrcby improvc. pl|nt lroryth. Thc crr.ot
of .ah iEp.orcdnr vlli6 *iIh .oil tyF l'd n y vtry with futrtd .p.dt
Upf*c of olScr trutri.'nts ird of *$ar Ey aho ba afrcctGd. Wa arc atudyirt
6i mochuirm of phcphrtc upL&c in diffcrlot.oils, by m!,contizd PL!E,
.nd thc .frccc of lid! t dpcrrturc lnd p..tickt. on tbc fultu{hoti
d.66.hip.

Mya/rt\ial D&go& ry- csmot .! y.t tc grovn er lproptncr io pa
cuftu! but io ,otti!8 torrt& tbis ohivc .odi.r .t! bci!8 n8dc of tbc
ftdo.t that co rol iofo.iiotr nld fuosd Sroerrh io t.pdc corditiot! with
h6t r'd foo8! growr torcii.( in tlrt o.di&

t a rllc t .r..lr C t.lE L4umiDotn pllnt! th.oogn 0lr !€dvity of
6dr ryobida h..lrti. can ua ih. idtsu.tiblo tt..rltr of .roo{Ph..i
,iarotro for abair Sro!f,tb. Thir reducB ttc dcorodr of tt..G pl&tr otr ldl
t!.6}t ofoittoFa .d o{tco thc roqllt of Ditso&o drat !! dttob..ddcd
ro tb. fofl,osirg cio,p for optio.l yitd..

S..dr of lcguoc. (nlaidy luc.oc in MtdD) .rc rorD.litnl iD@rLLd *itt
oodulc baa+th bdort rorriat; rhb c.! gtlady icqt go*th io hnd
l!.tiot ttc h€frth. Hou,cwr, hoonlatiol do.. lot dwry. slcc..4 .Dd lD.
fr.ton thrt.frc.t ltir !rc bdrS r$dird, Thc dcpE tm.dt E itt in!. colLclioo
ofdrin oftroduh b.ctttt lod ltc.. .t! b.itrg tltt d rsri!.t v.tiotts plad!'
to E ryii.h for8t thc Dd afici:lt rr.ocirtiou.

SOIL SUNVET OT TNGI,ANI' AND wlIES
Lld it ou. mod importaDt lsd Do{t codutiry ufutal rcrmcc ad roil ir a
vitrl .oEpor.at of lsDd. ftc n tioD nrcd! to ut .!d co[trv. ia (ib to
Brirtirc {rinltut l ..d fortatry produciioo rld to oprioitc ,lD. fot
DrorrAiDS !!d inprovirg ulbao aod Drtunl .trvirooficata. To ilrplclMt
ilE b.o.d rquirlltrGab tdirt c itrforDltio! i! t .dcd oo thc qulolity.Dd
qudity of our l!!d rr.ourE3. Thc Soil SurEy ol Edghnd rod Wr'!a il ltc
rn io.ourc. ofitrt llitrocr on..il r! ou$.t It .tility to fu!61ttir robi.[t
tom iB *i(!t'ric .pprfidl .!d ,r0 yc.ti of 6Firoc. i! id.nritirg .!d
n ppirg roib. lD coopcr.tion eilh ADAS rnd ott . ARC iEtitut . t!ow-
Ldse of ltc pnctical .isDifdncc of loil typ.3 i. ....6ttld to inq'..r thc

FlcLhr of rdvioc to f.rn .s oa fcnilicr urq drri!.Sc, cuhivrfion .ytEG,
iri8rtio! rod Ekc pf.aicts.r.tr.ll to iEcr..rd pmdudion MrF.rd
d€ipait. t st!, lhrt ar. thc ptoduct! ol tuyrrid& !t pot trtidly lqu.lly
ttlcerlt for oth.. n €t of Ltrd dc ptopcrri.. u..d to idcotify ioil chs
r.oc.t mrly .oyirolrir.lttrl condirioB ttrc.tin, lcl lpvltnDqrt danni!&
for.{rr, hydrolosr, D.turc conravetioo, rtotrtio. aod civil rodocrriEi.

futlt dod.. Fi.ld l!.ppint it c.rti.d out tt h.Dd tug.riog or di88i!8
to .bo[t le, lo .rpo!. . ooluEtr of loil--thc roil profh- It ch.r! r.rirti,cs
rEsurd or ob..n.td .r! u!.d ro klllfify roil cli!..s' lhd.r! i! turn u..d to
hbcl uter oo oupo. Minlralogic.l, phyrical .Dd ct oical bborrtory iupport
it prorid.d oo . toil profh b.!i!; ttcr! .tr sp.(jali{ rir-pholo irtlrpEtEr3,
. crnogr.phic ..ciion rld Dotilc drililt cquipoaat

3l

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-1-226 pp 39

Frcqutocy of augcring dcpcodr otr tbc acaL scbc{rd for lup prcscntatio-D.

O.U& *i".yt inpty i"ti"ivc aaoplilg .nd prrs.trtrtiotr at lerg. !c.lc
whilct r€connaissatrca curvcys itrvolve low saDpling deGity 8trd prclcnbto!
at amsll rcale.

Thcrc havc bcc! two gaicr of dettiLd survcys, published ot complcrad

at l:63 360 and l:25 OOO ncpootively cac.h of vhich covds ebout l0% oflhc
lrtrd surface of E.D8lad 8Dd Wstca. AdditioDal surveys at e vari.ty of !csk6
covlr o fo.thEf, i%, ann ltu i! s Dltiood loil h.p at l:Imom.

ID t9?9 dctailcd rurvcys trEPor&ily ccalcd io ordcr to comph e NltioDd
Soil Map for publicatioi at l:i50 Ofl); fidd*ork for Ob Foj{t will 6ntuh in
April t9i2. Tiris map wiu forn rbe E iD phFi.d bdiis fot a mtioorl agriorl-
turaf htrd c.l8sifcatios Dap at thc saDc aaah

CourDor.do . co@l..!d.r. Conta.t {ith ADAS ad ARC iDrtitut" is

aE iEoortatrt 8trd verv vrriid rrp.ci of thc Survcy'r wort. Consultetiotrs

involvc proviriot o[ inforaation fton cxirting loaF 6od purpo6ivc- sit'
iav6tira'tions. Tbe widc-rsqin8 Daturt of coopartio! ir inud.sr'd by

EutualinvolvcD.Dt in thc followiDg toli6: l!!d rccteEatioa, sita cher&lcr_
isdiotrs for cxp.ri6cot! ald grperiE otal hulbsDd.y and horticultur'l
fsrDs, hil farD p]ois!, dcligtr 8od fc.littility of bnd drriDrgq .!E!eat
of oinor cleoeai dcf,cicncy rod toricjty, bfltr8tior of fala va.tr+ withi!'
farE attocatiotr of lad ior latul€ co arvation, lEod clarsifcatio!, ritc
chlrrcterfuatiotr for diEct drilliDg.

ColloboratioE with troo-agdcultural ot8uilrtiotrs that intcfscc with
laricdtuq or rrquirc roil iDforDrtiotr for Problcm soMng tdds to lhe raD&
oiconsultaDcj€6 which rhc survey uDdcdsl6.

rulic.ait-. Two !6ics of colourEd nspa .I€ Produced at I :63 360 rDd

I :25 m), thc forEcr to accodpany M.rroirt rnd tbe htf'r Sol' S'tPt,
iir-*,'f1rri" bookr givr delailcd- desc.iptiou .d a@lyr's, of tlc loils
prtccded by recrioos on th. physicst cDviroD.aant lod foflorP'd by chaptEs

otr tucb topics s! lald u& opability .Dd drehagp
A*ri.s-of courtty h erh;harT .lro b..o publkhcd cach acoomp'li'd by

t mrp .t l:250m.
Io 

-additioa 
Sp..r;al &aw2r describc Ptojcaa. csrrkd out al non_ttaidlrd

,xrll.5 ad T.d;iec! Mow;Fcphs dcal *ith tlpcct! of ruPportiry r!3c"ctr
tuoh s! mi!.'..losl, l,rad ulc caPability rDd toil clslsificetion'

+ Sotr.s AND PLTNT NUTIIIION DEPIRTMENT

I*oar{io. Thb deparuncDt sar form.d iD lr7 by tbe so'tgamstio! of
G Cf".i"t y O"p-ti".nt ssd thc Pcdology DcPr.rtd&trt' h.c.os. ol thcir
Dsrolel itrtctr$s ;od ovcrbppiDg arEa of raraarcb. Tbc CbcEirtry DcPdtt'
'mcnt gtnr out of thc otighri work of tawcr aad Gilbfit rt Rothsmncd' ftrd
thc *obgy Dcpsttmcnt we.g formed il 1945 with Dr A. Muir as it! tu
H.ad.

Soil tu imporlalt bo$ as thc noroal m.diud for plsnt Eroqth" End 6c 3

matcriat of lear scieltific int.tlst. This dcpartmcot invcstiSatcs th. ustura'l

foccrscs *-Uct occtr io soils duriag thcir dcvclopBeEt; many of thcrc
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proca*lcs arr also of dirrct contrrapoory irtcr6t for thc growth of plaltr.
Wc also iov6ti8.tc ways of Eodi&ilg.oils to iEp.ovc crop gowtb, ald pG
arc cspccia[y iatgEted h all mcthodr of improvilg c.op lutrition. Thc
productiotr of dcrDical f.f,tilircls is s bsjor ild8try, otrd *a irvrstigatc
dcthods of utilisinS fcrtililed horE cfici.ody fo giw thc dont ccoaordc
raur!!. Orgrnic eoDr€as of plsst autaiaDts u! &tdic4 ia rd8tioa to wast
dbpossl probLm! atrd bccaula trutriclts a.tl tdcasad ftortr th.d nol! slowly
ttso &oa inorgadc fcrtilircd The irrEio.tio! of plsnt lld loil is cx&rEcly
complicat G a.d Drny othcr discipliD6 are hvoh/cd i! th. .tudy of it. Our
rorl lhcicfor. li*, clor.ly pirh rhlt of othc. dep$tacnt! rhdyiag biologicet
strd physical problcms b this rfta.

cIry Db.r.lo3r. Ctay i! thc Eo.t ioportaot i&rSauic eoil co[titurnt
bacsu!€ of iti coloidal nature aad co8aquatrt lrlgc rurfscc ut., eld roil-
vlt.f, rod soil-nutricdt Elstioorhips arc Lr8dy dctcrDi!€d ty th. sudacc
ptoperti.s of thc aoil colloidr. Thc rurfacc propcrtics of olays !t! ultio.t ly
dltcrnio.d by thcir struclut!., atrd much of our wort ir dcvot d to .MyiDS
chy itroctnls.

Soil cbyr arE oft.a roo poorly Eystrllitr io bc smcDsbl€ to drtsild
sttuc.tu& detctEilrtio!, but E ny dE atr X-ray poxdcr diftsctiotr psltern
similar to a hycr silic8t biocr,.l tdt[. ktrowtr rtru.turc. Tb6c chys arc
coEph! mixturEs, but spcciil trEatEcDtc ollorf, thc cooltiturtrt oincrd! to be
id.otmrd. I! romc claF Gf,polding ard non-.rpdndiDg lryq! !I. .facl.d
tot *h.t iD o rrtrdoD or io a! orderad fashior. Thcse miacrals hwc taad
difiqrlt to distirguiih ftod E ch othd in lhc past but ert aov bciog idtatifcd
!trd cisrsificd using computer t chdqu.3 to simulatc thcir compLx dif&r.tioD
pattarla.

Soll ortrlic Ddfar. Thc rEouot of orSrnic ntrtt r in a loil dq)cads otr thc
hirtory oftf,. 6oil, its Eaosgltrc , iha soil aid clsy t ?G sod thc diorte, A
cbangc in Boil malrrg.o€lt cdl ultiE tcly altlr fhc orSrnic conlent oI thc
soil strd lbu6 dt6 thc ii@ of ihc DitrogE!, phosphoiu! ald sulphur reserv.s;
6tflrctue, structutsl rtsbility, w!&r holding capadty strd .xoilDtr qprjty
wil qlso bc afcctld. Wa sra studyilg somc oftbr faclorr govcroiog lhc eoouat
of orga[ic Eatlcr in roil, oda of our Drjor ia&&rts itr this y'/o!t baiig tha
rclativ. st bility of difcrrnt ft..tioos of thc soil orSanic |nrE r. Frod thh
rvort we hopc to bc sbL to ptldict thc lor&tlrD cflads ofa SiwD syrtcm of
E .rt6.pt on tha lnrouat of otSasic urttcr io ditrctlai lofu.

Anothcr iDtatlrt is tl6 acaelerrtad r8t! of oinBalisariotr of olgraic mrtEr
tb.t occurs qnrr loik ar. .t riliscd bc.aus. this cast li8bt on tle Uological
rctivity of the soit snd thc rizc of ttc bioD.!s.

oltrdc naout!3 bsvc raadiiioDslly bc.n usrd otr .f,olt. and ttcrc ir currEnily
s movao@t i! fevou, of 'orSanic famiog'. Much wort hrs bccn dore o!
thc comparisou of o4aoic !trd horgrnic maDuEr; orudly thcsc ere cqually
good whco comparcd in sppopriare vays. Orgadc matrulls ulad rcgulraly
ircrcsse tbc orya c tnsttcr cou&nt of soil, rld this 6!y be&ft soil rtn aturc
atrd E &r holdiatc.pa.ity. t on8-t rn icld .xpcriE.ots niih o8aaice.lurra
aI! thardorc Eaialaircd. Soil orSadc oattar can a.lso bc indaalad by grass
or gess/clover l€ys, sDd the dcp.rto.lt is Dos iryolvd wiri eirirt ARC/
ADAS proj.ct oD this topic, i! additiotr to loogit rm cxFriDctrtr isitintld
aarlir.
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Sdt.arrcL.- Cood physi.al rtucturc is 6s.dti.l for tclistt{c 6opptot'
starEtur. dcpaodr upo!'thr proFariaa ud quanriti.a of both cLy and o.8,nic
mattcr iD th. roil, aDd our $udi6 on thclc componcnB aid thc wotk on lorl

Thc formstioB and stebility of porB io clsy soils is vilal to thcir behlviour'
lnd wr uac critirl poiot dryint and inercury poroiimctry lo mtaluE potc

rizc dirtriburiol in cteyt. Thc Elaliooship ofclsy tyF b.rructural b'lEvlon'
i!!!o b.itrS hv.rtiSri.d, Frtifl h.ly for thcint(lirrtif .d mstrrislrcomoonty
iouoa io #r. rrdfuoaa'mcnul woik is bcing applied in oth.r .h i6-oo lhe

fcld t h.viou. of cby roih and thc rlarons for r.hcir diffcEnt ..tcs ol rcgln
of smrdurc efE[ it has beco daoaged are beint invcsriSsiad.

Sd ,oae. Th. mn cip.nding lay.rt io ciry conlitr c,oDgly bouod

potaslium, lnd tucb cl.F. with fcldsp.rs ud mirs, arE thc main por'lsl-rtl
Lcariar miocnls i! roil. Thc r.tcara rrtc of thL pottssium dcttlmln6 ul.
loog-rim gotesium NPPIy to c.oP6 .ad hcfl.. f.fiitisei ne.d' Thc frc{ors

*o-uoUi"g t"f."* 
"ppdi 

to uc ttrjcompositioo .nd alomh 
'i'uclurE 

of tlr'
rni*"f, 

"ira 
r* pcrli"t" 5izc, *hfuh rotehcr d.acnninc rhc cerc *ith whiclt

mrrrriun cen diilusc out from h.*wlcn thc |tycr!. ModG& of lEl..e pro_

i"oc. alo* ui to prrdkr tl|G arnount of Potalsium b'comiot tvrilat'Ic to
croE ovtal a frowiag rceron, tid lrt rtE aho intdlrtcd i! wll.lhcr Pltll
i-L r,.* 

"oi 
aitor- *tion oD .uch r!h!!c r.16. wc ri! oow L3ting dtc

iUitity of our iramar to prcdid tElc$. .rtcs of pota.rirm to ditrctttri ctoF
otr difr.f,lot soils.-ft G"n-t.ra ,oia-l cffccl of pot rsium fcrtiliret h importaDq 

'nd 
one

oroccrs *h'ich dctcrmincs thk i. 'fixstion" whkh is thc rcvcrrc of th! po-t'stium

[f€a*-ai*rtt*a iuo". The valuc of fr6h ud rcsidual potr$ium ferrilircr
i" Linc comDared on field .rDcrimcDts, and rcsidues are 6omctrm" thc morE

;fr;"1. Th.e rtasoos for rhis arc being invcstigatcd such ltudje of lhc

ioogtc.- pora""iu. 
""oDomy 

of soils will allow tbe most efncieit fcrtilisiDg

progta6rDe3 to bc d.3igncd.

scl rtldrt - SimiLr eort lo Orc abort i5 .bo bcing undcrratcn witt

"t*furtl f* "ntv 
t*ior fcrtilirer.Lmcnt for which ticrc fu no indigcoour

I"-i"r. soit Unas-ottoiptuE rtry strotrdy. ld moct Britilh 
'oib 

Eow con-

trili ti'.rc rtro,rc. df.ai"a fcrtiti..r pho6ph.tc plus thc natur'l ltipply our
fiGU aJ bborstory €rpcrirrcnrt rim to utilisc th6c Phdphrt' tt"rv6, tnd

'rr! 
lcal fcdilisat! r. far as po+tiblc.--*" 

"rc 
.u" .rtongty inrcr6tdl in bi,ologicel poccrses-whi<* dq +06'

rrh.rt rvrilabilitv. Thasa itElude thc iE|ouna and ratl ol umov'ti ol Pno&
irr"r* in o* -il tio...", whicb rf.cts $r rvsihbility of pil orFnic
ibcohotur we rtso rtudy ftc myconhizel fuoti of rooB. bc€D3c lllqr c.n
ilb*l phor. to rbcorb phosPho,u! much morc rapktty frofi Phcpholr!-
daocirt aoilt ; thc f,iE i! to dcrcrninc whctlEr dr., hel! rny imporEnt cf,ig
on m&jor farttr crop6 itr Britain.

Nttrofta. NitroSetr i3 viia.l lo crop yields'.nd is the feniliscr elemcnt most

difiarr-lt to usc iltn ptcd";o" alld €coroDy becausc of its complicatEd

ctrcdical .nd bioMal ft..tions h thc oil. Thc v.ry lsrSc sum 
'-pcttiiiJi" oo niuoe; f.rtiliscr, its frtqucntly low emcicoc, of ulq ud thc

nrr*-il! ditrat-t cbcmicat forms aod tcchnictl nrcthodr of 
'pplittionj$tify a lar8p cfrort oo this clemrnt.
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A aejor.rndy 
-of 

thc dtrogro t t G uldcr *hcar and grrsr is ao* ir
,rogB. u.iog t.N&bdtod fqtili.cr. Thh ri[ qu.ntify thc io:FrB.Dd loc..r
of Or ry&m, .d xiI rllow ur to uodcrtud ihc fri of fctifiscr ; ;.A riljor rnadlni5nl of lo!. L by l..chior of uit st!. &d thir or&
i! bcint folloercd iD !.vcnl 6cHs with onrrarting ,oib, crop6 .d fkilb.rilgilc. Thco.etic.l iDodclr to Frdkr tlE .moui of airt.iir lcr.tiog eoa
dr8iDr& .t. bciot tcn d io ,El.tio, to thh woll. Th. iurDort trt Doirt-it toourc s oontinuoB atrd aufici.aa concaolratiou of trirelc iotr in tic Dori;ec of rhc croF durirg lh.ir pc.in of trl*t 8ro?tL ud in roor rriek iE
tt ot-zooa-nifr c i. oooifojd Egulrtty to dciarEiac whaftar arop gro?ti
could b. lieit d d .rly Filt b, i& bw concrdtitioo- Wc .,l tfrcrirfrag b
y.c.. ig$ _q{!odt ro Fldir rhc.mounl of tritsog.o fcnitircr 

'Gidd-ooitdlvidud [ddt"
-Wc_ 

arc iurrstiguiag Ertbo& of co .ollint thc 'rt of nitsifc.tion of
.dd.d lomtium or uI!. f..tilil.r in thc .oil by variour chcmiel edditivcr
for !.vc[l cropc. Thir iovohci both ictd .xplrinrtu aod hboitory rod
or thr r! .tioot of .!rmosi. rrith .oil Aacutrre coltrol of lit itfcafiod
could rllow th. .Deooir to bc applkl i, at .utmo rod beld ia ftc roil in
Sn form, ritb rub..qtEr Dft.i6c.lir! itr tt lpritrg.nd tomtDcr d Ot. raic
bc.t D.tdling ttc growth of tf,G ctop,

NiaroFa iD .oil i. iotisrrlly u.o&t!d with thr oiguic tDrlt.r, ud thc$!rl on ortrDic Dltta aLo cotrtdbutcr to o.rr urdcitrldia! of Diarolc!
bcLviou..

Soil r.rdity. Thc EaiDt oarcc of coE€ct pH or acidity is of firadamcntal
impoitrncc for cr0!6. Acidity is .itociated with thc appcarance ofaluoiaiuru
ioDr ia thc aoil iolution, .Dd the bchsviour of thcsc_in eolutioo and on roil
$rfa... i3 being studicd. Thc aidc .frccts of eciLity oo tbc rnilrHlity of
olhci al.Iucots sra beirg studied otr our lolg-tcrm liming cxpcrilrotr, 

_

T:*cda. Thc trrac clceDt! haya BD arttlody aol,lDlcr loil crEfld.trv.
Thc lv.iLbitry oft giEn rrG.lcnlcnr b pLrrr ii ootfd&ndv rdlr.d io
ig iotrl co@tEtior h ttG roil, .trd thc variout formr- ia ittitr tc mcc

ctib rrl p(taart rna bcing nudid, Thr proactaca vhi(i briDg mctals jrto
soluriotr at! of rlEirl intcrcs! siDcc thcrc dctannine ho* rcadilv the mctals
movc dudo! toil dcveloFlcil, and etso th& aulity fo novc to ptut rootr
prior to ah.orption. CoDpler6 bctwc{ tha ttraa matrh rttd orEtrb.r'ct.rin!
compouods,otft.! produc.d by microtirl.dior, rc crpciany foportart, toi
rb.ir ratB offormatio!, of traEport and of drcornpoirioo rit Uiag.tudicd.

Toxic hqvj, dctals src ofteD prlsaot itr 6arrfa ttudfc uacd a! !o oEaoic
maDure, eod thc behrviou, of tbclc mtrlr dacmiacs *hclt:r fhcy irc r
pollutioo hazsrd. V€ry Binil.r chcojc.l priEipLr goEm thesc tDd d; drt[
orEiett tracE clcDcrb, aDd 6ewagc 6ludta! harc tlrcrdorc bcco rtuai& by
rimilar m.th6dr

RcLtiou6 betwcao 'ovailablc' atrd total coDtaols of tarca eleocDB itr
difreEot 6oil seri6 and teotogical formatiois lre also bciog invcatigatcd.

Sof aardFai. Thc paocaar of roil &r/GloFDcot b vary aloiv, l,d caonot
bc otl.tvrd i! rctior. Thc 'hpria{ recn i.r .oil. c.r tt ult citk fmm
soil-forlnilt D.oc6s6, or fiom s prlcat m.t.ri.l *hi:i ir itrclf &pocitcd ia
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hvrr!. Wc ur. Eir...L,firl i.dlthuB to di.litrguidt itriti'l @n-homolErr.|ty

ia- ttc erat n t thl' ud ilv.atigrc tt tlo'itriDt chrntct c'usco o'
iilil.iiiiia'r.l i".i*rioc ttc 'ilct-cerrl' uk i! toulh-ctlr Eaglerd'

il;.iTd;;t ..d brosn- crrtb de'clotitrs oo rtc'p 3loPG! in *!st
Bririn hrvc bcta cetriocd 6 ltrt *ry.
-w,nd-- H"-; r-iatLl, fo6., i..!d y iEPortdtt siocc it iEprovcs. T
oro;b of roil! flhi.:h orhrryiE would bc difrcult to maoagc' alo rB
k ill.oA airttiU,ri- rr! b.i!g ttdi'd'

S.[ arE d 6.t ,Lll ThG .tl8tiv. ruii.tility of dific'crt toil- typ6 or

;J fr;P;ilii ir of-r'at iot'trlttJhcrc-'E Yidr vto{d diff'r@
h.rr..r difi.i.at Ha eod fatq rnd re I

;;ffi#- ;;tts ftd .oil tvF, how rnuch tron n'D'tcocot snd ho*

;,f,;;;il;t ;;; oi-tn'Jo. o'ro*a 6'E "Fi'*t' on difr!'t
ffi;;*D..;r.tug aod tcrdis e nuoba of vrrirbla nrch ri ?attt tuPply'

di!c.r. rld phFlcal Fopc(u.. ory gv' r! uod'rrtrndiot of tt' rlr'dlrnitrrE

which dct rEiD. tbc locel Yblils'

#,rf$*ffiitr,Tm*"r,*#ff.::ffi if'i
cfi.int frtdc!! rt! rfr.ct d by loil qF'

ffiffitflrmm
F..dlbo.raidaiE wc turdy th' rddion'hiF' soEr b'oddrl 

'Dd
ii-.-fr-6.ffi.- pr.", rutticotr'rad diascr of faro ctoF ir collabon-

tion rith th. i'!.!t Pr6olo8y D'Dortfllat

ffiffi ^fl"ffi*'l#Effi ,:i*",sjfr ft H
lififrtti."v.-xJ .itdoa" 

"oa 
cw Gquipo'at ar coltt'trtlv bctng

dcvdoFd .td i.{.d.

SIATISNCS DTATTMENT

Thc Stdinica D.FftEt h|3 fu origi! io &t lPpoinm'dt of R A' 0it!r sir

i;;6ffi;1fi, io 3hdv rlE 
'ccotmlata 

rrsulu of rhc Rothioct'd

&Itr'ffiir-t* ri.hq i'on rc'E'd the nctd for inprovcd tdiltic'l

;i;;:;; *d;'boih rt hooc ead ovcncer' Th' dlptrt.cDt arso co-

lHiiti-,il eiurrn t"r D"veloPn'ot end Advisorv s'rvict (AcAs)

tlTffift-."FiioEo -d eurvcvs aid provida uo' f,ictl 
"oltvr. 

of t[c

Gults.
x
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Dqltt .{ alrdr d c4nld!, Thc .fickrocy of ro .rp(filoclt cdtr bc
mcastrtd by lhc racurscy rith which thc cfccir of iDtltlrt ca.o bc dctcrEitr.d.
Good d6i8a ca, 8E dy inarE8lc that cficicocy, sDd ao Lad to battar u6e of
.{pcriD.otal rtioul!6. Mrry idportlnt irca! in thc ticory of thc dc3iF of
crFriEcot caDc froE Roth.md.4 .nd low fiDd rpdic.tioo io all br.rchcs
of crpcriD.otrl sai.:trc.. Thc dcportneot is itrvolvd itr rhc plantri!8 of 6cld
.rp.tirrctrts o! thc Station, and provid€ o racvicc for &c iuhaquetrt h.sDdliDg
.od.Dalysis ofthc d.rr Or., Pradlrca.

BccaBe the rEaults of crop arpaiiroaot! on . rindc si&, such r! Rofhiortr4
Dry lot bc 9trical of rBults of coEparabb erparituaoB doac allc*ha(!, r,
ittrportaot a.riyity tu thc d..ig[ lld anst/Bis of !cri6 of cxp.rin.[t! doDe rt
cspcritucdtal aod comm.icirl farfis in difr.rltrl pdlr of thc cou[try. This
Fort i! dolc joilrb pith ADAS. with caEful pllnaiDg th6. produc. much
morc rdirbL iDfomrtioD for sdvisitr8 fanDctt thln do6 aD ef,paiiscDt at.
silglc !itc. Ar sel as Sivirt cstinst.3 of rrtrltc tralDa[t eficct for a rrnga
of.it€s aad !.a!otr!, thc Birn fu to cxphir! .tr4 if pedblc, prcdi:t diktnc6
in ctr€ct frob sitc to aita frorD rco.dr of othrr GovitoDocotal faa{or' aot
undar t6i.

Th. d!.ig ard strdrlii of animf,l cxp.tio.ots ptoduc.! probbmr aslo-
cirtcd eith rlloping for th. cfrcct of prsvious fc.d Egirne. on sub€cqueat
onca, sd with E8litrg thc b..t u.. of .carcc, but vsdabb, lratcri.l. Thit
wort i! soothcr pari of tbe stetistical s.f,vicc rilc Eivc to ADAS.

DrClt d rlrdr oa lrfh r!t'.. Snrv., t!6oiqo.a Doc[d.yr ro
familiar io tlrc fcldt of public oliniotr $ld m.rh n!r.ard!, i!r! fol rh{y
yr.r! hld iEponr lpplietioo in rgdofturc. Tlcy sI. u!.d to ttudy thc
rctivitiB of fltfid! rod to nudy shrl mry bc crlcd lhG o.tutrl hirfory of
crop pl!rt!, rd of .tri[t& lld ti.ir Ft.tit .. Th. Sonicy of Fcrtili..r
Pr!.lic. (s oortiouitrg lurecr Bt rr.d in 1942) !tow. hory frrocrr u* fcrti-
lircrt on difrlrlrt Gop6. lair provl!.. . tuil. to tb.typ. of.dvicc lit.ly to
bc Eodt F!fit blc to f!to.rs, ctr tL5 ..rid of f€rtilir.r rfpcrirt.oL to be
plrucd which arc rltcyaat to tta ditrdrdcaa bafirrao prrcticc aDd qllrlnt
rccomDcodatiolr, .trd hclps to put fdtili.6 ulc itr 8 Fop.r Frp.ctivc itr
Glation to oth6 fccto$ ttrt cao contanirata \tatc. sEppli.c and thc aaviron-
DGdt Ttrr& in urc offadiliscrs on iodividud ctolr irE aLo Elrd to follcsst
fi ,nrE f.itili!.r ttquitlDclf i.

Oth.r iltqrig io!3 sith whi& th. d.pdtnErt hsr Ecaa{y b..a ilvolvd
indudc rlr'tq! of thc p,rleshDc. md r.rrrity of ttlr! cE d iDf6tatioB in
c.Eal c-rop. rld of thc u!6 of.athchinlhie for catrlc.

Much of ttis sork ir doro ioiady with ADAS rod soE. in colhborstioD
eith the ASiicultual Re!.rrch Council llrdnrt!6 aod eith othcr or8aDilrtiors
such a! thc Britilh SuSsr Corporation 6trd thc F.rtilircr Manuf.ctoFrs
ArrociatioD.

Irlridoloag. Thc appliQtion of rtstistical melhod! constantly cxpo..c
ar.ar wlrcl! curmt thcory is dafciao! aad this provide! tlc stimulus for thc
&prt!!raot! raaa{rh work. Wc hrt€ |tl rctiv! iltatnt ir dcvelolitr8 ard
u3iDg muhiv.daE !tr.lysC thrt ii ltltidirl D.thodt of tDstEit ihrt com-
birc inforErtio! on th. rtt.ny trrit ob...vrHc for iny birl4krl unit erch
.5 8! crFiE.atsl plot or a! rdmsl. Typiel applicatioo lto itr taroromy,
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phnt brt.dio& rtrd rhc .ldFir of GtFirr'o" involving mlly tubitcrirt
id.6rmtr .rEh .! @ri m .llsE3llog ur qualiLtivr rlpcc$ of fooddufrt'

"iil;;;T;;il-"ilh othcr dinmcis in thc &Elop'ftnt of m!th'
J;;;;i;;G d;ip$on of phvrknl eod biol'ogic'l 

'vtlctDt' 
Th"G

iffi ,JpG i"r|itr,t* priauonr iirut orc b'brviow of 3udr 3vnco3

witb molr p(6i!a qua itttirc ona!'

$dh.l .d*; Thc msoy .rlrinh'l cabhrioo' of gl!'f erri':rJ'

#ffiiliiT'ilu, -.nt i. ro 
'lloe 

ut to writ aom qulo*lr ft
i*r-alotta recuircd ior t particulit 

'ody!i' 
$t h!v' dcrclop'o lpc'rru

ffi;#;}J; i* 'iit' . problctiorincd Lagurs'' Thu!- thc

Hifi;#-;fr;l'"oe..sr doi.nv -M*l!d ro l.lp in ry'dfving
iliIffi? il;; *-Jffit "."rtiac 

ttgtoioo 
'nd 

it! 
'itrmiooi'lialilti'iiiitiiir**lfiii- -pr"irar"s i.. u-up' c+'tatlv ulcful in th!

nnior of ooo-timt r"i"Octt to dalr; GLIM' s'hi:h *t-,ld: fgtltt" ryryt
ii *"tba tsr rnoaas;.nd Crcot.y, sfiict dcak with lbc c@luu"rotr or

f;"ffiFf;q *;il---"*rt i" tu'onomv' wc rre m!i'r u!"! of th'-

nil"n"rca 6"ir,ref sowcy progam' otigioitcd b, F Ylrcr *hG! H'rd of

thc Dc Dart--*d'#iirt 
-orl'."" c.tr be u!.d iltrrrdivcly frorn . Grnilal lo 

'*plorr
-"-in-u aiu ioa rssoaera modcla !d rll btE bc'tl tiErth m ' rYay

t['li]ff;:t -.".ri"t ro run on maatir atrcr th'tr ou' orYn A lks'ilg
:lffiL; G;;i#t",ti"o ro cc'!tr6 io Ewopc North tursicr'
io*nlrria, ud Afrir-

orr...! td. Th. dcD.rtnEnt conttint t uDiS lupportld by !+ ot"Y:
6iifi.a ,ra;r"ttirioq thc fudion of whidr it 3o Dtovidt ' rervte

;i iliil-t advicr ald cornFiint ro rgricultursl trt"rch tottcrs iD

#ffi;"ffiJi ,#rurffiftgiTr,t
from timc to tirtE.

LIBBARY

Thc Ubf,.rv. wltich cooPri!6 thc M'in Ubrsry, thc Anocrc' thc otg Building

iili*t#i"irfi, sriitinc libnrv, thc rror;oon r"d tcvrtrl dcFrrru'otd
gt1il#;;ffi;il;i eo0a6-"olutt'"' dalins sirh. rsricolhrc 

'odI'It*?uilii.ro tt oc of rhc forerrot egriorlurnt librtrit'
-fr ouaiior'of rf,is sb.r contit& of t'rirl publbtioot---rbout ?5(I)

t'ttcr--of'wml ovcr Zm .t! Gutrcntly rttcivtd trom 
'll 

ovr'r llr worro'.
';;' ; "hliil ic-roiag to ittt u 'cttJ 

Dccind cla'si66tioo'

"rilt;;;;i;;*i. 
on iiic'rh"t", p"tli*oa b't''ccn !'trl 'rd 

l8'xl

iffiilifi,; C'c;;ii*,i ,ir i' e';'i"-' uniquc colL'*ion or lbout

35fl) volulrca-glrit tt! tcpt Gpatrra'1il;i;.r-;il;r;;" ;l inc to ltrtultutt-lcuc'.' turviv& f.',,r
,o;;i ;.i., field rccords, l,w's tnd Gilben p'p"s' ctc---covc'r mort

ffi;;;;; aod includes a copv of thc Ttcoti* of Hututrdtv'.$
ffi"ilf iii,iiJr;i' ii;iiii), *;tt o iia itt'i rcd i! Enslsd on vclru'r

duriDg thc fourtcclth cetrtury'
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A oollcclion of ailbLaDt!- and oinctacnrh-.cntury prints, mainly thc
hoqu6t of the lat lrrd Northhook, includca rcgc.Gttlationr of Iivcatock,
!aan6 rrd sgriculturir$,

Thc ,raF, of which th6c ore about 300 i! the librrry, dcal chicf,y with
soil, Land use srd gaolog/.

Thc Library may bc uscd by visitors on spplication to thc LibrariaD. It
oFal6 s Xerox copy sarvicc, aud copics of iteBs in thc Library can bc
lupplii (at a moderatc char8.) to oth.r librari.s rnd Mividu.k for thc
purposc of p.ivat itudy. Applhatioos for copics should bG madc to thc
Libr&iai.

Th. followio8 clt lotur. srB msint incd by ihc libr..y: (o) Aurhor c.t .
lotuc of Books and P.mphhls; (r) Subjd Csral%E: (c) Authot c.!.l,otr&
of Scicatific Prpcrs Produc.d .i Roth.m.trd, lE47- ; (d) Cdaloguc of
SG'i.l Publicariorr: (r) Lilr of cunllrl scri.L; (, C.t Lotll. of E .ty Ptirbd
BooI3 o! Agricnlrurc, l17l-l&O (leord Gditiotr l94o, tupplcr*nt 1949);
(t) Cltrlo8Dc of Liv6toct kiDri (1958). noth.m6rcd holdinp .I! tlcorded
in ah. lyoru List of Sei.r ilc Peridlals,lha Anion CarologtE of Penoacak
ln Unitcttlty Ubei.t rnd trt &itil, Unlon Caralogue of Paktdtcnlt,

An onlinr infonutio[ retrhval rcrvkc i't avrihbb to !fr.nd virititrg
wortcrr.

TIIE COMMONWEALTH BUBEAU OF SOIIS

Thc Burcao, ooc of tao ComoonuEalth ASriclltural Burcaur, waa csllb-
liltEd at Rorhamrtld in 1929. Administntivdy rad forncidly thc Burtau ir
dirriDd from OE Stltior\ but thc lvro worl clo6.ly to8pth6. Th. Dir!.lor of
thc Strtiotr i! Conrult nt Drc.ior of thc Sdl Butau.

Thc functioD of thc Burc{u is to assist worke$ ia soil scicnce, primarily
throughout Oc Cornmoowe3lth but also throughout thc world.

Publications includc :

Soils oid Fotilize6----e montl y abslract Fumal covcring the wotld
lit rature of soil sciancc, soil-plant r.latiotrship6 and lhc usc of fertiliscrs.

lniplion and Droli,f.a ,lbtndcts'-a quarte y Ftblic.tioD coverilg thc
world lit..airrc of ratlr rnanagcmcnl and soil-plant-w!&r rcladotrs.

Afiotated Bibliogrophies on specifc subjccls.
Tech ical Corrwfiications-monographs on specialisci topics.
Spcclal Publicalions on *bjects of gerrelal inte.est.

On-lirc informltion retrieval scrvic* ar! availablc tlrough Lockh€ld/
DIALOG, SDC/ORBm ad ESA/RECON.

Thc Staff List, PIan of StatioE, and uptcdaie informatiotr otr the work o[
thc dcFrtments attd chatrgrs itr thc fi€ld cxpcrirn€Dts occtrinS since tbis
booklct was print€d arc to be found io thc pocket of lhc bacl cover.

39

L_

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-1-226 pp 47

ROTHAMSTED EXPERIMENTAL STATION
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FIELO EXPEBIMENTS
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4.cour* norarion 181t8-1951
G.rde^ Crover. sr.rr.d 1 85a
Wh.ar.nr, F.llow 3ince 1851
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Gt. H.rp.nd.nl Cutavarion Weedkil.r Bol.rion
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330h. (813..rc.) \
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Ebv.rroi: ll5-134n (310-44oft.) &o,.t linl

R.inr.lt 1970-79 ni..n 7o4hm (28in-) p.rlnnum
Ext!D.r: (1973) 5.Omm (21i..)

(l 979) eo9nm (32...)
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ROTHAMSTBD FARM AND
THE FIELD BXPERIMENTS

IIIE SOIL (see Map on p. 42) NumbcB in b.!ck t! Irfcr to ficlds mrrk d or
lccotrlparyhg soil Eup.

Thc r6ils srE ia yarious oupcricial or &ift dcposit& itrcluditr8 Clay-with-flitrts,
va[.y H.ad dcpo3ib rod riv.r gavet, ovcr UpF Chalt rvith lodul6 aad
l.y!G of fliDL

Thc Cliy-Eith-fliDts, ooltaioing angulsr oiot3 snd iint pcbblcs in s cla)€y
nratrix, it Eorc ttr.o 6 6 thict iD pL..s. It ir weatbcrd dcbrfu of old.(
Edim.trts (chi.dy R..dir8 Bcds) irreSularly Eixcd eith variablc ttrrouoa of
chrlk rc5idue (chicny angulrr f,iits) und6 Frigtacial conditroD.. OB lowcr
ground it ir rqrlEccd or covcrcd by you!8.( drift dcposits contliaing f,itrt 8od
ottcr mstcrirl ftom the oHr. form iont, bgahcr eith yriDdbomr.ilt 0o.$),
mir.d ald rsarraDs.d b, dowtr-sloDe crrlp (Hcad) or by stEarn a.lion. Thin
rprcedr of locss-lite drift ('briclcarth') .lso occlt or the hith6 Sround, portly
mird wifh thc Clay-with-fints below aud rnodiSing tL irxtuic oflhc 6oil.

B.oc.th the Vcr vrlk, f,oor ar.layc.s of f,itrt grat/el oid iilty aluviud llid
do*n by tlrc iiYEr in Eaaot tiloca.

Tlrc !oil. in lh6c vrdrbL deposirs hrvc b..a classifed by thc Soil Suivcy
of Englud rnd Wal6, snd thc a..o6panying m.p iodicct!. ttc approximatc
distriburioa of thc aoil scrir snd olhct uniB id.otifed.

Irad.d LrE ifb G.Lo{.litrlc -l qifi. horr ..rtu). Tb. Eain
!oib, o! Ctay-wirh"fintr ond ninty yaucy d.F6its, ootrt i! tro trrtlll lly-
occu.riry cekim carbou&, atry odgintly prr..rt haviDg b.co rreovcd by
lcachi[g. Th!, havc bromir[ srcattcrcd rut8urfacc horizon3, rvith caidcl|ce
of dovtrwa.d EovrErnl of cLyaizc p6dicl.r.

soils of thc Bslcombc r.ricq which bave a silty surfacc liF! ovcr clry-
witi{int8, occ{py nost of th. plar.au cast of the Ver ydlcy. Thc toFoil is
a gsyilh broyn finty 6ilty chy loao nith romc 2O-2t I clay. Thir osually
ovrrliE r biowtr ftiablc [orizon of litrilsr tarturc, ebici F!6.s into stif,
bright r broetr or yalopilh rtd clay urith rcattcrtd Aiat .t 3(K crr bclov
tt .urfacc, but in pLo.. thc clay tu ju6t bclorv ploogh d.pth. Drri!88F i6
3oosrhat imp.dcd by thc clsy, as shown by varicolourcd mottliug, bkct
mongsnif.rour deposia aod gEy-coated clcrvaSc frc6 at dcptlr bclow 4H0
cE, but Daither diichG lor fcE drrios lrc noctssary for ordiDuy arablc
6oppiD& WhcI! tho Chrwitb.iitrls thinr on vallcy ridcs ud spurs, thc
BatcoDba soils ar! oftcn rcDLcEd by tiosa of thc Witrchcat6 sati.s, which
trw r sub.oil l,rlE( ofu [ottled rcddi8h pl.ltic day witi brgr bhd-coatad
iina, r€stiag irrcgphrly on clElk at depth6 of 30-120 cfi. Thcsc loils, *hich
ocqur incgul8rly h a[d sround l<nou wood (l), rID group€d on thc msp eith
shrllow (doded) B.tcofrb. 6oil6 iD ivhich th. clEy sutcoil startr *ilhil 30 cm
dcpth. Tho6e of thc lrt&i kiad are wtll reprc.c rd h Baroicld (2) and
Agdcl (3), aad id sumocrdclk (,1), Claycroft (, aEd Ixu Pi.c. (O. Sma[.(
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plot! of Park Grrrs (21), *ith pH of 5'0-J'5. Thc old pra.ticc of ercavstiDg
ttc uadcrlyiag cbalt aad 3pr..dit8 it oD rhc .urf..t ofr..bL fiddr t!rc th.a
smdl rc*tv6 of calciuo carbonab, FicHs thrt follow oul ll.ud rotrtioo of
crops arc liocd o!!ca itr 7 ),.a$ to Dahtain sD evctlSe PH irluc of 7'0.
A f.fl .fta. .re d..lib.r'r1!ly fcpt arid.

Thc Clar3i(:al crpcrimcot3 (.cc bclow) providc crtrEmd of d@lctio! lrd
c[dclmcnt of P sld K- lypical .Eoults 8rc:

' AtrEuDt rDDH .!d Eitd. difE Eodr.a.ticrl lo .r!.rimt.
IV;ij P b NrHCOr.oluH.i x it q&Dtr.H..

WEATEf,B NElC()f,DS

Thr E tEologicrl .oclo{ut! it in Ctlar Ficld- Irr .ddition to tbc Ec..ut}
E.trt' rrurmcd to thr Mctcorological Oficc, othcs .rr mrd. thst 8rc rPccbly
ocdd for agricultut or for olc with thc 6dd o.p.riEaot!.

Ttc obcavatiols covrt a lolt p.dodt rshfil (dtr.. lt52), dllilrse
rtroogh b.tr soi! 20,,1O srd 60 tu. dr.|p (50, lm 8nd l5O cm) (tilcc l8m),8ir
tcDp.rstnr! (si@ l8?8), rtd sunshiD. (riDcr ltgl). Rria dEiltxE, tropcta-
allr, a8hin lnd ladistion &G cooti[uoutly l@rdod. Drily okavatiou
induda LEpcrltura measotEnerti in rhc roil, udcl batt loil atrd fittf, at

TAII,E T

Rodpmrre.l l,€a,hd: to.year atqqer 1970-79 (@1d 1976 t.npaofire-t
@d rdinla ht btockerr)

Mcaa rir

"c

fia@t dE ID .dl r.,, (E! lt_t)
Fid.l .bod ltto+ P X

,te*lt Nil 2 ,- Pr l0 170
ffil{iI23lr'YK6450
&letMltr(I) PK t0 3()
Ed bb! NI 5 90' vr rr alt
MCre lfd 5 @rr l30 5'tr

IXIIy rohr

xHd-1
(o
1.9
l9
1.5
[.2
16.2
17.1
l6.o
13.4
l0.r
5.7
,.0
t.7
9.O

Evrrrdd l}dlrlrlc
(Ad (hdE )

(3)

a4l0 63nt6
19 lD
83 196
9,,}l
10, tq)
9l lg)
69 l{a
341(B
t6 11
taJ

91 tn
23.5 in.

(m)
tr)
a
,lE
3t
AIt
16
3

1{
D
3l
53
58

3&]
h.) l5.l t!.

RriE

0)
7a er)9(l')
61 0t)
5r (22)
t2@ro,y(lD
J5 g)
5t fl(x)
,5 023)
7' O'
7I (t?

1(x(fiZt
n.7 ,nI-(,2..9

,trDrly 3.4 (a.9)
Fchlrry l 5 O'9M,nL 5.1(4.t
AsiI 7.3 O.O
Mrv ll 0 (12'l)
,un r3.9 (r7.,
Jub 160Ott
ai!!t r5.0(l7 t
scirobcr 13.5 (13,O
oad.t 10.2 do.t
t{o\rlDt. 5 l (5',
D!..ob.r 4.6 (I t)
Totrl6ra! 9.2O t)
aquiEhi !o 49'F('O'F)

xor.r-{l) UrqI6 E! (!.([X b) tr!88.
aD Throurt , lr. ($ ce) brE !oil.
an o!.r 'dE 6x5fi o.6 x l.t m) mt ! irlk.
(O Tord (Kl!P).
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variou! dcpth doc,tr to 4ft (1'2 D), at th. tiPs of !rcvilg -8ia&r -Gra83
miaimum;'and at rcrcco beiShria thcair (mariEtum, minimuo, dry bulb end

sa bulb).
i"tG'r gi"o .ycra8c wcathcr .t Rothmsrrd for thc l0 ycan 1970-- ?9'

Sonc valui for 1976 arc itrludcd to illudrr&.o cxulmc dcviatioo froD
iiJon i ur-. e sumoslv of l[e wrathcr r.cordr for both Rotha''n'd
and w6unm i givco itr tt Roti@rtstcd R.p Ior 1979, P^tt 2'

TE TAIM
Thc Rothadlied Horaa FsrD of 100 hac{rtes camc undct the Eso'gEmctrt

oisi. ioh! f"*o i" ltl'4. In 1t43, and tfter, he assitB.d Dort of it to th'
naali*it".tt on shc.t, b.dcy aid lrrt tro{ Loom at tbc CLtsicel

-"-iri*t . Altlouri soo laod rs rocrim in ori.|r @lpstk '
ij*ts A*t ..t in& -ouol of thc cxDcrirrcntel 6.ldt, thi:h in hi' dry
.-i *o*i fioo fsrm buiHingr rr"r ihc Mrnot Houtc. ThG'c Cllrt'lrl
Fid& !{taa eadc ovcr otr r 99 !te!r8' le,sc to the I.8s'B Ag'i'ultural Trust
oo it8 fourdrtion in 1889, and havc sincc bcca boutht. Morc land b" been

acquircd from th. origiDd homc f&ro, 8nd thc adjoining Scout.FarE
Rcdboum, was bought in 1965. Today the eslalc' imluding woodlandg

totrls 330 ba of whic.h 262 ha rrt f.rr.d.
O.!.bl rrFiErttts l,oot'|rfr rot tkxr Grpc.iffilt 

'Dd 
(r-op-"qoclt

erxricnu ocapy thc t.nc rircr cwry ytrr. ftctc lD 
'bout 

tO Ortirl
J&r t ticl o"crrii rbout 16 ha. Rotetiori, crop+cqurocc rnd rrrlull Gxp'd'
incou roul auoui-3(x)0 L.!r plot!. lo rddition .bout l6m dolt ut ut'd for
microolot cxDcritranlr. Ooc 

-eoa 
e cErtc. hectsrd neat tbc Lborstory'

hr;; ; d Gardcn Plota and e#ox. 9 ba on tbc fsra' rre ulcd for
roati-ptot expcrioenr nhich cannot convcnicatly bc dono by farm Gquipm€flt'

OtS.*dodsfrg
Thc wortins P.rty lor Fird Exp.ritDcnt Pho. thc p!!EIIE o.f 6cH

crmicnte.-Dariicd iDnruclior. rt! drrun up by tltc Fidd ErFitrlcnl!
s&i"n .n l oa:scd to tlrc Hcrd of Fatma Thc H.8d of FrrE!' ddrd hy iso
rll.irt nr. "i notft 

^*aa 
l i bcilifr rt Woburo, b t6p@tiblc for ihc

eeH vork in comcaion wilh crperiBeng atrd all Drt&Is rel'ting to thc

farms. A tcao of recorders, r6po;siblc ro tha Head of Fadtrs, is r'3po8iblc
for markiDr out thc qoerimcntr, rupcrviring dl ficld oF rioos on crpqi-
mnlal olo6, rnd rccoditr! victds. Thc Ficld Erp..imnu sociion tndntaitlt
ti"i-n ta*.r" f.nn rt nrni Orc rtrcarct wortcrr" ThG Suliitics Dep.no'ot
en-elvEes ftsulB of Gc cxDctiIDeDE which att puui5hcd caai y'ar'

1'ic farm eiaf coosists of five traqor drig!, one gaerrl eorler, a

stoctman/ractor ddvcr, a mcchadc and a buildin8 D4inteDrtrc.- x'ork!i'
fti t"gui.. 

"t"fr 
i" supplemcntcd by casual lsbour for Potato piclilg end

roguinS wild oaB itr cereal3.

Gllths
Oflhc 262 ha farrncd, about l9Oba arE uEdcr arable cropPidg Much of th!
farm i6 voaked on a ?-ycat rotation of two erEab, orc br!!l crop-,

;; 
""r*1", 

two btak oops, to providc a choic€ of sitts for ccrct'ls with
afacnt protaUtitlcs of iuact Uy soil-bome PdthoScDs' Scv6'l- fieldr

outside the rourion ore not Sivcn P, K or lime. Thfu i! to p'ovidc 6itcr

6
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wherc rrspotrsq to applied P .nd l( will bc grett and ehcrc cfcc& .nd
iDtcradiou of aoil pH can ba ocasured. Soroe of thir lrrd is undlr gr.3
srrd tha rr3t is either fdloved o! sown to whaat or oats, 13 it is trow too acid
to gtow a..aplablc crops of brdry or roolr.

Thcle rle about ,10 ha of Famancnt grals, sotlrc bain8 low-lyiDt river
tocado\r, atrd BoDe uaploughable bcaaula of trrcs. A nt ob.r of cxparimetrtr
ate ritcd on pereaacat giass, atrd a tacrve is kept for future expcriDs[ts.

Ndaa o qolB

St.t Thc Rot}am.*rd 3oil is wcu suited to whcat rad abo t 50t. a&
8roi,n. Flander! is t[e standard varieq otr most cxpe.itneo& latgely dur
io its good all-rollDd disaas€ r6htaace aad proveD rdi8bility. However it is
outyi.ldd by n.n varieti4 and is beiDS rrpls.cd by Husdcr, Av.lon atrd
B.ie8sd.

wh€at fu g6ncr4[y gro\,tr as the 6rst cdeal after a brEak but some is Srovn
after predou! rvhea$ for oqadmcutsl rcquirsment.

ELck Grass (llopecurus myosttroides) .trd Aanual Meadow Grass (Poa
ozraa) are a problco on loEc sita8 atrd chlortoluaon ('Dicur.ne) ir ulad in
the auurotr or isoprolurotr ('Hytanc') iD spaiD&

Thaaa cha6ic8ls rtc alm cffeclivc E8situt brord lcavcd wccds, ofterr
s6vin8 spplication of a hormonc herbdd!. witd oats dE, itr Do6t f.ld& few
coou8h lo dlow hand roguitrg. Whcrc thcrr elE too riany for roguing,
difcnz.qu.r CAvetrg.) hss givctr caccllctrt clntrol.

Brlcy. About 90ha arc grown cach yaat, about onc-third autunn sowa.
Tha rt&dard rdntsr vari€ty i! Igri but oth6 varicties ate Srown to o€ct
crpcrimental aeeds. Ccorgie h88 been the strddaad apring vrriety but i3
bciry I€phccd by Triudrph. S€ed of both wiDtcr- and lprin8-sora croF i3
u.urlly tcated with cthiriDol CMilstcm) to control rDilderv (E /$Ii.
gr@rrfia) rnd cf,ops trtay bc spray€d with furuicid.s btet iD t[c gIowing
$a$n a3 oaceBory.

Esrly &illitrg of sprirg ctops is atr advartlgc particllady on the lightcr
lsnd whelE s.edbcd! car dry out rapidly.

W. !(s'ns (Yicia faba) are a useful break crop in the rotation as their
husbsDdry rcquires no spocialin machircry olhcl thaa thrt uscd for ccEals
aod herbicklqi cithe! sirlazinc elone or as . mixture {ith trietrzinq Sives
good r,€€d coDtrot.

Mo3t beans are spring so$,n as aphids carl ba crDtrollcd. Pirimicstb
('Aphox) L trow ur.d which is Elucb le*e harmirl to bc6 thaB dcmdotr*}
mcthyl ('Mctasystox') and rnore ratiable ttran graoulcs such as phoEt!
('ItisEt).

Spritrg bcans SEVE poor yields in 1970 and t9?l due lo vi.us di*tses ad
drought in 1975 and 19?6 cau!.d poor caop!. Patts oI thc farm arc inf6ted
with stem celworm (D /ercht$ dipsaci) and tlis limits the frequetry with
which b€ans can be gtowr.

Some wioter beai6 arE grown as chocolate spot (Borrllir 8pp.) can ususty
bc kcpt uDdcr adcqu c coDtrol sirh bctromyl ('E€nlote ) reaatcd ifnaccasrry.
Thera b e 8ro*,ing intcr€st iD lhc crop for cxpcriocntal nca&.

PotatG. The arca is restrictcd to about 12 ha cach ycar by thc scarcity
of laborr for liftirg. Pan of tbe ar€a tu pl.nted vith Foundarion Stoct,
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*urllv froo tlrc progcoy of vTsc crop.' to FoYidG rc'd for thc followiog

,car- 
-rti. 

"r.a 
ii giowa io ilolatior ftom otict pot'to c'oP" 

'od 
utus

iil"o .riai 
"pr,fii 

* controllcd by rn .Pplketioo ofa grt'!uk q'sl€ok
inrcaicidc et'olrnring and htat by foliu rpray! ol lo!'cllqrlc, Bu'Ily

"iJLa-*tt " 
iursa& spray rgimi utiglt lPrvt oPh,bt' blett@rsr' slrrils

"t'rohids 
rcsisuni to dcrneton-S'oahy' (Mct$Ftor')' iDc to['(-rPpo'o

inrJiaac ooroalty utcd, wErc found in 1976' sod Piriskxrb CAphox') Irs
b.a! uscd sirce.--aU 

*ed tutos,t" cnitta in ateEPeiature-controlLd storc aod experi etrts

r-ir""t"d u" . ,rr*Uv-f€d 2-row ,nr.him or by hand Non+xperiaental

and'secd cro-ps ale plst_tad by lutoElric platrter SoEe 6el'ls ale-low ln

.r*oio. uiA a lGlO-I5 fertilis€C cotrtsiniag 4'5% Mg is broadcast at

l9(b kr ba-r before plantirg' and the gloutd thco levelled mth a hcevy spnng-

,i* Jtir.toa. S*j*a" ,t. prcp"."d by spiLe rotavator or rolary h8rrow'
- e"i"r"i-t " cuttivator is used after plonting atd a furthcr €artbitrg up

wil be siveo itr the €.ason by a rotrry ridgcr'
-w;d; ; c.Dlro[ed chemic.lly by a pre+rodg€oce 6pray of linuror'

bur ootaquat Ellv be .dd.d if w;ds h.vc eE rSPd bcforr tpr'ying All
*Lti- J.i"a rcsut rt, ag.itrst blitht and b'ulrn i! dcroyed 

'bouri fonaigtt ufbre tning using a haulm putvtrizEr follow'd by tprl)nDg fllt
sulobudc acid---ffi" 

i.- oo..tuv bv 2-row Ghv.tor litter foUorvtd by hrod picfi!&
Trenrooi ro srore i in 250 kg box.3. Thc ,tony toil i5 Dot rEaly-lorubrc

for E;ahlrdlal hanBring but a tinSl'Frow hsftBtcr ttr'y bc used ll c"utr
labour is thort.'-i.uio"" 

"." "tor"a 
itr &tr iEsulated building with Provisiofl for veotilstiol

froo a cetrtral duct with A_shoped oa-f,oor loterals'" ilt r*. "* 
*r"[v tl.bwi by wioter wheat seedbeds at€ prrPand by

.uf"o auitit"tioo as ploughios buri.s the $ouid-keepers and cncourages

survival.

Oat$ About 20ha are gotm as a'brtat'in tte rolatior as th'y do Dot

.=of.r fio- tdrc-slJ (Gaaona,uonyces g@ninis)' Mostly s'i[ter -oats 
are

erowtr ,s thev ere usually r€ady befot the spting barlers atrd tnrs belps

ipre.a U-e*i as wcll as leavi!8 the land clear fot autumn{own qop6 ln

rcasonable tiae.- 
Onlv rarieties reslsfant to stem eelword such as Pcnianh rrc grown'

i_oit 
"rtua"_.o*n 

crops arE tp!'ayed beforc eme'seocc vith methabe'z-

tbiszuroo ('T!ibunil) to cottrol aDnual SIlEses'

Sosrr be€t The arEa of sugar beet growtr is usustly less thsu 0 5 ha ald i3
-ri"T" i" 

"roa-"nt" 
onlv,-as the outumo worlload of potato liftin8 8nd

irilting of winter cerEals taLcs up atl availabte labour'

Grrs There are about 65ba Srasshtrd rtrost of which is lrrma-nent or

r*. f"n a"*" a5 long as thcy rc.ain ptoawti'" One- or 2-1er leys- are

il;-i; -;;d; srri ror r"iritisc" work which requirc a morc oniform
-ril,iiiir iirl tlii p-riaed bv ot&r gr&ss and short levs are todttidrs utcd

a! a bieak ftoE c€rctls.
. lo-1(L15 atil simik ta! of fuurls indhtc th€ FE rtasFs of N' P'O' 

'nd 
&O

.6p..tir€ly i! ih. compoord fcililisE.

,18
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Moit of th. lr8ss ir rnzad bv csnle ald rha surplus cut for hay or silage'

ExceDt fo. ah. drlr cut ; Part Grers all producc of grsss crpcriD'nt! old thc

ass;ated rurrourds arc cnritcd. Aiier w;i8hitr8 the 6aEples sll th' r'dtitrdc'
i! dir.ct cut using an additive. U3ually ti&. cuB a year .rE tltco'

Iltls.do
water for irripetioD is drawn bv a subEarsiblc puEp froo B botEholc 90 D
dEeo into 8 ld lift (IOOO o!) rcservoir, lincd wilh s butyl 3b€d WatGr ftoD
rle'rerenoir ir puo& hto l3O DE utrd.tt ould 6tiB!, fttld sith lydmnl&
f"foO oi tl"i,it- i- u" teachcd by lOO Eo di.tuicr poflable 

'luqriduur
srrface pipcg, coDoectcd to a coDvcnictrt hydraDt. Portatlc- spriD[ts.catr
eoolv 2i irm'of waret in 4 houB to a Ealimum rrea of 0 8 hs at I tiDc
lTriu.toai"r i. fi.it"a to 2? Om mt sxperiDenG ErriDg irritrtion, and all

fitarocq tavc priority for walcr supPli€6' aod itr Fccot dry ycsrt ticrc has

b.en [t0. avrilsble for gasrLDd'--il" 
-".ri*"t"t tl.ti. ovcricad oscillati4 spray li!6 rrc ur'd to obtaitr

s.or" ioiro.. *it"tioi thso thc ePriluct!, but arc uasuilable-for witrdy

colditiolr, and rhcte ig towing htcIlst itr t ckle irriSatioo for this Frrpooe'

Lirdo.L
C.tOa About l2O Hcrlford-cro6s ste.r3 arc fatteicd €ach y€ar' Ycaditrgs

rt oruallv bourtrr duritrs rutuEn or winter, weiShiog about 30018' on
arrival rhev arc tiegted araiDlt tung ink$inal vorms sod livcr flukc (Fatclola

l'r-r,-f . i 
"*t -i" 

i.icticide is-urcd to kil.l warble tt Pfvae (HBodcrqtq

Oi* il n.i*"t".). They &e outwintered in sbclteredieldt with ac'ess

io -ro, uoa fa 
" 

.atlon of homaproduccd foods: siLgc, hay, bsrley sEaw

*a 
"h;l 

por"to"". so!c! of th.sc'cattlc elt ftrished otr grasr 
-duitrg-the

iottoving icar. lny 
"ot 

.old fat by Istc autrEtr .tr yarded atrd fatteocd otr

tti "bo; rstioq 8upptloentad 6y a home-gro*n concrotraie ba!€d on

o.ttat 8nd teatr&
M!&.r,

BEcaur. of cxDtf,imcltal dcEsod& s wide rangr of ttEchincry i3 rc'd€d 8trd

it i" *t o*titit" t" u* lsrge units efre.tively. The finB i3 worked with ciSht

li6t ond ocdiuo t acto6. Ploughing i8 still the chicf prioary cultrvatlon

fJr sorioe-sown croD! and is dotra Yitb rcvcrsible plougbs to c[Elnat'
iad 

".ia 
fr.to*t which complicate the sititrg of Plots After potaloes

eai bcaoc, and on 6oEe stubbl.3 wharE therc i! !o trash to bury, ' 
chs'l

blouEh or herw sDrirs-tine cohivstor is u!cd.-h-;p*id;d*i ihc airo is to sYoid excesiw roil codpactioD'

or*tJtioi" ,t"-t-t to n EitriEun by u3ing, where n€c€ssary' rotory hrttows

*iict caa ptoauc" a s"eab.d in a single p6!6 in dimcult conditioos Howevel'

in fic so;;e whco thcrc har bcen namral neathetiog a spri[g-tine q'Iltivator

will aoimafv oroducc r 3uilablc serdb€d for cereds and b€'ns'' -inalr 
6l'ana uean ptot! are hafl.sted with a combine horvgtcr buill

for Dlot worl ald 6ttrd;ith a comprc.sed sit dcaBiog dcvic' Most largE

il;; ;;.r; b, 3 o cut machioes' wNch slso b'ndtc rhe trontrperi-
Drntal araas.

Muc! stlav is baled and cart€d to avoid utrcvaD r€lidu6 on lotrg_terD

*p"ti-*i-ald t" pit"U" littq .dd food for stock where strarr' is bumt it is

uelally lp.rad 6I!L
,0
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For h|r1t3in8 t'.!. PloG' . f6'g' b"v!'rcr hlt b'.tr 
'&p..d 

.o tb{
iiJi'iJiffi-irti a bor, &oo shi:h it c'n b' ntcd ud wtislt'd'

I*gfi H.x';H.ffi s ffiglia.pn r-r. i"'or',.
*iiiri". rtrii "r-.,* 

ti'cor, wirh rotsoP whcck' i! urd to 't"l
riir iood oa bcaa aad Pot lo ctoF

Dit'
Thr ftit of tbc cou!8p. rnd frra buildinst xa! built i! l9t3' but Do't

ffi$ffi
il.-rrt* i. . 

""ti.quiPpcd 
frn vortnoo'*iil]i' ;; 

.Joc'il'ebout 
9o 6ttlc, r ;ovc{td dLsp drrp ud bcot

"riicnt-ti 
loU up to 4m bou of [ry rld dr's'
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THE (I/$SICAL EXPERIMENIII

Bctw€rn lM3 8od 1856 IJyes and Gilh started .rine lotrg'lErrr €xp.ri-
Dcnts; somr of tte plot trEatd€nis were chatrged dnring the first few ycan atrd

otr. experiDtdt was abatrdoned itr 1878, but when law€s died itr 1900 eight
exp€riments wEre coatinuiDg ntorc or less as origina.lly platrrcd. Theae are

now catlod tie 'Rothaastcd Classical Experi[eots .

Thcir main obj€c't was to acasure the afrec1s otr clop yiet& of iaorganic
cortrpouods ca ainiDg dtroSen, phosphorus, polassiua, rodi@ aDd

aagtesiua, eleoeats ktrosm to occur itr cfisidcreblc arnouoE in crops and
farmyard manure, but whose sepaEte actions a! platrt foods hrd not becn

rysic;atically studied. The oaterial6 us.d werE aD.dodum salts and nitrate
o}sodo 1as alterartivc sourt€s of nitroged), Guperphospbatc (at flst aade by
mixing booes aad sulphwic acid for each experiEent) .Dd the sulphat s of
potash, soda and oagE.sia. Farmyald ,aatrure was also ircluded in Eost of
ihe experimeots. Tht inorg8nic fcnilisers wer€ lestcd alooe and io variou.g

combiortioDs. NitrogEtr war ofren applied at two or more differeot rat6.
IanvEs and Gilbert recorded the weights of all produce harvestcd from

each plot, and saEples eerc kepi fol cheoic5l anahsfu. Th€so rf3ults, togethel
with details oftle quaati8 8nd compo6itiotr ofeach fcrtilis€r applicd, eDabled

a tolanco 8h€et for thc major nutrients to be coEpilcd for cach plot' and
anetysis of soil samplcs stowcd vhether autlienB accuaulated or diminished
itr soil. 'Ihe iosbllstion of drainr (one to each plot) in the Broadbalk qh€at

expe.iment ir! 1849 allowEd the 10366 of trutricng by l€aching itrto the 6ub-

soil to be estiErtod. No other laEc-scale feld erperimetrt in the sorld is

ktrortr to hrvc thh fature.
The claseicsl gsve rcsults of imoediate value to falmels

planaing their ur€ of fertilfue$ aad Eatlur€s, but thei valuc to fsrrefi-
ilioini"ncd "r 

ihe contrastld proce.ses of depletiotr and €adchment of
[utrieots rrent otr' progrGsivcly rEinforcing the efr€ct of each annual Epplica-

tiotr oft!€ rr.N&s. U;til about 1939 th€ best yiel& obtaind oo t8ch experi-

meat i/ere roughly equal to the average yields of the saDe crops as glovn on
Boglish f8rDs, a.trd the aDounts offertrliseff giveD (especlally the nitrogonors
onr6) vere similrr to thos. Drcd by farmers. Sircc 1939 t'ith bett r-yielditrg
vari&es a[d iacreased use of fertiliscrs Eoglirh far yiolds excoeded tho6€
of the Clsssicals, Dntil the rcceot flodificruoos.

fhe ClEssicsl expcriments have bc€a loodifed sincc l-aw€s'r death, flaialy
in t!tr!. periods. Si; Daniel Hall, itr l9OH6, add€d a few plotr to Broadbalk,
Part GtEss sld Bamfretd, maiEly to test the combinrtioD NKNaMg (that is,

rll oajor trutrients ercept P) which was originally omitted from th€se o(Fri-
oe s. Hall also startcd thc 6rit scheme of regular lioing on Park Grass,

ttc otrly Classical experimetrt wherc increasing soil acidity was advdsely
atrectirg soae plots. (fhc others wEre on old arable ields and had received

th€ traditional lEavy drcssings of locally dug challq a Pr'.clicc not followod
or grassland.)

Fioo 1957 sercral of the Classical erFrimetrts werc modified to eYaluate

rhe eEects of the annuslly reFated drersingr of diffeEnt coBbinations of
outrieDk. This was doae by iotroduc.inS trew croF (oftetr scveral 6ops giown

sidc by side on eacb of the origiral plots, ns oo the Erlaustion LaDd' BarDfeld
and Agdetl) and by subdividing tho old plots to t st ncw fertiliser tlEatdents.
Thesc Eodificatiotrs, together wi$ detailed analysis of the soil by several

5l
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oathod!, srw uch iDfomatiou or th valrrc of ihe accumul{'d tBiduc8

of the oarcti.alr applicd ir thc pcll
"' 6i ffiilr-"ia goor Brrby ctop rotatiors wcrc introduocd in l96t ;

".--":i;-;; 
A-"h "rpctiniot 

rtmsi't'd in the tnditiotrd croF Th'

rolstioir 9€L:
Brcddbalt: potrtoas' splinS b"os' witrtlr ehc'l'
-H'Js;.i p"t"t ;' Dri;8 b"tr!' apriD8 borlcv'

Bcaos b.ctoc lr.iiou8ly infcsrcd eith ttro rcltl o$' (DilfLtEfut di*rri) d
ffii;;J;;;6" 197s. oD Brodbnn th' routiotr it now

f.llov.,, Poratocs' wh.8t

ilLT,ffi ,f; HSJ'JffiJfi,ffiH-Jf ';fftr'#S
ffi*dJ;.il D"* 8rt L.!. 

'd 
by irorrine non'turc'ptiblc croF for

2l!al!.' ' ifda. t*."r|, r cl$sicsl srFrio.ot with Eangold! end.suSlr bca'

u f,ffi"ti-J r"ii.i " 
o"* to,!+""t "tpoitt"t 

involving lcvt but &c

rrsrt hlt bacd dehyad"H.*.t#-;F lt"rlE itruoduccd i! l96E crccpt o! Part Gtr$ i! tbc

*iiiili .riiprt 
"-of 

rononi' rd dtrlto oi lodt bv t nirtu! of

l"Iffiiil'"ilnrr' -a cekiun "rtonrtc 
CNiuuC'h'lk)' c'nor Dr'l

iffii#diiit .r r-""fuu"ril har bca dirontinucd' bot iu Esktual vdoc

lffS"H ;f; i"tit;a ri"'onao voc or trt spplicatio$ of lodiuo

l"titotatc ot cttoria") iavc tcco diqrhd'
'-#fiffid;;e B;.0"1d ttg,oi"- it oo* +Pli'd !r Li-rit' (r'tls
d-f;;-*L.t -.v thid v!it, 'tc'pt 

for c"Li! ploL'*f,ifii"*i..-io""iu 
of tllc rcarretc crpcricar indu& ninor chrlE

.#;;iilA;ildtt grovo'rod toc of lh rt 
'ot 

rnottt'

BIOAITB^L WEEAA (,rc Pttn P' 5,{)

Thc frst.rfri@blcf,oP w.! wht'l tosn in rutuu 18'13 rod Lerrrlcd in

itr4:fi,ffi;;;-'Lli *ur ttt t"co roro rod trrcrtcd oo r[ or

rr df !. 6dd. Tha tat lDrsL ooaFtld atr o'fttric E trsB-(f'tEyild
#i.i-;; ;; ract ,.at 

".a'W 
cr'*or b"tr mcrt) 'd incrr. Jdc

ffiErffif';,h" dtx' i, ( xt tta Ms in Eriout coo.lin''
li* fo,-rilli.,r-f"*.catons lhc tstdn;tt r'drd lotwwi't h io ltilr
lIS,JrEd 

""..uUidt"a 
.d this cotrtinued uotil 196''' Ir thr ctrty

fi;ilidd; i,r,rs["d io land! tt oxen 0srrr by horg) rnd thc-crop-

ffi'Jilffit i-',iifictv ort liu ;tuc+ Afrrr thrcshing; rbt Eisht of
IJl" iI'.i-*-*-" i-tu.it .nd ..lrpL. tcat for cb'oi"l urtvdt" (Mrry

".rH;ll;il;;ina Ebh roa iit" ta"" tt"lt otta in Ec'at iltv'rtiF
fimr er 'n(!-ootlution' snodrtd!.)"TJ":-dfi;-d;db"tk sith r tnaor'mountcd rcsrit'h plottSh (ihi6

ariiltl l-Iffig-rai.'a opar n"rottl toa *t u"'tc witi 
' 
c@lie

i"J -fiio. oit rL ccnml rrrip of ;ch plot for yidd ud tu'L''
tffi,Ia].-J"&J rirt inrcaki& end fuari'dc tnd th gowiot crop

;l'iiit--*Gry to cotrttol tphid! !trd folir frlo$s dit"E
- li;i;;h*t* 

"a, 
don itr tirc p.!t wh.a tlir bccamc impnaicable

"ripn 
oi t" naa CS""tions) fiossing dl tbt plott rt nlil 

'Dtl's 
rt(c Darc
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fltlowld, mlinly in I tycqr rot tioa of frllow with four occc.tive c!op.
of sh..t Nory et d! .r! cortrollcd Uy ci.:Dh.l tprry! but otrc
S.clion (E) ir k@ rithout tPny!.

Efic.livr conttol of rred! by lptay! hrr cliEi!.lod thr tr. d for blre
fallo*in3 ud Seaiom O I lnd t hsvc b..n in conthuour wh.at tinc. 1952,
1967.!d 1959 r! p..fitrly. Oo S.clioo! 2,4Ind 7 .ctop rot tion (pofrioc!,
b.$t, rh.at) yrt follorrcd from 1968; thir is oow f.[op, pot toc!, ,hc.f.
Scction 3, ,, 6 ar! rotr irt cdtinuout rh..t (fdlo?, rh..t, sht frm
r%t-79).

I! Lir frst RothlEd.d p6p€i, pubfishcd itr 1847, I. B. Lft5 d.sibcd t[r
B.o.dbit loil .! . h..vy loeE rlstiut upoo ctdt, c.p.tle of prodircinS
good it .t rh.a rrll Drourc4 Similrr had ia ttc ncignboorhood Lrd
in t fivcounc rolrtioa *ould yicld .bout 22 budr.lt of wicet pcr ..rc. ln
crcfuht rti. i! .bqlt 1350 Fund, (lb) or 12 hur&ldrciSht (c*t); in trrric
t tDt thi. yi.H ir rbout t5m tg (=1.5 m4ttic tonn6) pcr h.drt!, ulusly
qritt o 1.5 r h!-r, At pn .ot lh. plot fLat h8 trccirGd odth omwc nor
fcrtilisct sitrc. I t43 yield! .bout 2.2 t i.-1eftrl codiauou! wh.a! 3,2 t hr-l
after potrtoet End bc.trs, Whcl! Ntri.ot! lrr plcotifutry rEpplid by f.tay|id

BROADBALK

mcon yield3 ot groin
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manu.! (FYM) or fcnili.cr! yi.ldr norv lrlcrrlr 5-6 t h.-r, oorc rlEn
doubb thc yicld of rhc..Dc trErtde r in thc ca.ly }!.rt Tkrc diftm.Gt
rrf,€'t thc ilnprovd rrrictic!, oltivstiora and co[trol of pca!!, dilctraa aod
rEG& rhat h!rc bc.n inltoduc.d on g.osdb.lk (rnd on E di.tr fattnt
S.octrly) in lic Lli 130 !...tr,

For EGt of th. p.riod of lh clp.rim! b6t yick'b fr@ fcnili*r! Gvln
b, plots rrcciyint PXN.M8.od .t lcan 96 t8 N t -r) *Grr .qud b fho6c
Sivcn by FYM, but docc thc chsr86 E de i! l96t FYM t ! 8iva 6orc
gr.io th.o f.rtilirr! (rcc Fig. I aod Table r. OD Scdion 0 (coorinuout
rhc.t 3irc. 1952) thc ditrctltr.r i! 0.5 t ha-r, .lie! l-Fr f.lho 0.9 r hr-r,
.rd rftlr tic 2.,,c.r bn t (pot to.s, be.n!) FYM hls tilln rbout 03 t h-r
morc gr.in. Th. rc.ponr. curv.. (Fi& l) show th.r fiorr N rpplird in tFint
?ould not .tirrirut tii! dificE *c. FYM plus 96 t! N ha! girEr consiitcr8
166 8r.in tt n FYM rlooc; thG crcitht of ti. crtr. rt aw givcr by tlc fcnililcr
N oft.rl c.u!.r th€ c'rop to lod8r b.dly. On plot! with fcilili..r o[ly, l,l.l k8 N
.rd lq2 Lg N tivc lcrs gnio lhan 96 tg N, crccpl on S.dior 0, .lthouth
th.rc lu. ber lirtth lodgint on tlr c plo6.

Thc t-F.r fallorv, iDtsoduced origio.ly to cootlol rtada oov rcl!
daioly thmugh lc...ni!t thc iooculuD of roil-bo.E furgi (G.p.d.[y lt
lrlc-rl, tuD'gw Aaeunouemyet 3razri*) aad by allo*iD! tic .c.uuulrtion
of oitroscd rv.iLblc to ih. fo[owiog crop. Thc 2-ycar hrc.f of pot to.!,
t !tr lG.vB vcry lit0c t tc-.ll md, with 95 ks N rppli{, ttvr. thc b.n
yiddr eithour FYM. wiiho{r .ppli(i N Or whe.t .ti!r b..!r it vbibly

M& (G pbr od oEo.ilc Fa!)
C.@tq

S.. d0,l,3,,,6 8,t---cdin6(ltrn .t(.aAr.iiE , bf.iord tr6r,
ao co.rE.l t .d.).
S.sio61 a, ?-thFol'* lutrlir: fdlor (D, potrroc. (P), rh..t (U/)

All E ru- Trl.DDH trn!.lry io..[ r6di6s.E a:
(0 Frn@ Eccitr. [o'Niro-Cb['
(ti) MarBir.rD---{.. trlow.

o,rrrdc (applk{ bcforc plo!8nitrO
FrM 35 r t -r hr@rd dorc (&Gr h|llo.&) (14 roo. E!-r)
C C.na Gl Gtqrl 5,. N) to rulDly 5 tr N h.-r (.boot l-9 t mI

t!-r a 156l E!-r)
lrlrdrrr (.ppli{ t fo(! ltdrhirr)

t 31, h P h-r .. trrmnr ip.rrh..rt !. (l9Z POr) O.5 ca PrOr
et-r)

X 90 tr K b-r u rubh.i. of Do..rh (JoZ XrO) () 9 crr X.O E -r)
M 35 tr N. b{ r. rbt rcoa-&O4Zl{r)roCo.126b
Ma 30 lr Ma ir-r .t liEit (l6.tz rtt) ro doa la o&

35 rr W h.r .. li(sil. 6,r., thid Fr (19(), l9ir) 1o orb Co..,tut
Nr 15 ti Nr lla-l.o pbtr 5,4 ?, t,9, 15, 16,, (tnd ai7.5 t! Nr ha-r lo

Dl,ol! 17. lt) aliEfitioo.d l9?4

Nl. a8lg N br I I 'NirrBclEll' itr autuED !o plo.r 17 ud 18 in .lo!![.rc
!.€!oDr (to plol 18 for l9El 6op; not .pplid ro Dotrro6)

!,2, 3, f itrrroG.P raD$,i"r ,lt'9G l{4, l92 rg N h-r (rbqr 0 + O.t, l.2r
t.6 crr N esr)
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Mi.tcalttut b tb Erdb.If roil

More aclooEvcetes sad bacteria ocqrr id the FyM PIol thrn in thc un'
nlluted pbt ;r pbt 7 (NPKM8), both of which contsin 6imihr nuobcf!'
Thc FYM- plot a;d the fcniliscr plot contaio eimild nuabeB of fuagi, aort
thatr itr thc utroasEr.d Plot'

Arnocbac are fcwcr in thc und.nut d plot t[a! in thc FYM plot or plot ?;

thcsc last two plots clntsin about the satne nultrbcr of aaoebac, though vcry

ditrdcot aoou s of orgrnic mattar.
Th. nil:Iocctt fxing-bqcrcrium Azotofuckr d,,oocotcfr't f,u'tllat'! in

no.obers; tfr evcragJ population i! garcst in tbo6€ ploB th't r"rivc
ncirher I.i fcttili*t ni ordnic manurc. Anaerobic tritro8.o-firiry C'ottridft"r
soo. are aorc rUuadant t6tr ,{ zororacrcr. N itroS€D-friog .oot Dodulc bac{rri!
i6i n"ra u- f yi"aol -a clovc,s att Piddy distsibutld but not abutrdart itr

Brosdbolt soit snd thor for the rnedicks aad Lotu3 ltr spel'; notrc eE
to G muoh tficcrcd by maouingr. Tbc cotrtitruou! vh.at cao! ltmov€3 fio-rtr

trrc roit on olots 3 ani 5 8bout, tg N ha-r cach ycrl .od a furthet 12 kg

N ha-t veail srr lort by l..ohidg but dcspitc thi! thc level of N itr the soil

ba! ren;incd alEort tb. saac since thc bcgioninS ofrhc cxF imlot (Irbtc 3)'

Nitrogetr i6 sdd.d in !..d (.. 3 tg N h.-r yearr), rain G 5 t-8 N haj yearr)
aad 6 thc ary rorptioa of rdmooia (c. 13 kg N h8r yeart) but the Iar8Et
inpui'"pp*tito "ir. ftom dtroSeD'fixing bluc'8rccn algar growi4 on !t:
rufacc of thc toil bctrvcco tha wheai !t4oL ln a yar gru avcrage 

'ulu'ulhc d6e Gowinr o[ Dlot 3 wele 6tiE tcd to fq 19 tg N ha-|. A truohcr
.r-nJwii" taiott ihic tritog.n-fxing b{61cria hatt boen fouad io Broad'
t it *if, tit tfr"ir -oUbution io the nirrogen econoEy of thc srablc !.ctioni
is very soal.

We.iL o B.o.dD.tl

Wcc& hr c bcrr dlrvcyld st htcrv.k .iuce l8't3 rrd twicc ytt , droc 1931,

oJtn" *."a *a, t .ill froe 66Lc1cd Plots have b.sD €stiE'rcd rt intrtvsL
3iDc! 1925. Wc.d sorve,'s have becn diloontinu'd; thc folloving notca art a
Jittri -.ain"a ,"*io; of tho€e wittefl itr 19?6 b, Joen Thutston, sho hal

lie ltiilld.--aUout 
SO aonra a"a trn FrEnnisl EE d sP€ci.. oocur in thc Gqd. Of tb:T'

.rcb plot itr Slcction 8 (wh[h bas ncver h{d herbicide3) hes-it3 ch'EdEristtc
l0 ,ti sp.cie!, dctrmitrcd by its tt€autrctrt, a'd the gou!! i!- covcrEd- wtth

wccas aitcr turvest (cxcept on plot 3). Some spGdGE e'8' bbclgEsr ('"ort-
cvus mwswol&d and com buttalrup (Raw,a-ul&r @'d!tit) ocqrr on 'llitt - i,ii"it"." 

"ir, "r"*i.r.d 
c.ith ioiividud ftahcut! c.& lcgorc wt'r'

;i;;"1" ; agplied but not aiho8ctr. ID conttr!! in lhc ctubble- of th-'

"lc.oot "poyJ 
pfou lbct" Dty bc lc{r than fiv. 3pocirs, r'Pt'tnttd by oDly

otrc oi tso Dlarts of cach.
wild old (DriDlY Aeau fudoviclara ittlh *@ A' latuo) bc'an' t,tty

orr-"-* on b-ra-UAk dudng tlc l9'l&; thc I'y..r falow wat ineficaivc
e-qrio$ rbcm. SiDce 1943 th.y bave bccn pulkd by hend a8 they appear abov'

rie wheat: rlonly but surdy this h.s dccrcased th. population rnd puliD8 r8

io*" r"li i""r, ilotaiot. Oo s-"dbolr ,{. l"d'vir"ta (*hi''b Scrmi!ficsin
;;;i; .*fr 

".onolc. 
thao A. Iotlo (sPring 8rtaiutitr8)' bot b rh,'

so.inslso*n borlcv on the ldjacelt Hoosfeld ihc wild ort! are mll'ly
i- ZLr. rtlott *ir"t *eeds gcrminsi. dsiDly 

't 
sp'ci6c tiots of lhe ycar'

*l;ly .uto-n aDd/or aPting, atd fce sp'cica SErmiBte througlout thc
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yeor. Thc prcparatioo of scrdbad! st difict ot tio.3 of ite year for vintcr
whcat sod spring baal€y rlow! difercnt sltcics to survivc.

Savcol lpoci€s of pcrad d grass.s sprcad in Scdioos 0 lnd 9 (cotrtiouous
wb.at) {hilc gr{ss-Hlliog hcrbicidB r.clc not tr3od, but did trot ircrlai o!
f.lloircd.cc-tioff uatil 196{ *hcn thry too Gceiv€d h6bicid6 tttt cotrEolkd
!tro6t broad-haved weeds. MorE &.rafly lEiootriazolc har baetr sppliad to
the {h.at rnrbblca (€rcept on S€cliotr 8). It ba3 probobly slowed do{n th.
EultiplicstioD of pqeDnial Erasscs but bss trot controllcd theD bacau6c lhr
i srval bctweeo treatmcnt srd ploughiog is too shon for ef€ctiva trsn6loca-
tion tbrough thc whole rhizoDc ByEt!6.

WcqbhrhErh.f. Thc usc of h6bicid6 to kill brosd-te8v.d c,€cds h!3
,avc&ly drcrlalcd sNceptiblc spccia3 c.t. coEmon vetch (Yicia talba) ,nd
com bstteiclrp, but tro rp.ci6 ha5 b.cD cliEinstrd. At .k nQdi* (Ll.di.4o
,sr!Ii,!a) d€ar,eas.d o y dowly b€cause ihe resarve of !€eds it thc soil y8!
rcplcDilb.d by platrt! tbat ca.r8.d altcr sproyi.ug aad .e.dcd bcfot! tbc
rtubblc w!! plouSH. CoDmon vctct, com buttrrcup atrd blscl rocdick arc
trot wcll cootlolLd by the flloe becaurc oDly sbout hllf of thcit !..d!
gcrmiDrtc durilg tte 6r3t ycar aftcr rhcdding. Ituoenss (PorrAotlrn
athliq.) gd rccndess rtraywt.d (Triplcuroqqnui ,,,otitirraon\ w.ilc nol
controlLd by MCPA but a.c conEolLbl. tro\r, t[rt ldrtutlr cont itritrg
dicaEbr or iorydl arr uscd

TcrburryDc .pdicd just .ftcr sowing has co rolLd autueo'S.tmhaling
blsckgrals strd sortrE broad-lcavcd autuan-gemiostitrg wEcds, notably ivr-
lcavd sp.cdwell (Teromca hederifolio) wbich tfrd.s befoE the tpritr8 sprayioS
atrd so is not codkolled.by it but doaa trot Frsfut loog ctrough to control
sprinS-gaEiosting Ur&gisss wbirh t abundant whctr vcry ect or vrry dry
autuaDr havc prlvcntcd gcrminrtion at it! uslal aeasoo.

Ar oca y all blackgrass s..d! Sg.EiDst! duriEg th€ fust yeer aftcr ahcddiag
it i! glatly dccrEesed ty fallow, ascapt wbco a v.(y rEt lca.sotr @forcaa
dorE6cy. A ycer of falo* drcr€asc! adadtl€aa maywad scad! io loil by r
qurytar. If*heat bdb iy ki[8 E ny pbot! in tlc first wh€at ([op sft.i fallow,
thc surviving sceds of bhckgrass snd duyw..d givc larte plr$! in thc 8op6
aod thc luEbctr of s€eds at the etrd of the yeat st Last aqusl thc truhber
bcfore falloe. Th. usc of rced{rcssirg ogaiost *hcrt bulb f,y lhus hclps to
coltrol thcse wceds on Broadbalt.

W..& h fdlocs Although rpring phtriiog dcstoyr vt ds from tutuDn-
lnd viltc!*crEiartiig s..d!, rhc d..p cultivatioB fot ridging briog bu.icd
wtd ,aad! to tha surfaa. whcrc thcy gcrminate, giviry a hntut! of taadliog!
of autuEtr, i.iDtcr sod spring-SrrEinatinS 8pccier. Th€re arE contollad by
prl.cdrcr8sDcc h€rbi:idc 0inuron-parrquat mirturE) but 6.-ld hors.lril
(Equir.aui @I{,,it ), which cDcrSps a! tba raoc tiDa rs thc potrto Bhoot!
aDd ir tqirtent to lhosc helbicidca' ir not cotrtrolLd. It prolifcrsta mo!! i!
potatoca th8! ia yinttr wh€ot bccausc potatoa6 ofrel r,.f,y liulc coapctitioo
at thc aarly atagrs of it! groc.th, whcrras liintrr whcar, eapccially vith N,
ovcnrhrdoss thc yotrog hoEctril shoot! froE th6 start Hodctail i!ci!$ad
in dcnsity or fufesred plob id thc robtioa dBpitc hand-puliry itr potrtoe
bcc.usc b.ans rlso offercd littlc c.hpctition &[ing carty growth, Tbc nurrbqr
of plots iofest d with honctail did not itrcr€ase dudng tbe frst tlvo cyclcs of
thc rotatio!. Oltivrriom duriog thc frllow ye.r in th6 rotatiotr falloq l hcat,
*hcst (now dis.o iaued) cb€cted but did lot dirdEtc it
5t
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pe.t d &,oat It
The continuity of cropping 6Dd EaDurisl t e.tmeot! Eatc! B.oadbsll 8
vatulble field foa studyilg thc eficcts of $cath€r oD thc itrcidctrce of k Ec
s,hasf diraas6 8!d p6tt.

bd D..lr WL.at bulb fry (Itcli4 @crdt4 Fdl.) on.n cs|lrd &v..e
&D.ge_to th. wb.ar-rft.r{.lbrv ttdp oo Brcrdb.lt. Bdb [y et!! arc hid
duridg thc minrs oo b.r. ldl .d d.n"g- is c.!..d by tarvrc boioriag
inb fbc,outr8 it .t .hoot h fta Garly rprinS. li.jd losres art rdrfcd ro
th. r.rio of ple& to hrvGt 1]o 0r. tie of rtt!.t rod to corditirnt foi pLtt
8rowth. The plots on Brqdb.lt d.6d6t in potaldun uudly tufald D6t
tccaus€ tbe platrts wcrc k! wd, dcltlopcd and daElte to the FiEary Ehooi.
ofreD killd tbc *hole plrr on tbese plot6. The daoa8E may be oidaired
by ioitilg vL.at €ady bccaurc vr drwlopod plai$ can irithrtaod sttact,
bot th. cffect otr yi.ld iary gr! tly witb saaloo.

oliar ioscct pcsti .ure d.D.g. odly .po..dic.lly; Ur- itrdu& ocrca,
aphidr, c'uhrorEi, whcd-blo.oE Eidg.s .od fhc saddh-ldl ridga Now
th.t po&toc. t rltc.o introdlccd to t[c rot tions potato rpbidr oe.rk rly
ceuc coooan- ?h iairlm oftlE ins€cts is lroriiorrd .nd p.d ostbilrtt
r! rtaordad.

E o.dD.E &.tu
ID lE49 a tilc drsfu ra. Iaid down the c.ntrc of cach of th. plots. Thc tilcs,
of thc 'hors.lhoe .od 6ole' rypc, 2 in. (5 ctr) intcrMl diaoctcr, wcrr laid
60 cD bclow the sudac., and lcd to a l0 co c.ori Eoio, crhich cotrveyd ttc
watrr to I ditch. Thc d!.im werE trot irtcded for cxpedocntal urc, but in
It66 th.y werc oper.d rt ticir junctioo! viih the Deh, rfld at .ach of tbcae
points 8 6mall pit var dug to catch the ruDningr ftoB cach plot. Thc darsical
anslys.s by Dr. A. Voclck r sl€r. otr *rltrplcs dr8$n in ttis way iu 166668.
The d.itr was cDla4.d !trd sct derper io 1879, .nd itr 1896 a brictcd ttroch
was lnada to giva aasier acc€ss to lhe outfalh. Anrlyras ol the draiaagE
proyided idpo.tant informstion on rhe los6cs ofplsnt trut.ie s by lcaching,
Thc biggcsi loss froE tbis ca.lcareous soil *as calcittE crrboDde, eod it
iucrrarcd *it[ inocasing amounts of amaodum salts givetr to t[c plot. The
loer of nitata was colsidlrable, and this al6o itrd€aled with t[c aDount of
roDoDium lalts addld. Phosptate, although epplicd itr water-sotsble for6,
wss d6ost compLtcly rEtaiDc4 and ihe loss of poiash, tlougi spprcciable,
r.ar a&all-

Sollc ofth6 free-living n€mstodei oftic Broadbelt roil* alt arried dovn
in Oc water rcaching the draias aod can bc caught od faotuesh aicvex at thc
outfdls. Thir blr.ddcd to tf,. Lmwlcdgc 8rind morc laboriously by taking
aoil ramplc' ttrd artarciiq rhc ncD.todcs.

Off.r!!.of&o.db.Il
Broadbalk hss fot oany ycrrs attracted the inllrtlt of 6cientict! worhDg i!
subjccts that were noi in tbe ailds of Lgwes rod Gilbert *hetr thcy plonned
thc crFrimcDt Bccaus. the soil of each plot is oow in a virtudly stoblc
cudition lad orltivrtioas and hulbandly aie changcd as littlc ar pr&ticlble
the crops oD Bro6dbotk offer esp€cially good faciliti€s for studyiEg iuctua-
tion! of yield or of pe6ts, di6ca.se8, atc., in ael&tion to searonal difl€rem€s.
For cxample, ctryl (Ptcadocercospote a hetptriahoides) and tato.rll
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HOOSFIELD
Classical Barley Experiment, started 1852

Continuous BarlsY
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(Gaau airottycet pdninfu), both soil-bornc dis€asEs of s,h.3t, wcrc afitdied

by Mary GlytrDc for many years. H- F. Bames studied fic Auduatioos in
nnmbeis of whcat blossoE aidgc', (Containia n ici .id Sitodipl^tit ,iosel-
tana) lot t@tly to ycars- The statistical srlalysis of thc ElatioD bctwEetr

rai all aod yi.lds of the Broedbslk plots ltlat onc of thc first lask of R.A.
(latc! Sir Ronald) Fishcr.

Clfirnt projacb that u!. Broadbalk Datcrial iocluda:

(l) growth anslysh in rdation to yield of wh.at from season to raalotr in
standatd 6oil conditions

(2) itrv.ltigrtion of thc uptake and loircs of N fertilirc. usitr8 uN a3 o tr.cer.

Materiol from rhe 0eld is occasioDally provid.d for workefi oulride
Rotiaostld-

BIOADBAIT WIDERNESS

In lEE2 ebout 0'2 be of the \rhaat caop oll land unraanured for many yeart

wrs encloscd by a fedcc at the cnd of the Broodbalk Ficld d.srcst the frrm
buildina lcft unharvesred and the lsnd not c-uhivstad. The wheat rPa! Icft
to comiJte *ith tbe we.d5, .trd eficr oDIy 4 ycar3 the few plsnts ryrvy!8
scrc stuntcd aqd baEly EclgDiseblc a! cultivated wh.at, One hdf of thc

nlca has baan untouchd; it is now woodlsnd of Eetura tra.! obout m d
high, and lcadiog spcci4 erc a!h, sycamorE and oak. Htwthom, norY thc
ua-drBtorey, is dying out. Tbc ground is covcred with ivy io rhc dctrtcst

shade, and with dog's merrury, violet and blackbcrry in lhe liShEr dacca'
A ftaatrt winter gElc blcw dowtr a rce of moddslc siza, cicrtinS tba frst
apEtciablc g&p in thc .rnopy.

- ine ouei baf mr been ckared of bosh€s annuslly lo allow the oPGn-

,roo"t d (t . Phn oo oPPGilc Far)
Cda

Cdlims! brr?y

--Tr- ii"-'NiEo&l'.uFbitE 48, 94 114 It N b-r ro h.rL, (.boi,r o 4 o E,

r'2 c{ N &r.rr).
alE d- of N ;r;i; o; lb dhirrrr .r! tboE .!r[d to H, b l98l i th.t dt.n&

cFlbny, crs, t .t i ada l,B fdof,itr! N- foln'la Nl folbriot Nr
t lnalr, (i'r[Gd bdc! Dloortiry io autsrEo)---i-- .--- itE f h!-i; ,r!u|.I jupdpro.dat (tez ProJ (0.5 c{r p!o!

D!r)
K 90 r,k ba-.r ndrbrr. of Doillh ($% x.o) (0 9c*r KtO rq!-')
S ato ra b-r di{c oltodr

,aDblid Mt 3rd wn (19N. l9t3 erl'\" M. lJ kg Mt b!{ I ti-ir. (l5Z Mt)

FYM 35 t hi-t f.rnyrtd m..urc (14 totB..t r)

'--E- l5 Ls Ns ha-r .! ,odioltl .ulph!i. di6.ontiuu.d in !9?4 (.pdicd trilh
x.nd Md

,irn6 rrrdrE6 (di.{atiD.d rm)
o NoE
i a8f!Nta r13rdDt rG oa.rrEnir (0 4 c\ir N e!-t)
AA f, AAs 48 ti N t -r s dtn& ol tod.
C 18 ta N lE! tr c.!ro( t .! El
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lffi-ffi'ffi,ffi'ffiffi
In t957 this grubbed 3eclloD was olvlocd into two Frls Th p'n ftrrh4

r'"1iii'**J[rJ "i- was left urchsnged' aod thc 
't'rrcr 

pert wcs mowtr

lli".a^'ii-"i ajiti ** Itowios s'a.oo aod the prut'uce- reoo\'€d to

ffirrffiirm*ffi!ffi,ffi
#$iF*g#Flffiffi'ffirffi*l
ctllaneou! plaat! i3 Errch Ylndq --, sioce thc Wildamass wa3 feDced

"Pf ii*r%#*'#H'fiflr#',i"T";,;Jiirri'e'"w.gi

$,ffimm'mmir..**rffi:ffi
ilT#*flxt*'rr#n*ru"m'xmr.-*,541i
. 
jffi *'ffi#Xf a-;'.Yilf.,m,EH",ffi

ilH';rii-.1r,-bird-droiprgr' irv sotprion of 
'doooit 

05 kg N her

ilff"ili;;""g- tJtd tv tutrctit i" ttte rhiz'tphlre of tbc pcreo-

lfr*ffi:A;h* fooctbn srs'ys show that hogwecd' hcd8e'*ouadwoG

i;;ii;;i['A ruppon a nitrogro fxios d;rs *hict c!D' Endcr wct

;',ot*n g,x l* T"::;'"X;;'"*'* va uocxpraincd

IIOOSFIEID BABI,EY

H'#ffi jxltr*i[.Tj3"]Hr"tri:"ffi
ffiffi:,fr;,$-r m* m*i*rr"r l,r'1i
*ffiffi"s*mmffi#grffi':
e n !.rlcy ab Ft.

Th. &tiro of tha lrFrimmt ls oI a ractorie'l nstule with srips ruuaing

"pffitilyirl*iri 
wth thc fout coEbinatioo! of

(l) Nooe, suP.rpho3Phlte (P) 8od
(2) None, K Mg

and, ou 'sari.s' ruoiing uoi!-+outh

(3'l No nitroceo' N r! sulPhatc of lDmoni'' N 
's 

nitiate of 
'od'' 

N &t raP

"' ;;;0^ff-&";..;D all at tb' 6E r're of N'

The dtrogcD trca&nta to 5erie6 arE oow dis@ntinued' cach of th€ oli8inal

,l]"o-riJ-t"ii* ,ofi into four suEplots to t'3t fout ist6 of N (43'Nitro-

t'balt') iD a rotating schem€'
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Tt rl ltt r fcr rddilirnd plots at tha louth ad r6t, oao of vhich b!!
r.qivld FfM th.oushost thc pcriod of thc crpcriocof

Thc cd8.. of th. plofs ai! oor rt right atr8lcs, but .t spproio.tcb 80";
this unuroal lrirnlr@nt caoforEs lo tha boutrdariar of thc fdd ad urcs
rlc rYriLblc rF cfrr.livety.

TIE b.rky oa ploL rith incoaplctr D.nuriry ururfy .hox! rynptotlt of
dcftiqtci. rhcn .bout l0 otr high, Ar with .ll c.i..h, lhortaF of N c.lrr.!
thc wtolc pLnt ro bc pqlc; thc old.rt h.v!. Dry hrm ydlov and dL .t thc
tip& K dcfti.ocy, e.pocirly obvioo! duriDg dry spnnSr, c.uler thc ...1y
loav€. to tum )dloe aod die .t rhe tips; P defcicDcy rotdilr.a produc6 a
sr.cly-blu! linge. Such iyEptoE!, wiicl !oo! dis.ppa.t, rt! Eldoo .io(,tr
by flister whc.t @ Broodbalk vhcrr difrcr.ocB ofcoloui Ed.ct E inly difrcr-
Goo.. in supply of N.

The tlgt of iilicate of soda has now b..tr dodifed so thst thc four coEbi!-
atioor of

(l) Nonc, silic.t ftoa 1980 8!d
(2) Notrg silicstc lt62-1979

aI€ sll pr6.nt .act y€at b Rotharrrsbtt Rcpofl for 1979, Patt l, 103, for
more tic4aik.

PAm GnlSS
Thc htt Gr.!r Plor!, hid doqn io 1t56, .I! Eucb ti. old6t tuwiviD, ir.g-
LDd crFiE ot irr GEat Britrin. lt t d. oottt& io r oohuG tly [ov
continucd Elnurirt witb ditrcrlot fc ilircR !trc.L rb bolltltll codpdtion
md yud ofr f,i&d Dopnlrtior of t,r$G!, cloal't snd r!.dl Tb Prri trd
drt dy bccn in gm for **rrrl ccotrics vh.o lhc.spr'iEcol bc.r!;
nclt lh.t .., lb.r. .t. fahl tr.E of plol4[ forrou ryting llldr .bout
rcvm pocc! rlia Aft.r mrc rhln lm Ftr, fh bootrd.tilt of tbc dol! iE
dill dt rp; rllc t.rotitk ! b€rrv.6! rdiEot ti!.rtmt' @lti.t l0 co or L..,
rhoeiog tt t tt .! ir littlc rir! ry. oorrotor of rutri.it ia undirtrtcd roil

Thc plott n rc b.co cot c.ch Fr, for h.y dl tb laE tilt, ditoll8h
no drtlG ditc crn b6 eritsbb for.ll ploti For r fcw F.tt ttc rilLro.ih itt
Sn rd by ltrap, Fnncd on c.ch plot.od duty *ci!h!d. SitE lt?3 r -coad
.st h|r b..o lit o ltrd cartd grrto. Sincc 1950 yicldt h.vr bcco c.lculrf.d
frlo rh. Tri8[n o[ prodrE from ruplc ddpr cut rith . fd.gp t rlt r.8
(t o p6 DIot). Sub-..frpLt .,! i*.o to c*itt c dry DltLr. At {t fult
qrtti!! rh. prodE of thc ro.in& of Gach doa it Ddr into hry; Oi!
.llo*r tlE rctum of iaadr lo thc toil.! in thc @. At tbc @rd olttio! ti.
rbh prodrE ir catlld glql. Tt. Filioo of lh. raoplc rtipr difico from
ycar lo yad.

Thc soil of Plrt Crtu.' in cr rltt lo thrt of lhc tr. rby rrabb 6cld., coo-
t ioGd fiulc or no c.lcirrtr.lrtourc ryi.n ilrc.tpc.i@t bc8!o, od plot.
tr..t d yitn arbh.& of rDoonia, ifftcsing l.idity of th. .oil toon cau!.d
tt .e.rd to dcr.rio6r.. Irxcl Ecogni!.d thi! ird D.dc t ,nrrtiE rpplic.'
tio of liEc in lEt3 .nd 1887' but rcguk liming ras not bctutt until lq)3.
Ttca, rnd crry fourtt ,!.. utrtil 1964, limc (otitiddly bumt lirE, rtcartly
€lciuD carborlrL) r.. .ppli.d to thc .outhcm h.lv.. of 60.r of thr Ploa
(r.. phn, p. 6{). E&rpt fo( plotr l& t9 lnd 20, . fxcd lnount *rt rpPlild
without rlg.rd to tic dificEnr rcquitqncdB of Orc rcvrrd PloB- Ftool 1965
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PARK GRASS

Hay each Yaar since 1856

2.r M.o. onnuol Y''ldol drY mori'r
- - 

t hd''(!9?Or9?9)(19?4 omirt.d) |

Dh rr Tor.n lrom !975'19?9 bctor'
som. lim. oPPlicol'ons
Sub Plorr 'a & t tim'd
r.guorlY t9o3-1964

ihon
Ground chotk tho-r oPPl''d ro

'b &. 3qbPlot3 1965_1968

cound chotk !ho''oPpli'd ro o'

sqbPtols ond lzb sinc' 1960

61

i u.o*".,1"'"1i'^?'o

I 3.a ,:.i, 3 o

*, 'j1"" roo ]',iii.- "" -l to

+"'iit-*;ii '"

4?

4,O

, 71 I u'

z.z o-t- . z'o
-.-.i x., 

"a 
31i 

z.s

oe"'1. r'z'-; r o

r.z 
o-1i rr'.1'.1 0a--; og

3.6"i 3.9'"*'. as , ll
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.tc[ halt-plot on plors I to 18 rvai further lubdivid.d. (At thi! rtagc thc old
plots 5-1, 5-2 end 6, whosc tltrtalnts had not bccn consta tiroughout
rcrr tivcn orE to new Gtparirbcntr.) From 1965 only lub-plot .d' Ernain
unlioad. On th. mole acki Dlot!. ruLolots'C (Drwiooily urliD. n6punlio.d. On th. mole .cki plot!, ruLplol! ,C (prcviooily urlio.d) now
rrcciv. chalk calculatcd to give pH 5. Suuplott.b' (elr!.d, liEed) tr. chslkcdrrcciva chalk calculatcd to

Thc u t|.nur!d plots (3, 12) havc the rich€st fora, \9ith rneny red clovcr

Tharc awird! arc thc nc{rit a!,prorituation lo tha atat! of thc *holc llcld
in 1856. LilEe.lonc or P.lonc (plot +l) h.! littb.ficcL llor ? (PKNrMS)
Itr! . ttruch .trontcr trowti of lcgumes, includint rcd &tcr (tdoltum
prararrr) .nd whiL cfovci (ffiIoliun rcpew),. d l,dr,d,ov '9afiiittg(Lothytus
Notdrdt)i oi thir plor lirnc g.rdy incr.rG th. vigour .lid yicLt of the
kSuflr.r, Plot 8 (PN.Mg) i. mucb poor.r in rtlc.dow vltdtin8. .od ofl this
plot donc limc d.!r.s.! yi.l&,

With ni&o8cn, rithei .! rulphrtc of .nrDooir or l. rdtr..& of .odr" yi.ldt
a,r rralonsbla axept oo rorE of thc unlimd rtdi Plot' I l-l ittd I l-2 rhow
th. crt]lrlrc ctrcctr oflulphrtc ofaDmonia. Thc uolirEd cnd i! domioitcd by
Yoft.birc log (Holc@ hrutus) and thc rdncr.l xril i. covlrld by a laycr ol
paau c.tlhmrtur arc rbocnt. Tlrc liDod cnd ba! tal coar* apacicS" f!t!G oaf
(,1nlratl*run avawten) and Daadow fortail (,r loFcurttt gotensb), r
&!t . r poor hay, but tlE yield of dry drttcf, cornpqrl' sdl wirh Dwh
!o*n g.!.hnd. Nilr .ofroda(14, 16 lA.upplir! ditrotcl wilhout rcidify-
int thc !oil: lio. b!. litd. cfi.d oD rhc* plot!. Ortrni. r!.tlur!. .ppli{ in
.ltrort !r.It (13) produe I wdl-mird hcrb.F, but ricld i. mu.h 16. thrn
from th. b6t f.rtilircr lrlltucnh.

Thc nct irlrE ting fr.lur of thc cxparicot .iE 1965 ha. b.co Or.
dlltr in tb botrnic.l compo6itior of the re.rds of tlE .uEploti xh.tt
liE h.s bc.'r lpplicd to vcry roit loils. Rcd do'/r. h.r oc.{rrEd on Eo6t of
ttr... ploB rnd ii nov \ell .itsblishcd oll ploi! lc and 9c. F.r.irc. (F6ru.a
rpp.) havt irrrcercd on dots tiv.o Nl .nd N2 with ieEplac ioir.r.b
(lc, +2c, loc and l&ti lall osl gt st (Anh.rrlknon rhin) rod coc*doot
(Docltlk glon.tata) irc Dow @mmon on plots rec€iving N2 aod N3 and

rrcciv. chalk calculatcd to give pH 5. Suuplott.b' (elr!.d, liEed) tr. chslkcd
to fivc pH 6 rnd (from t976) tub.plot! 'a' ro tivr pH ?.

Thc u t|.nur!d plots (3, 12) havc the rich€st fora, \9ith rneny red clovcr
plrnti rnd brood-laswd r.,tcdq but nonc Brolr! vig6ou6ly, aad yiaHi arE ruull.

fart Czr, (!.. phn or oppcia. Fg.)
Tt! tMt (drry y!.r 6ccDt .! indiated)
]|l!,rrur (.rDlid in .Fin8)

Nl, N2' N, dEd. of .mh rupplyirr at, 96 laa rr N hs{ (lborr 0.4, 0 t,
1.2 crt N E!-r)Nl',ll2' nitrd. oarodr opplyiru 43,95 tt N hrl (rbout 0 4 0.8 cwt N rcrcr)

Mrurrr (iD .d b rirE)
P 3rtt P lr{ .s a nubr roF Dtaphr& (l9Z ErOi O.6 crt ?Or

rcr_r)
K zU tt K h.-' r! rdDhr. of por.rh ($Z XtO) e.2 Grt KO Et-r)
lL lt tr L. hr-r a.olDbb oa rod. O4Z N.)lfr lot Mlt r.r.&t bofE dltOZM.)

Slt{a of.od..r {5O lr h-r oa BE rolsbb irrd.. (rlor I ln)
Ptor 20. RIr of utrurirt in Fm rha FYM l|o( r4aLd :

I b l.l, t, rr P, {t rr K b-l
OZ@i. (c.ch applid .very foonh ,rar)

FYM ,51 hr r f.iurd m.!un (buflock) (1981. 1985) (14 ton. &! r,
Fhbm.d(iboul6.J%Mtor.lpDly6ltsNh. r (1979, 1983) (lbout 950 r8 ba Inl.!l

or 8$ lb u!r)
6s
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ffi *ffi :S',!:J;#,li;T\Tr*,f:f#'[]l|Ifr fi $.
iil 

-d; 
Asr i PN F al;i'l ir no'r *;tiful on rtl th'* $b-Plot!'

t'ili'- *--t-"tiitr;*a' (caaatat holat'fut) rrd rlit;'iut (co'oPod't''*' "* ;.ddorl ri 
""a.rr.."a 

**g;grg,11'1;1ffi3
,oi firnea (ga""le,-t @Yltuln)o tl

llffi,##"ffiiiH#w#ffi:iEilf*;i;i ;i i";fi"4 d t:l ff?fiEig"h'"1;* "* *Cftr bolaakrl trdaa rbovr tlrr sntttio I

'HS*'LI-" ,' rtc rit of nodulc- b"teri'. rg.dlfl?.l4f*
r,oi,f, ffiilliiilit-,i' iirr;u"rio'r or rnir loo-11;1i9flT:
tjH, fritl"J}iili ;ffi;!! IA*:*ttii'*"'ff*fforos: Ilsursr l*. r-. *, *:- :-'; 

OE [o.d dotj, N fdrili cr ha!
i'.'aut trctcth rnd liniag i*L.s" nuotEl
,ii#'. ffiIitt-ril "ilrt 

rr oor rltercd the lvnuotic cfrcdiv'rc of lhcfffiififfi;td ttG irnascr nuobc.rs' oo liltd

olov6 lodufr bactcda-

BOTIIAiAIT@ CAIDE{ CII)VEf,
,* C.rO- O--' pL-"tt, liruild in th' tomtf tudti 9f !i" .lqol

:1;ffiffi'ffiffffi*16 "if,ffi

'ffi oli,f.ffi#lyr*-5!(ffi ffi;f,:ffi.!at ,.{oti\ w$ lno,n io bG pclcot) 
'trdffisffiTr-ffi*ffi'Bmffihffi-a.r-*iri t . tut *intcr rurvival rcmiocd poor. 

ddh.tb, .nd &sr6'Txc olor now rro?r Hu!!'ropoty ot

Hd l#.Hffi ilH.*i"1fltr;ffi.ffi ffi ,ffi"ffi:

Hffi*ffi,rm?m'*'iHr*,:"""
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EXX US.rION r"rND 0ro6FtED)
Tf,it rta rlt cttorp.d r h rtcrt yittoor nurur. f.oa lt50 lo lB55 slu- r,s.! divilod into frE ra.iF for r tmnicr rcrr siO -J;;;;;'Hlr..trcotr .i[iLr to !m. of rhc on E adb.It- fU, ortimca iai fliz;pdt€.r!r! thco gown f.!E lt?6 to tgol wirt ftc rtipc tetrcd to tca iD.!uri.l rlt h.6 rcpc.td or tlt plor!..rh tn r. ThJ.f th;;;#
*!rc tm a@G aa tpplild l,o ttc aac Dlot! unda, ,hcrt

T l[Xa
Ntdrrbet ol ottwl .t@Jrtgt opplicd tg\Gf fiI d 6thrk .d @t@tot!,

of P o.d X qpltd h FyM @rd Jcrr ler
plot ruEb..

FYM
PK

4561
NlEt r ofttEd!!.

-6?5--_ 1212

- 61X43 13 4
Nrtihtr rE[.d Gs h!-r)

9 1!! '/.?,J t2d) o o l,uo r4r0o90,,mrrnoosoolxo

llBlx 5
Mea yiel* of boby 1 9-75 atd rccart nil @alypt

T.blc4 riopr ttrc truDbcr ofannu.l dtlsiosr givcu to rh€.c plot bctwccNl
1855-ad.l90l snd 6tirDll!! of thc totrl amouor of p aad K sp;ficd iD Fi,M
lad fcrtilisr

Thc potsto cr. pcrir.dt coded iD l9ol, snd froE l9O2 ro l the plots
*crc croppd.witt ccrcals $,ithout sty rnaDurE; the yicldr of gnin aod rtrr
wttt rlcorqao ttr tottrc ycll! to Ecasu.I! thc rEsidual vrlu€ of thc tDrtrutla
dpplied 1o thc_ potltocs. Afrrt 1922 @t@l ieldr wel! rot takcfl for Eaoy
ycars, .Ithoud dif.rc,rccs bct*eetr thc plotr were *ill visiblc, Frm 196

i6D
Pr

l*-53
t9,r'-9
t9(}{r
t%14
l9to-75

(
tcr6i9 )

t

nuE!. Ar&
Mrb Br&E
,Dlr

1 ,,,
)

t7 12

l{to l4lo
Iti) 50a0

3.0
3.3
3.t
1,3
a.t

kiod N lr b.-1 V.li.ry

Plo.r 7. E PtoB 1.4Plgll. GddEof rEddua.,l,1J,5 Pr f.rd&..! FYMDoP,ooX lt55-1901 rl7cl9ol
MG., ,ild! of irrir, t h.-1

6!)
631
6'J
88
8E

48*
141

1.6
l.E
2.O
t.7
1.8

2,9
3.1
2.5
3.6
1.2

N%
P tolutlc h o.rr-NlHcor

4la_r
K rol ,b io *.E!..iua

..!iltc, tl! b.r

0,9 1.6 2.1r.3 2.9 X-Sl a 3.O 4.01.5 3.t 3.t
Nutrirt! h rlr{ry la]..d tE rof..odiDr

0.1@ o.l(D 0-12172tn612 182tl271 t2t 1(5u tz, lt4et9n
6t

1971
t951
l%5
1n4
l95l
1955
194
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onrrdr a bsal drr.siDg of63 t! N li'-l a5 sulphltc of rmlrlonir w'! git"i

{"H.#"*v,slt"rm,-lrir,*ffi r#.5."xl

Iffi j'HiH'sffi"..ffi.T#:fi flff ffi$ffi
t'F#; 

*o*. vicldt .rd .oil rntly'ii for Y"ious p'riod! frco l949.ro

rsi;1ilu; ;;, i|ori ritbout E!idu'! h'v' audratcd '!d 
rEr v'ricucr

li.ii ,LlH iJ r[,- ,r'.n Plumrp Atdrr otr ploo eirh G'ilucn M"ir

ffi'f Efttr*+ffi i,**fi'ffi]d-rH
ffid;i; d;;-;ri;i6 thin with PhrDlgE A'EIE Plot 

-e' 
w-hi'r

ffiil"ffi;'il-i thsn Ploa 7. t rnd lo' tErcrthak's tlvc-tot nr'rv

i#. irr.'*it"'vl"ra or taricv' rugS"ring lb or irnporunr {rtdt 5

fr,ffi irmH**,rxk*P#ffi ffi l'tr
ii,:"Triri'iffi'- .*rt 3r"i'n p"t t"a"tt 

"" 
nt r*rar of lll h'rlc' crq6

in Etrghod rnd Wrks.
'" iifrffi ,ffi;;p"tileo! shows the prol'noed r.nidull trluc of phosphrt!'

tt,a crlr. rmount t tqr up rn the crops rs oily a r!r' tdll frrtion (0 5%

-ffij,ffiffi*i,ffiffimmxr:m
MODERN EX}EXIMENTS
fuf o*.iO" *p";.-o on tbc FarE (ib'trr l70 iD all) Ltt ooly one l.son

ffi;;r" t dessibed in this cuidc Modcrn looS't'rm experirurb

ioclude:

(e) tbe trvo Lay'Ar"able erFrinEnts started 1949' now Eodificd to continuc

"' LJ"s .r irt og"" io hl orgrnic matter due to ditrerent qopPing 3y$
'"#:# ;;;d-v tl; soil'Eomc diseases of wheat in rclation to past

,0, [I*ir'nd." wctdkiller crpcridenl tr.rted 196l' now modjfcd 
-tot"' 

il.#;;;;;icultivatioi ad sowing (includins dirccr d'illior) for

continuous winter barleY

r", ii'J"rilil'i*i'ili i oi 6" soir"- rrrd punt xuttitioo f,'t+c'trc whkb
'-',r.*,r"'-p""". 

"r' rrnF: 
"t 

q"hsi;TffiIliJXlJ*1ffi-
f.rEYard nanult lId Ptouide otllil
ilI'#;; ;il;". ;^* il,t,Iff #gE,Hiliffi

,,, ffi1iffi.ffi;ffi?"#F,*o tao* pri,en d.D,h

tn addilioo thcre are several complex multidisciplinary experidents (on a

r,*i iiili'i"t lJiil a*sned to assess rhe marimum Yields of wiurer wheat

and wint€r barlcy when cvery rDowo limitation to yicld (pests' dise&s€s'

68

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


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

https://doi.org/10.23637/ERADOC-1-226 pp 76

drought, trulrieot dcfidctxjca) is .liminatad. Thc facrorial raqrrE of th6€
cxpcnmetrul grye3 mc.aurqt or thc lo!3 of yicld caus(d lry orniciDE on. .r
morc of ttc inputs, soEe of which art dmiiEdly uncconornic.

WOBI'XN
Ext.rilEnl! batrn on thc faarh rt Woburn in BadfordshiG itr tE76, urdcr
rhc ruipice of thc_-Ror.d Agicultur.l Socicry of engbn<t, aod Ro0uor
.rsub.d nQo ibility in 1926. Thc f.rtn is irot ownca Uy tte truer irii
but i! r! trd from thc Bcdford Btates. Ovcr most of the fa.n th. t"iiii . s.ndy loctn, dcrivrd frorn thc Irwcr Grccnsend, dificring gratly froi
rhc_ Ory-witb-iiotr st Rothlnr.rcd,.nd llany of ttrc proUtcar in 

-aratt
q.icolture difi.r rt k .t in dcgrec from thosc on tlrc hilvir soil. Wobum
rtil fulfiL .n cidrd purpo6c, to duplicere cxpcrirnrr doo. d norhrm.tld
on a difictc[t aoil typq but for nr.rny ye.ti wolt ha! aLo tccn aonc on
problcDt espocialy iEpod.Dt itr litht-hd f.rmin& .uch .t rcility, ,irr%rn
dcfciency, poor soil .t octure, aDd .rndl *at r-bolA;ng cep<ity. Eipcrioirtr
otr trla Ernurin& ky ftoitr8.nd orgeoic maouriar ilavc'for ioor bccn
o.jor p.Iis of Sroburo's prognmlr; wort with irril8tion b.!rn rir! ill
l95l.Sia.c 1y,4 tutd.oti.l ibc'tat.. in ykld of ?h..tb.rL, .; $Sr. b.ct
bave bccn ottrinod from sub6oiling rlonc 6nd of potetocr, 5eda ai rurer
bcer fron inorpotatiog pK fcrtiiircB in rh. lukil. R.i!o; for d;
incle.s aI! b.itg aoutht

Thc liSht roil of Eotl of ttr Wobtm farm i. frvou..blc to tr.o.tod6.
botlr thc frtc-Iiving aad cyn-forming typca. ErFimeot , dodly lotrE-lrra:
.t! bciog doic on po&ro cl4t-0cirrrodc, borh ipldcr of whic[ (Chiadrr;
(tofr@flt ltdden) r',!rto&ta&k .d G. N,ib) @r. .t Wobum. Ttc
ornpLr rd.tiorrt bcty.cn tt lpccics, .nd hov lhir i. f.ct d by !.o.ticidr.
.ld.difr.rqrt vrritic. ofpoirto.., .ore rith a dcgrtc of rtsistaoe, rrc bciag
.tudi{- in loot tlrn cip.riMts. Othc. .rp6ient d.al witi popohio;
dyunic. rrrd -ck Gconooic runs of control by d.rnicrb. Th.rr'i, ;i&*.
that pot4toes at Wobum occ8sionrly sufrcr rppFcirbly froE otl6 ncmatodcs
that do rot foro cysts. Growth aDd vicld arFriacntr otr widte, whcat at
Wobum provide a uscful cornpsrison witb sirEilar, Eor€ detiilcd work at
Roti.rGred.

atr mor! ptwilcr ir tlt Woburn aoil thin at Roths@ncd lrt tir fuoliy..tlcilli*n (wlicln ra,rck! porato.! in conjunction witlr qat ncmrtoac) .ti
Srrepto,,,t,J ,c4t&, (conrrlon scab of potrto6) lnd cxpcrimcnt3 t!3t
r&thodt of contol of botfi-

. SonE fidds hsvc a hcavicr toil dcair,ld perrly froE Oxford Clay, aDd rbout
half b dcvolod to a lont-t rm rotdion erpcrimeDt on clltiva&on antl thc
efr..r of @y incoipontcd PK.

CroDpiry .d o.fu&.doo
The f.Im totat 76 ba, the mah ar.bh cfoF bciog b..i.y (lE i.), wh..t
(20 h.) sod poietocs (t h). lt is not c.sy to grow suitabb brei crooc:
bcaas rnd lcyr ruflcr from droutht rd trrgll b€a cLshes wirb potito
barvasl Sofrc b.ana ar! grown on tia heavy hnd rnd morr rcccntly wiofct
oatl have b.cD iDtroduced. Because ofpot to cyrt-ncdatodc pan ofihe arca
of potatoes is plaDtEd with Mari3 Piper or morc leccndy'C{ra shich is
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ffi ll,"ffi '#f ffi it'"i:liiffi;f"ffiffi
AH;;l[;jE[-lIor z-vcar trterr io tt' rot'tion' 

'nd 
th' rtsr

-mfffiI"iF?ql with buildiDp' Tb'G it dcq!'t! tionlrp-fd

uil#--.ia-;;;4,'",a trttt it i' iorouu Doido idc riti !

ffiflffi;-'ty*Y-*r#r:S
ffiiffimmftry 1""{E't' hi,'r Doitturc

ffi$i:ffiffiffiHffirr
SAXM'JNDEAM

is IltEancnt 8ra$"ffi 'li'ffra w . b.lifi 
'"'poruiue 

rll 1g111v-ffiI*
",iii,:T.tl1iT;lffi"o 

,6t"."'"'D"rqre ror^;rails out'td

ffi ilfi ffi X ii. ;;i.",.Cq', :g'r-Yf "gflH"ffi ffiilH4 -ri;;;i ;;;' l'sooi,ia,k H* H H,t#t1ffiH",iXi#li"'tii'riiit'"i tm do."',. u!'d ror

il" *r, ..rat -rntv Coudl bcser qFittrctls^ti-mi13lg':l
H'L"HiiJ:I'$:'iLY#Ii;a;;ru-w * n't-"t ^'***ilf#,ruilt'iJi'64; t{r,61; ylf: t.1,ryy*::13'ii1lft?L*#*ril;'iill'*n"rii"iil' -'*' :':y.*'*t*$
3:1t1ffi "f#ffi ,:ffiiil-i;;;;i.elg11:-'i'.*,ffisrllEuodlllltr cotrErs difi;;.. iD .oil .truaarrr b
!oil, b is nuch mort difi'nh io mfi '!o*ifl'lffi fE;"",,,ryf 111*:*.-:]ffi'S5'H*-ffJlffif#;d,, posr4s.d tvo AEbIG Roution '4crio"tr 

(I rld tr)

*iiili r isdrfi" d ;f Rot'tion I k r!'d.to tl63unli) th rrr.or ttnoval
rr.irt din lu}.r, lDc![cor ^uBuurr 

I P .--.-i;;uri 
Lcoenstrooprnor

of poursium by eratrlc croPo -d ryI ?Y-1- , -" .-.{ I 076 Th..rncdmcnticTosod t9 76 l'hc.f,Pcrimcnt

'ffi#ffi:5.ffiffi}ffi
ry-e*,H*#[Hffi'ffi
ffiffilmY*:m.'".ru*s#.r'"H.',ffi,ffi I
svailabie P rl.idu.3 d..ay itr thi! lolr'
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lb florft tt .t 5a. ir tc ht,hr;
xEsoRT, Rorlr^rflnED EcaRrMENrAr. srATtoN

Fr@ 1909 (aoDud, .@ rrG o[t of Fid). Ifb lDon.Idi:.tioo.
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ROTHAMSTED EXPERIMENIAL SIATION GUIDE

AddldEI IJcr.ttoo-AE I f982

Efro.hgr D.FrtD.r(
Page 12. PROTEIN PRODUCTION FROM \\TASIE USING

EARTHWORMS

HiBh quslity prot io for feeding livestock is cxpcnsiyc and iEport!
orrrcrrly coat ovlt finM per aDluE.

Ihc dispossl of orgaoic and human *aatcs railc8 avcr-iacEditrg
probleftr .5 thc itrt osity of anioal Eariog iaqeaser, a6 u.batr popula-
tioDr .xp6nd and a6 .nvirotrDcntal rcstridiotrs on dhpotal multiply.

R6carch org.nis.d from EntoEolosr I)cpsttmrtrt, *ith hclp froD
thc Bioch.rnistry Soib and Phnt Nutritioa atrd Soil Mi(tobiologr
Departncats !trd Chemical Uaieoo Uoit, hr! dcno$trar.d {- high
quslity feed prot€itr, i! lhe form of aatthworE!, can be poduc.d
from orglnic wast6 which arc cotry.f,t d into uscful soil 8dditiit&

Flrly wort lhosEd that carthwom a.tivity promot E root growth,
particrlsdy of dircct drilled c.Gal& Itrv€stigations ifto btteding
carthworm! for itroqiating loilr with poor natursl populatiods 8howrd
that worE! ar. ouataadiody cficietrt si cotrvcrtiry organic *sx.
into protcitr oontaidrg all 6!.atiel compoaeDtr for a balilc.d tupplc
Ecdt to livt tock feed, Fecding trials havc showa that earth*otltrs
arc e! lxcell€ot pro&io rourre for 6sh farming and thet! is cvi&trc€
thrt pifE eDd poultty cso utilize it .qusly *cI.

Thc pot atial iilncial beorits to lhc rconomy are ioprtcairc. Ovli
lm miliotr tons of catdc, pig 8ad poultry was&, atrd 30 Eilliotr toD!
of huertr r€flrgc arr ptoduced aolually ia thc UK aod its dispooEl ir
coctly. If ooly l0% of it wctl qploit d for carth*oEr @lturirg, f..d
pIotli! wonh t3qHmM pct ycat could bc produc.d. Itr sdditioD,
iand vastagp aad dunpitrg would d.cEa!e, 8Dd l6s taotiblc cavitoD-
@trl costs bc tavcd-

Rcs.strh hrs lolvod Daay of thc basic biologi.al Probleos althowh
wort @ntr!ru6 oo rvaste proc.ssiat fol mrtiEum prodwtkity,
dcvclopEcot of cftci.trt !.rthvorm rtraiD!, livlsloc.t f.cdiag tdsls,
and utilizstiotr ofryorm protei!. Thcrt it ctrorEour tcopa for coEEcrri8l
.xploitlti@. Futthd mlaateocnt cxpdtis. 8dd cepitAl ir bcint
sought to d. dop lhc r.c,htroloE/ 6uitable for cithr. oD-farrn liv.stock
uDits, or lsrg.-6.81e production of worn proieitr D€al.

This loag-rerE fuadsoctrt l tcscsrch on eatthworE biology ha5

demonstrrtld bow 6uch vork catr provide 8 bqlis fol rapid comEercial
exploitation vhcn cconomic atrd enairotrBetrtal circurlstaEc6 bccoEa
aPproprht .

IEe.ddi.r rd hSiddr3 DeD.r6.d
Page 17, lioe 12. St uctural rrquirrDctrts fo. tcl.ctivity to pccts ovct
bqocficial pld.tors and pursitc! rlt bcirg iov€stiBrtcd.

Page 18, lioe 10. A Eucclssful rEccDt dcsiga of eLctrosratic8lly chargcd
droplrt spplicator is being iovestitatcd in ficld t iats and comm.rcial
cxpioitation through psteot6 asriSn€d to BTG/NR"DC is crpccted to
follov.
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