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LEY-ARABLE ROTATION EXPERiMENT, ROTTIAMSTED

HIGHFIELD AND FOSTERS FIELD, 1949 ONWARDS

The purpoae of the experiment ia to study the effect of various
three-year leys on the fertility of the soil ae measured by a
sequence of three arable test crops. The experiment also ircludee
plots of old permanent grass (Highfield only) and ptots of reaeeded
permanent grass on both fields. It iB part of the experiment to
rueasure the output of herbage cropa of different duration and
management.

The four 6 -course rotations being coqrpared are:-

Lucerne Ley Cut grass wtth hay

Treatment crops lst year Lucerne Grazed ley Cut grass I year hay

2nd " " Sugar beet

Te6t

3rd "
4th "

6th "

Wheat

PotatoeE

Barl€y

Oats

Wheat

Barl€y *Barley Barley
+undersown

The Highfield site had been under o1d permaBent graaa for
many years and has no record of arable cultivation. Fosterg \f,as a
very old arable field wlth no long leys ir recent yeara.

Six blocks, one for each of the aix phases ofthe rotation, were
put down tr duplicate making 12 blocks in each field. On Highfield
in addition to the 1ey arable aequences every block included oneplot
of the old pasture undiaturbed and another plot that had been broken
up and reEown to long-term gras6 in the apring of 1949, 1950 or
1951 by phase6. On Foaterg oniy the reseeded gra6E could be tested,

The above crops rrere grown on main plots of 0.091 acres on
both fields, but theae were harvested ln halves, quarters, and
occaaiona-lly by eighths to test manurial treatmenta.

The seed mixtures, which have been unchanged till 1961 are;-

1 year hay: 18 lb. Perennial. Ryegrass S.24
8lb. Late Flowering Red Clover.
2 lb . A]s ike Clover

28 rb.

Sown at 28 1b. per acre (40 lb. til1 1954)" Undersowr in barley.

Lucerne: Du Puita (Provence in 1949) sorrn at 21 Ib. per acre
(34 lb. until 7952, 2A lb. 1953-1960).
Sown in rows 18 tur. apart (12 in. until 1954)-

i3
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LEY-ARAELE (R)

3 year grazed ley and reseeded graas:
5 Ib. Italian Ryeg?asB
I lb. Perenttial Ryegrass S.23
8Ib. Perennial Ryegraes Kent Indigenous
4 lb. Cocksfoot S. 26
4 lb. Cockgfoot S. 143
2 lb. Timothy S.48
2 lb. Tlmothy S. 50
6 Ib. Late Flowering Red Clover
] tU. ttew Zeatand White Ctover
+ tb. Kent Indigenous White Clover

40 lb.
Sowr al 44 lb. per acre (56 1b. ti[ 1954). Sovn in the open.

Cut gra.a6: 6 Ib. Italian Ryegra8s
16 lb. Cocksfoot S.26
4 1b. White Clover S. 100
2 lb. Alsike Clover

28 tb.
Sown at 33 lb. per acre (40 fb. tiff 1954). Sovn in the open.

The elperiment ha6 been modified from ti]!e to ti-Ere aa
improvements suggested themselvea and it [Iay be regardedas fall.
ing irto three periods.
First Period: 1949-195j. The cropping for thi8 fir8t cycle wae
as previously €tated except that in the purely arable rotation the
second treatment crop wa8 potatoeE (Majestic) and the thlrd treat-
ment crop was barley (Plurnage Alcher till 1953, then proctor).

AII plols had a basal dressing of phosphate and potash given aa
compound 0:13:13, for the ildividual crops the applicationa )vere
according t() good practice but all plots received the aaEe total
amount of P205 and KZO (2.4 cwt. ) during a complete rotation.

A.11 treatment crops (except lucerne whichreceived no nitrogen)
were grown yearly at low nitrogen level (N1) and at high nitrogen
level (N2) and the following test cropa s'ere similarly treated.
These treatmenta were factoria.l on quarter plots (Nl .l/. N2 on
treatmeni crops) r (N1 v. N2 on test crops) all <tresiings Eeing
cumulative.

Dung (I)) at 12 tons per acre was tested on all potato crops, the
test crop or aIL four rotatiotrB and the treatEent crop6 of the alable
rotation. 'the residual effect of dung appears iIr the fouowing
cereal crops and 1eys, so the quarter plote gave the folowing
arrangement:-

Applied to
,totation treatment crops

Replication
on each lield

Ley, cut graaa

Arable

AppUed to

NiI r (N, v. Nr)(o v. D) 2

(N, v. Nr) x (Nr v. N2)(0 v. D) r
(Nr v. N2)(0 v. D)x (Nr v. N2){o v. D) i
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LEY.ARABLE (R)
The permanent and reaeeded grass was managed in a three

year cycler two years sheep grazing and one year hay with after_
math grazing. The 3 year 1ey was g?azed by sheep and never cut.

The following aix grass treatments each had iis own team ofgrazing sheep which moved round the replicates for as many cycles
_a-a 

the aeaeon would permit. The number of grazhg days and thelive weight gaina were recorded:-
(l) 3 year ley, ali ages, Iow N level 6 plote per field(2) 3 year ley, all age6, high N tevet 6 "(3) Reseeded grass, low N levet g " ,' t' (12 after hay

(4)
(5)

Reseeded gra6e, high N leve1 I ',
cutting)

Old permanent g?ass, 10\ r N level (EigbJield only) 8 plots (12

(6) ord peru.anent srass, hisb N revel trrr*.rflii1,i"{ filtf tu
craz&rg waa by quarter plots ot 0.022 """" *rr"f:";5l:"[]t.r-
day only. \f,hen a fold was read5r for g?azlng a slrrgle t."rrsr".s.
cut located at randoE tvaE made with a "Roto_scytfri" to give an
eatimate of yield and provide Dateriat for anal.ysi.!. The aim wae
to gTaze dovn to the level of the saEple cut in one day. The
stocking varied betseen 4 and ? Bheep per fo1d. No 1e-aving cut
waa- 'nade. Sheep rere weighed at the beginnirrg of a graztug
cycle but were not welghed again till trere *"" ,ro -o"e keep for
them on any of the replicste8 of thelr appropriate treatoent.

The fertiliser dre5sings durtrg thls lirst period were:_

Lsr-^naBLE iorAlroN Hi^}"*. Bo.E^KrrD
!M.d. .n. p.! &r

n @ I Drot. uDt .. otn rr.. .rat d
rNitto C-h.IrC B4Er Dre.sba

.oEpould 0:13:lx

I Nz Pzos Lo
or.rt t.r, rd Fr o.otl(") o.,l o-0 o.0

,!d.rrt lit Fu o.otS(.l O.rl O.t O.t
cirr !fE., t.rr@ o.to 6) o.l 0., 0.6

2Dd.!d !!dlB* O.rs G) O.l 0.3 0,!
L..tu t.tr@ 0-6

zrd drd ,Hr ,ed. O. ! O. a
B..od.d .Dd old O.u.

crutla Iee. o.ots(d o.rs o.a o.a
t rrs. o.ro (o) o.lo o.a o.a
lv!.at o.s 0.6 o.r5(d) o.r5 (d)

BsI., o.2 o.a o. r5(d) o. rs (d).

1 Fu bay 0.3 0.6 o.t5 o.ts
por.oea(") r.o o.g o o

G)ro 
"p"t 

,g -a ^-. *,!r {ab h .ea.r, r oo hal, ptot..
lb)ro' *o"y 

"ot.(t)ro rp.t ry ",a "4r, to" .:.",utr $utDg.(d)cooltao 
aruea.

(').lso 
r€.ted o v. lz ioD .b.g, .rl E@.€s b tn. ddg...

Ntt&aa a SurDb.tG ol @nta.

55
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LEY.ARABLE (R)

Second Period: 1955-1960. The most far-reaching cbarge Eade at
if,6Te@I-rg of this perlod arose out ot an examination of potash
withdrarvals in the various treatEent cropa.

Soil and plant analyais had shown that yery different amounts
of Kro were being removed from the aoil by thevarious gra6s crops-
Plot6 growhg hay, cut grass and lucerne loat lruch more KrO than
the grazed plots. This difference was believed to be big eriough to
affect the yields of the test crops so in 1955 it ryaE decided to give
supplementary dressings of Euriate of potash to plots that were
cut, the ar-ount ol the dressings being based on estimates of the
K20 taken a.way in the crop6. The amounts actually given year by
year are: -

Table 36

LEY-ARA3I.E ROTATION EXPERIMEIYT, ROTHAMITED
&rF,pleEeotarJr potash &esslngs, K2O cyt. per acre (as Duliate ercept 1961)

Thc amounta vere uaed oD both lligbtleld and Fosters unless othGr*lse steted
(Fl€ures I,1 bracLets reter to tr'ostera od!r)

Yeaf Ph:tae of rotatlod

1955 ls: t!:eatnent

2n,l

1958 ls:

old
and re-
seeded

Lucerne Cut grasa grass

2.4 2.4 2.4

0.6 t.2 1.2

3.0 3.0 1,2
1.0 1. 5

3-0 3.0 1.0

1.0 l. 5 1.0

1.0 1.5

3-0 3_0 2-1

1.2 2.4 1.2

1.2 3-6 (3.0)

To teat caopa
after atter

ru:er& cut:res6

,.0 ,,

t-2 t.Z

195?

ls58

2n,i and 3rd "

2'Jl

3rt
16: teBt

I s: treatment
2nl
3r!
ls: teat

2nd

18: treatment
2nt teEt

1960

196r

r962

(r)ntghfr.ta 
otd g".ss. Reseeded gras6 on both llelds 3-O crt,

Noae

A.U phaEes ol 'iArablerr rotatloa,
No.re

3. 0 cw! Kro per acre as aulphate ot_ pota6h.

r6

19 59
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LEY -ARABLE (R)

Arlsing out of the above potaah situation a begiBing yraa D.ade
to meaaure differential potash (and phosphate) responsea intest crop
potatoes followitlg the dilferent leys. The origlnal quarter plots
were apl.it to test an extra 0.9 cwt. K20, ard a-IBo an extra 0.9 cvt.
P20S above the basal dreaaing, i. e. (0. I v. 1. I cwt. K20) r (0. 9 v.
1.8 cw't. P205). From 1955-195? these tests were made on plots
that had not yet received supplementary K2O to the preyloua glasa
crop; from 1958 onwarda they were made on plot8 that had received
three or Eore adjuat&enta. In the foUowing bs.rley crops the
eightha which received high P or K to the potatoeB received low p
or K and nice veraa to equallse the plots.

Other modificationE introduced during this 2nd cycle were:
1955 (i) The third treatment crop of the "Arablerr rotation was

changed from barley to oats to reduce damage from foot
rot di6ea8ea.

(ii) Nitrogen dresslng8 on Eighfield teat crop barley reduced
to 0 v. 0.2 cwt. N.

(iii) Hay from permanent and reseeded graaa taken one in 6
years instead of once itt 3. FroE 1956 the lat year
blocka were chosen for the hay crope,

f958 Grazing days only recorded on all grazed plota, .Dofurther sheep relghta were ta.ken. Cutting hey from the
old alrd reaeeded graaa plots waa diacontinued. On the 2
plote of each tlpe of gra8s in each phase, one waa grazed
as aoon as it vas fit, the other waa ahut up tor an early
eilage crop. These treatmentB were applied in alternate
years.

1960 Yielils of arable hay, cut glaaa, and ailage were estimatd
from two cute 40" wide take! through each sub-plot vith
a f1ail t)rtr,e forage harvester.
NK compound 16:0:16 u8ed i! place ol "Nitro-Ch.ILrr for
2nd and 3rd year cut graaa.

In 1958 also tle PK coEpound 0;10:20 waa used for certain basal
dresaings to raiae the potaah level. The acheme, in cxat. nutrienta
per acre, waa:-

Pzos

0. 15

0,3

KZO Fertiliser

All cereala

2nd and 3rd year le;re, grazed
0.3

0.6

0.6Old and reseeded graas, grazed 0.3
Old and reseeded graas, silage
2nd and 3rd year cut graas

and for every cut

Treatment crop potatoea 
t

and 2nd and 3rd year lucerne I
1 year hay

- 0.15 v, 0.3 (16:0:16)

(0:10:2 0 )

(0:10:2 0)

(O:10:20 )

L.2 (0:10:20)

1.2 (0:16:16)

0.6

t.2

0.9

0.6

1.8

0.6

( 0:10:20 )

(0:16 :16 )

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-1-191 pp 7

I-EY.ARABLE (R}

Interim system 1961: The following changes were made (for details
see table 3?):-
The treatrnent crops now had basal dressings of nitrogen irstead of
the former nitrogen tests,
1 year ha) was cut iwice, 'rNitro-Chalkrrbeing applied for each cut.
Sugar beel. replaced potatoes as the second treatment crop and the
test of 0 v. 12 tons of dung was stopped.
Grazed ley received "Nitro-Chalkrr at 0.22 cwt. N in two equal
dressings. the P205 and K20 for the 2nd and 3rd years were doubled.
Cut grasa received O.22 cwi. N for every cut, in the 2nd and 3rd
yeara potaah equal to the nitrogen wa6 alao given for every cut
using l.6:0:16.

Ig-E!_gIgpE: Wheat tested four nitrogen tevels on i plots.
Potalg-gEj All plots had extra basal nitrogen and those urithout dung
had extra basal P205 and K20. These additional basals were
broadcast before ridging, the remainingbasals and te6t D.anures
were put in the ridge6, Testa of P and K now on t plotE.

Permaneni. and reaeeded grass: In the silage yeara the nitrogen
level for silage and for the subsequent grazing waa raisedto 0. 3 cwt.
N in each ca6e. Ir the grazing years the nitrogen level was raised
to 0.22 cw-t. N applied in two equal dressings.

Liming: On Highlield in 1949-1951 each set of 4 blocks received a
corrective chalking in autumn as they carne irrto experiD.ent. In
autumn 1952 a scheme of mafuttenance dressings was started, ground
chalk being appli.ed at the rate of 20 cwt. CaO per acre once every
6 years before barley. Comrnenci.ng ir 1958 the dressing was
raised to 46 crrt. of ground chalk per acre.

On Fosters only blocks lO, 11, 12 needed a corrective dreas-
ing. This was applied at the rate of 2 ton6 ground chalk per acre in
spring 19 51.

Third Periodi 1962 on\'ard6. New seeds mixturee and new Eyatems
of managernent have been introduced in 1962 aE loLlows: -

Plots formerly in "Cut Grass": Cocksfoot 53? at 30 Ib. per acre.
Manuring: in seedbed 0.6 c\rt. P205 and 1.2 cwt. K20 per

acre (as 0:14:28) and 0.6 cwt. N as "Nitro-Chatk"
followed by 0.6 cwt. N and 0.6 cwt. K20(as 16:0:16)
after each cut except the last.

These p1ot6 to be cut for 6i1age.

Plots formerLy in "Grazed Ler":
mixture composed of:-

5 tb. Tilrrothy S51
6 tb. Meadow Fescue S215
1 Lb. White Clover 5100

12 lb
sown at 33 lb. per acre.

53
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LEY-ARABLE (R)
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I,EY-ARABLE (R)
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LEY-ARABLE (R)

Manuring: 0.6 cwt. P20S and 1.2 cwt. KrO per acre (aa
0:14:28) in aeedbed.
0.6 cwt. KZo (a8 murlate) after each cut except the
laat.
No N.

The8e plots to be cut at early sllage stage (4"-6',).
Old Graee (ItigMield): - each plot split lengthwiae and the tyo
halvee alloeated to manuring and Eaaagement aa for the tro
t5pee ot l-ey above. Crazing dlacontinued.
Reaeeded Graaa:
frfanurin$;aEanagement (grazing and eiJ.age cuts) as aince
1958, pending the ploughing up for te8t cropping of certainptot8.
Manuring and Eanagement of 'rCut Grasa" and "Grazed Ley',plote
sow"n in 1960 and 1961 to contlnue aa previously apecilied
(indudiDg graztng).

Barley:
,l levelg of N are te3ted on * plots:-

Highfield: 0.0, 0.1, 0.2, 0.3 cwt.
Cha&'r.
Foatera, "arable" rotatlon: O.O, 0.4, 0.6, 0,8 cwt.

acre as "Nltro-Chalk',
remal,nder: 0.0, 0. 2, 0.4, 0.6 cwt.

acre as "Nitro-Chalk,,.

N per acre as "Nitro-

N p€r

N per

For a gu-'na*y o! tte resulta to 196q Bee Rep. RothaDst. erp. Sta.
for 1961, 173 -180.

LEY-ARIBLE AOTATTON E)eEBIIiENT, ROIEAI,EITED

*"-liiL'i1, *-r
Gr.h .t 81tr .ty EIt.!: crt p.. .c!.

ll.rn Y!dd. .!rl..rpoi... t Nov3ra,..r. 195?-60

(l) G.sz6d l.y
(2) coE.ry.d rcy

Ht8hrl.ld tro.t.r.
30.6 {0,1
30.6 ,10.0

t2.7 16-2

12,2 te.a

Bkbn.l(l ro.t..
0.c 2.7

2.3 1.0
2.2 2.4

2.4 0.5
al.o tl.l 2.0 a.0

. 0.3 v. 0.0 cwt, N/acr..

T.bl. 99

Poi.to., (ztd a..l cr!p)
Toi.l Tub.rr: totl. p.r .cr.
M.aE ov.! 3 y.s. 1068-60

(r) G!a.d t.y
(2) coE.n d 1.,

nl3 t.ld tro.t.!.
18.{ r5.8
t8.t l5.l
t6.2 t0.0
r{.0 la.?

6l

16.0 t 5.8
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LEY.ARAIILE (R)

T.bIe l0
Potatoes (2Dd tcrt cr!D!

Tot.l Tubelli tops par acra
Mo.n rlapoDsas to FfM, N, P aDd K oy6r 3 y.ara 1958J0

Grared Cooaerved
lay ley IncsrDa Arsblr

Ra.poua to tr.flf,
(15 tonr FYlf, par rcra)

BtMrcrd 0.6
trortlr! 2.2

BarDon& to N
(1.0-0.5 cwt. N pcr rcrc)

Htntlcrd 0.a
Fo.t !a O.7

RcaDonra to P
(1. 8-0.0 cwt. P2O6 par .crr)

BUHrdd
Fortara

R.rporu. to K
(1. 8{,0 cvt. K2O p.r .c!.,

HtS t€ld
Fosto!.

Mgan

0,4
0.6

0.3

0. ?

0.5
0. ,1

0. ?

1.0

0.0
0.2

0.1

t.1
0.8
2.0

2.4

3.1

0.8
l.a

-0.5
0. ?

1.0

1.0

0.5
1.0

0.1

0.5

0.,1

0.1
-o.2
0. ,l

0.0
0.3

0.9
0.0

0.3
0.2

Tsble al
Bsdey (3!d test qr-op)

Graln rt 8596 dry bottar: crt p6! acre

M6.n lrt€lds aod rGsponse to N ovor 3 ygars 1959-61

MeaE y'eId
Hlgbrlold F'oat€la

Respon8e to N
HlgMteld Foatera

(1) clarod lcy
(2) Consqrvqd l.y
(3) Luccrac
(,a) Ar.bl.

,a{. 6

{6. 0

15.2

47.O

46.0

46. 0

4A.2

43.9

0.0
1.8

-0. 6

4.2

1.4
2.5
1.9
5.6

Meen 45.7 46.2 1.4 4.4

Not6: 'fhs ratos ot N rere 0.0 v 0.2 cwt P€r acr! lor Btghtlsld
ond 0.2 v 0 I crt pa! acao ror Foatera.

62
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lllcanr ovor. l0 yGer. 1051-60

Hlahtteld

Not€: Ytdds ot grezod herb&go a!. ba.ed on saeplc cutr.

LEY-ARAB LE (R)

Foat6ra

T.ble 12

Dry Dattar: crt pct scf,a

IryN Hlgh N lMoan Lo, N ElSh N lM.sa
R6aooded graz€d 3?,I 40.0 99. { 34. 8 35.3 95.0

Old glazed 33.8 37. ? 35.8

EaaaGdGd bey or .tLg.
attarEsth grarGd

al.g 50.0
20.5 2t,1

{9.4
22.5

3e,I at.8
21.0 22.1

a0.a
21. 5

Total 88.1 ?5.3 ,1.9 80. r 0s. ? 61. S

Old gEaaa: bsy or stlego
altslrDath irerad
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