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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
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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
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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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Tr 42
M.@, yhht oI rhd soh (to,ffirrffi\ rt-ft*' 

(b'ot nb'r"

ght

:5m*'o

ffiffi*

Coliluoll

ET Efi

ot!.dc D.u.n h 6. Bdahll dl
Ar rhc cutoo/nitrod'tiq ?P -d:!1 il-9l-l.gn"*ri*ffi
fr *,ffi l'fi ffi ;ffi $+ji'-ii:-*i.1t*"H";:?HffiHffiH f.tT"Hif i'6^r"ia i-'1atr"l*r"" ?"?t'H,tffirrmttli. uo prou uur r.*'-. '*-,-- ;ft!t mmrra io 1t65. By tbrt
rcoai*d rtcedy for e ccotury tltlc' lD', sl -. rr .(-- .r^ -66.n Brffi"H'r:"Ji,ffi r;liHti.,&:i':jN-**I?;HHS.lilc Dlour (lcllYlna rrr^ ,"'"""- '- . ';-.""rr 

6nd atubblc. on thc FYM
rad ;iGrbotrty plotli *lErc 6",t-llt F' . ,- r L - 

-i 
E .nn,or

ffi ffi "#{HIffi }i:iry;1g;s':g..'.fi;gTig35ffi f,ffitr 1fr ;'."T?;,ffi 'h''i"'mt' 
ot nir'6ce" .''d

o.rroiJ..uo t "" 
rtU":l'

ffi"ffiJffi ilTrii- o.f rrsdlr nrb{irs' riti :9*.f"*#.HTffi;,1;fi;:,;;;Jo'#:-.ry.9:,'-'twt .tt alr(l no runurE.PPntv' s*i--- 
icontiiuour wtrat oo Sccfion O

$c FYM Plor. AILr rlE rliotrodu'ilod-ol.a- -ififfdt ffi thrn dff"fii:,Htiffiff"'iiiii -n..-& o"'a isas'd w! o.o oo

IJo* PctioaicrlY ftm*"a'

rt[xS
Ntt:ozat 7. d Mal* ofu 0-23 cn

'Mlnurhr l86t l9+t 1965

; ffi**. $ifi [iH l,ffi
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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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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 11

HOOSFIELD
Classical Barley Experiment, started 1852
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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

6l
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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
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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
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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'
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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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