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T\/R/RN/ 1 and 7B/R/RN/z

LEYlAME.E

Cbject: To study the effects of three-year leys on the fertility of the soil as
nEasured by 3 sequence of three arable test crops. Frcm 196E, conbinuous
rdleat rEs gron:l on soote blocks after the three test crops to ltuay tne
build-up and decline of take-all (Gaeumnnonlrces grainis) after ihe di.fferent
cropping sequences. Frm 1977 new crop sequences-urcre introdlrced on these
blocks - Hj.Shfield and Fosters.

Sponsors: A.E. Johnston, D.B. S1ope.

The 30th year, o1d grass, leys, potatoes, r*reat, oats, barley.

For previous years see ,Details, 1967 & 1973 and 7\-77/R/RN/1&2.

The experinent is duplicated on:-
HIGIIFIE D A site rdth mLrch organic natter initially ( ploughed out flcm

penmnent grass) (78lR/Rl{/ I )

FOSTERS

ROIATION

A site with little organic matter initially (78/RJRN/2)

Treaulents: The experiment originally tested four six-cou"se
rotations, wi th all phases present each year. In recent
years these rotations were: -

LrcERNE
CLMRA
CR ASS
ARAB.E

LU : lucerne, LC : clover/grass 1ey, no nltrogen fertiliser,
LN = 3f]-grsss ley rith much nitrogen fertiliser, H = 1-yeai seeds
hay, SB = sr8ar beet, o : oats, l{ = rtreat, p = potatoes,
B = barley.

Frcrn 1968 the order of test crops Has changed to p, t{, B except for those
phases that had atready started the sequence W, p, B.

Frm 1975 the barley test crop Has changed to r&eat.

Treatment crops
LU, LU, LU,
LC, LC, LC,
LN, LN, LN,
H, SB, 0,

Test crops
I't, P, B
U,P,B
},, P, B
W,P,B

RESEEDED

OLMRASS

0n boti fields in the flrst three years other pl.ots Here
som wi th long-term reseeded grass

0n Highfield plots of the old trn-f were left initially un-
ploughed, for cqnparison with the three-year leys

In 1962 and 1963 sooe of the old and reseeded grass plots $ere dlvidedfor man4aent ldentical to:-
C Clover-grass ley
lf All-Brass ley
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7 8/F./RN/ 1 and 78/R/RN/2

Frcm 1963 (reseeded) and 1968 (old grass) some grass plols were plough€d and
cropped with the sa0e test crops as above, therealter these plots followed
the ARAEI-E rotation. In 1973 some of these plots Here retu.ned to reseeded
8rass.

Frcm 1968 onl-y tr€ phases on each field continued in the original six-cor.rae
rotation (the muserm blocks). The fou. other phases ( the nelr sequence
blocks) rcre soux to r*reat every year at the end of the test-crop cycle.
In both 1977 and 1978 one phase, fallolpd i.n the previous year started a
net seqlEnce of ireaUnent cropping. In 1978 one of the remainirE phases
rEs fa11orcd and the other rsnaj.ned in rdleat (no yields). The new sequences
will be introdrced progressively on these remainin8 phases. 1he new
seqrEnces are:

SMUE CE
LrcERNE (previous1y Lt CERI{E)
CLoGRA (previouslyCLmRA)
GRASS/G (previouslyGRASS)
ARABLE/A (previously AnABLE)
ARAEI-E/R (previously RESEEDED)
GASS/OG (previolsly OLDGnASS)

$5 plots

x78

Treatnent crops
LU, LU, LU
LC, LC, IJ
R, R, R

c, P, BE
B,B,U
R, R, R

Test crops
l{, t{, l{, l{
ll, t4l, !I, l{
}J, }l, !r, }'l
U, U, U, I{
I{, W, H, U
H, lr, t, hr

R = ryegrass, BE = beans. Other sylbols as above. ,l1I ploughed aL ttre
end of the treatment crop cycle except GRASS/oG - direct drllled to
t&eat. Treatoeni crop cycles starL after nlne previ.ous cereals followed by
one faIlow. In ireatflent years yie]ds are taken only frcm barley and
l*Ieat.

Mditional treatments to 3rd test crop lfteat in the original rotation:-

Sr.b plots

FntnEsT0 Farf,yard manre resj.dues, Iast appl led 1970:

llcne
30 tonnes on each occasion

Nitrogen fertiliser (kg ltl as rllltre-Chalk 26r):

NONE

FYI4

0
50

'r 0o
150

Standard appllcatlons:
lfuser.m blocks:

3rd Treatment Crops:
A1l-grass ley: Manl!"es: (0:14:28) ai 540 kg, (25:0:16) at 300 kB in

spring, ard after each cut except the last.
Clover-grass Ley: Man!"es: (0:14:28) at 5q0 kB.
llcerne: Manuu"es; (0:14:28) at 810 kg.
Oats: Hanrres: (20:'lq:14) at 350 kgr ccmbine drilled. lleedkillers:

Dicanba wilh mecoprop and MCPA (as 'Banlene Pl,usr ai 4.9 I in 220 1).
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7 t/R/RN/ 1 an\1 78/PJRN/2

lrd Test, C!-op: l*reat: Manures: (0:20:20) at 380 kg, ccmb!.ne drilled.
Veedkillers: Methabenzthiaztn on at 3.1 kg in Z2O 1. Dicarba with
mecoprop and MCPA (as rBanlene plus' at q.9 I in 220 l).

Reseeded Gass and 01d grass: (C:14:28) at 5qO k(.lll-grass half plois: (25:0:16) at 3OO kg in spring, and after eachcut except Lhe 1ast.
New sequence blocks:

lst TreatlEnt Crops:
All crops: Manres: Chalk at 8.2 t, Highfield on1y.
Lucerne: ManLres: (0:14:28) aL 72O kg in seedbed.
Clover-grass Ley: Hanlres: (0:14:28) at T?O kg in seedbed. (25:O:16)

at 300 kg after clover established.
Ryegrass: (0:14:28) at72O kg to seedb€d. (25:O;,t6) at 3OO kg to

seedbed and after each cut except the ]ast. Ch Highfield both
ryegrass plots in one block recelved (13:j3:20) at 1500 kg in error
before the planned seedbed application of (O:14:2g) and (>5:O:.16).
Accordir€l-y on Lhese plots only the p],anned seedbed dressings t€re
cmitted.

oats ard Barley: Hanu-es: (20:14:14) at 350 kg, ccmbine drilled.
I{eedkillers: Dicanba with Eecoprop and MCPA (as rBanlene plus' at4.9 1 in 220 l) except Barley on iosters ririch received ioxyrll at
0.53 I and ne(lpnop at 1.6 I In 2ZO L. Funglcide (to Barlei only):
Trldemorph at 0.53 kg in 22O t.

a)d TreatlEnt Crops:
[.merne: Manu-es: (0:14:28) at. ,tZO kA.
Aover-grass leys and Ryegrass: llanl!"es: (0:1q:2g) at 72O kg. (25:O:16)

gt 300 tg in spring, repeatd (Ryegrass only) after each-cut eicept
the last.

Fotatoes: ManLu.es: (13:13:20) at 1500 kg. Ueedkillers: Llnuron at
1.1 kg in 220 1. paraquat at 0.42 kg ion ln 220 I. Fr.rxglcides:
Mancozeb at 1.1[g in 22O L. Fentin acetate and maneb (;s ,Fentin A.
aL l.f lag in 220 t). fnsecticide: pirinj.carb at 0.14 kg ln 220 1.Barley: Manu.es: (20:14:14) at 350 kg. Weedkillers: Dicm6a with
mecoprop and MCPA (as rBanlene Plusr at 4.9 1 in 220 l). Fungicide:
Trldanorph at 0.53 kS in Z2O 7.

heparat ry Crop:
llheat: ManL!"es: (0:20:20) at 380 kg. rNitra-Shell 34r et 360 kg.

Weedkillers: ttethabenzthj.aa"ron at 3.1 kg in 220 l. Dicaba with
necoprop and HCPA (as 'Benlene plus' at 4.9 I in 220 f).

Seed:
lfuserm blocks:

All-grass ley: Pecora Timothy at 15 kg, lbadow Fescr:e 5.215 at 19 kg.
MixtLre sorn at 34 kg.

gfover-grass ley: Pecora Ttupthy at 15 kg, Meadon Fescue 3.215 at 19 k8,lftile Clover S. 10O at 3 kg. MixtLre sorn at 3Z kg.
Oats: Hamd, sowl at 130 kg.
theat: Cappelle, soum at 200 kg.

llet{ Sequence blocks:
hcerne: Vertus, sorm at 28 kg.
Clover-grass leys: Tiflothy Rvp Erecta (pecora on ald treatrDent crops) at

-15 kg, I'leadoH Fescue 5.215 at 1! kg, gfover NeH Zealand tfuia at 3 kg.[ixtLtr"e sorm at 37 kg.
lyegrass: S.24 sorn aL 22 kg.
Oets : Ill,anod , so!.n at 1 30 kg:
Barley: Porthos, som at '160 kg.
Potatoes: Pentt and Crorin ,
l}leat: Cappelle, soHn at 20O kg.
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7 8/R/ RN/ 1 and 7 I /R/ RN/z

Cultj.vations, etc.:-
lbsetm blocks:

All-grass 1ey and clover-grass 1ey: PK applied: 9 Dec, 1977 (Highfield) 
'12Dec, 1977 (Fosters), llK applied three tirnes (all-grass ley only):

17 Mar, 1978,8 Jtrne, 28 July. cui three ttuEs: 2 June' 25 July'
31 0c t.

Lrerne: PK applied: 9 Dt.c, '1977 (Hi8hfield), 12 Dec (Foslers). cut
three ttuFs: Zl June, 1978, 17 Aug and 7 llov.

oats: Ploughed: 2 Dec, 1977 (Fosters), 5 Dec (Highfi.eld). Rotary harrot€d,
seed soun: 8 Apr. l,reedkj.1ler applied: 26 May. Cqrbine harvested:
18 Sept.

lheat: Ploughed: 11 @1, 1977. Foher harrot{ed: 18 oct. s€ed soun: 20
Oct. Methabenzthi.azuron applied: 25 Ocl. N applied: 8l{ay, 1978.

'Banlene PLus' applied: 10 May. Ccmblne harvested: 4 Sept.
Reseeded Grass and o1d Gass: PK applied: 12DF.c, 19T1. NK applied (to N

slb plots only): 17 Mar, 19?8, 8 June and 28 Ju1y. Cut three times:
1 June, 25 Juty, 31 oct,.

New sequence blocks:
1st Treatrrent Crops:

A11 crops: Ploughed: '11 @t, 1977. Chalk applied (tlighfleld only):
30 ibv. chisel ploughed (Highfield only): 2 Dec.

LEerne: Heavy strj.n8-tine cultivated, PK applied, rotary harot€d:
18 Uay, 1978. Seed so}rl: 23 May. Topped: 27 July. qrt: 1 Iov.

qlover-grass ley: Heavy spring-tine cultlvated, PK appli€d and rotary
harrorEd: 18 May, 1978. Seed som: 22 May. Topped: 27 Ju1y. NK

applied: 28 July. cut: 1 Nov.
Ryegrass: tleavy sfrj.ng-iine cultivated, PK and lrlK applied, rotary

harror€d: 18 May, 1978. Seed sorin: 22 May. Topped: 1 Aug. qrt:
1 lbv,

oats and Barley: Rotary harowed, seed sor,n: 8 Apr, 1978. Heedkillers
and fEgicide applied: 26 tlay. Ccrnbine harvested: 18 Sept.

ald Treatment Crops:
hcerne: PK applied: 9 Dec, 1977. Ort three ti.mes: 27 Jme, 1978, 17

Aug, 1 Nov.
clover-grass leys: PK applied: 9 Dec, 1977. M applled: 17 Mar, 1978.

Ort three tires: 1 June, 26 July, 1 Nov.
Ryegrass: PK applied: 12 D.'c, 1977. NK applied three tlmes: '17 l{ar,

1978, 8 Jwre, 28 July. ort three ttuEs: 1 June, 26 JuIy, 1 llcv.
Potatoes: Plougfred: 2 Dec, 19n. NPK applied: 25 Apr, 1978. Spike

rotary cultivated, seed sorrn: 9 Hay. Weedkillers applied: 15 May.
G'ubbed and rotary ridged: 19 June. Mancozeb applled: 5 Ju1y.
l'lancozeb and pirimicarb applied twlce: 17 Ju1y, 4 Aug. rFennite Ar
appl ied twice: 17 Aug, 8 Sept. tlaulm pulverized: 22 sept, Lifted:
18 oct.

Barley: notary harrorred, seed som: 2 Apr, 1978. l{eedkilters and
frnglclde applled: 26 May. Cqrbine harvested: 10 Sept.

keparatory Crop:
llheat: noughed: 11 clcL, 1977. Polrer harro!€d: 18 oct. Seed sol,r:

20 Oct. I'lethabenzthlazuron applied: 25 Oct,. t'l applj.ed r 5 May, 1978.

'Banlene Plus' applied: '10 May. Combine harvested: 5 Sept.
Fallowr Ploughed | 1Dec, 1977. Rotary cultivated lhree times: 17 May,

1978, 13 June, 7 Aug. Sprlng-tine cultivated: 26 June. Chisel
ploughed: 16 Aug. Disced: 1 Nov.
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? 8/R/ RN/'t arld 7 I /R/ RN/ 2

NoIEs: (1) In Ju!.y 1978 all sp!-ing barley on the l&ew Sequence p:tots was sarpled
for take-all (Gasunnncmyces graninis) and phialopttora.

(2) In April and July all ltleat plots on the musetm blocks Here sanpLed for
take-al1, Phialophora and eyespot (Pser:docercosporella herpotrr.choides) ,(3) In September 1978 soil sanples were taken frcm lfieat after LIrERNE,
CLOCRA and AMB!-E A roiations for 6ssays of take-a1l and phialophora.

WSE[},! E.OCKS

DRY MATTER: TONNES/HECTARE

r*rrr TAEES 0r MEAl,lS rir

HICHFIELD FOSTERS

CLOVE R-GR ASS LEY

ToTAL 0F 3 CUTS

MEAI Drtr

ALL MASS LEY

TCTTAL CF 3 CUTS

MEAN D.If

L(rERIIE

TOTAL CF 3 CUTS

I'IEAN DiI'

OLD GRASS

TSIAL G 3 CUTS

3MH EXPTL YEAR
H-oCKS 1 & 4
B[.@K 2

MEAI'I DI'

8.02

21 .8

12 00

26.4

12.05

21.2

HIGHFI ELD

EI?

2'1.3

11.82

26.6

13.68

20.2

I

10.60
11.09

?2.7

c

6. 16
6.48

23.6
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7 8/R/RN/ 1 AND 78/R/RN/2

RE9EEDED MASS

TOTAL CF' 3 CUTS

HIGIFIE-D FOSTERS

BLOC(SCTBLOCKSCN
3OTH EXPTL
YEAn 1&4 6.12 10.97 1&3 5.98 10_62
3OTH EXPTL

YEAR 2&3 8.09 11.73 2&4 8.03 10.91
(SEEDED 1949
RESEEDED 1973)

MEAN lrr' 23.',t 25.1 22.7 24.8

NE{ SEQUENCE BLMKS

DRY MAITER: TONNES,/HECTARE

rrltl TAEES Or MEAI{S fifir
BARLET

HIGIIFIELD FOSTERS

5.04 5.80

MEAN lr,rtr 77.6 81.0
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I.{JSE[X B.CI(S

TS/R/RN/1 HIGIIFIE.D

T{IEAT

GR AII TCIi{IES/HECIARE

trlrr TAEES CF lEAilS rrrrr

RCIIATIO}I LrcERIE CLGRA
FN.INESTO

NoNE 4.80 6.30
FYM 5.38 6.43

MEAN 5.09 6.37

ll 78 O 5O
FIl1RES?O

rrot{E 4.8 5.84FI,t 4.24 6. 13

MEAI{ 4.Zt 5.99

N78 o 5o
RCIATIotI
Lrcm E 3.7 5.59CLGRA 5.03 6.72

GRASS 5.06 6.12
ARAE! E 3,60 5.5,1

uElrr 4.zl 5.99

N78 0
F'WNESTO ROTATIOi{

llot{E LrcERilE 3.65cLmA 5.06
GRASS 5.01

ARAH_E 3.45
FW LLCERTE 3.09cl-ocnA 5.00

GRASS 5. 10
ARABI,E 3,75

GRAIN I{EA}I D.l' 82.3

GNASS ARABLE

6. 09 5. 51
6.23 5.44

6.16 5.48

100 150

6.22 6.35
6.35 6.76

6.29 6.56

100 150

5.30 6.09
6.75 6.97
6.7't 6.7A
6.39 6.41

6.29 6.56

50 100

5.09 5.y
6.79 6.59
6.31 6.36
5.16 6.57
6.09 5.?3
6.65 6.91
5.93 7.06
5.86 6.21

HEAN

5.68
5.87

MEAII

5.68
5.87

5.77

HEAT,I

5. 09
6.37
6.16
5. 48

).tl

150

5.07
6.76
6. 69
6. 87
7. 10

7 .17
6.84
EOq
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78/R/RN/1 HIGIIFIELD

}ITIEAT

STRAI{ TONIIES/HECTAIE

rfifi TAELES Cr MEANS fifir

ROTAIION LrcERNE
FYMRESTO

NCNE q.51
FYH U.T9

l{EA}t 4.65

780
R0{nEs70

ilorrE 3.55Fnr 3.6
I{EAN 3.40

lr 78 0
NOIATIOI
LWERIIE 3.12
CL6RA 3.94
GRASS 3.83

AMB!-E 2.71

r,{EAr{ 3.40

l{ 78
FIUNESTO ROTATIOTI

NO E LUCERM
CLO@A

GRASS
ARAEE

FI LrcERllE
CLOGNA

CRASS
ARA.E.E

STRAW HEAfl rHt 83.8

CLMRA

5. 18
4 -95

5.07

50

4.94
4.79

4.87

50

4'9a
E22
4.61
4.61

4. 87

0

3.U
4.01
3.76
2.63
2.41
3.88
3.91
2.80

r{Etlt

4.74
4.76

4.75

MEAN

4.7 4
4.76

4.75

HEAI{

q.65
5.07
4. 85
4.43

4.75

150

4. 14
5. 06
5.51
5.63
6. 00
5.66
5.89
5.06

4.81 4.45
4.89 4.42

4.85 4.43

100 150

5.!t 5.08
5.36 5.65

5.36 5.37

100 150

5.49 5.o7
5.64 5.36
5.26 5.70
5.06 5.34

5.36 5.37

50 100

q.za 5.30
5.56 6.09
5.00 4.94
4.43 5.09
5.06 5.67
5.09 5.19
4.23 5.54
4.79 5.03

SI,IB PLO{ AREA HARVESTED 0.00655
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78IR/RII/2 FOSTERS

I*IEAT

GRAIil TONIIES/HECIARE

r rl TAEES CF HElll{S rrrrr

ROIATION LI'CENM CLGRA
FYMRESTO

[oNE 5.85 6.21
FYt{ 6.33 6.42

MEAN 6.09 6.31

r{ 78 0 50
FIHRESTO

t{orE 4.16 5.68FYH 4.62 5.54

r.rEA 4.39 5.61

r'r 78 0 50
RSIATIOI
L&ERilE 4.91 6.03cL6nA 4-95 6. 11cnAss 3.85 5,09AMELE 3.85 5.23

MEAI 4.39 5.61

l{ 78 0
FYHRESTO ROTAIICTI

l{or{E LucERtrE q.68
CLoGRA 4.29
GRASS 3.71

ARABLE 3.96
FYI, LEEN E 5.15

CLOGRA 5.61
GRASS 3.99

AMBI,E 3.75

cRAm MEAN tllt 80.9

5.48 5.64
5.33 5.51

5.40 5.57

100 150

6.73 6.60
6.67 6.75

6.70 6.67

100 150

6.82 6.59
7.'t9 7.016.21 6.46
6.56 6.63

6.70 6,67

50 100

5.71 6.56
6.50 ?. 18
5.q2 6.19
5. 10 6.98
6.34 7.08
5.71 7.194.75 6,24
5.36 6.15

UEAN

5.79
5.89

5.84

MEAII

<70
5.89

5. 84

MEAN

6.09
6.31
5.40
5.57

5.8q

150

6.44
6.87
6.59
6. 50
6.74
7 .',15
6.33
6.77
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78IR/RN/2 FOSTERS

iIHEAT

STRAII TONIIES/HEC:TARE

rrlr. TAEES 0F lGAl'lS firrr

ROIATIOIT LrcERM
FftNESTO

[oitE 4.69
Fru 4.84

MEAN 4.76

78 0
FYMRESTO

NCI'IE 2.70
FYM 3.13

HEAX 2.92

N78 0
ROTATION
LWERm 3.60CL6RA 3.00

GRTSS 2.85
ARAET.E 2.22

MEAN 2.92

N78
FI NESTO ROTATION

NOM LrcERNE
CLOGNA

GRASS
ARABI.E

FYU LIJCERI{E
CLOG-RA

GRASS
ARAB!.E

sTRAr UEAI{ nrt 86.7

St,B PI,OI AREA HARI'ESTED

4.Zt 3.89q.04 q.00

4.15 3.95

1@ 150

4.91 5.49
4.97 5,44

4.94 5.47

100 150

5.34 5.80
4.89 5.23
4.78 5.53
4.74 5.31

4.94 5.47

50 100

4. 11 4.95
4.75 4.32
3.61 5.14
3. CI7 5.22
4.53 5.73
3.81 5.46
3.31 4.43
3.97 4.26

CLMA

4. 13
4.57

4. 35

50

3.88
3.91

3.89

50

4.32
4.28
3. q6

3.52

3.89

0

3.58
2.25
2.70
2.26
3.62
3.74
3. 00
2.18

GRASS HEAN

4.24
4' 3o

4. 30

MEAT

4.24
4. 36

4. 30

MEAN

q'76
4.35
4. 15

3.95

4,30

150

6.12
5.2',1
5.6?
5.01
5.47
5.25
5.44
5.60

0.00655
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