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81/R/RN/1 and 8t/R/RN/z

LEY ARABLE

object: To study the effects of three-year 'leys on the fertility of the
soil as measured by a sequence of three arable test crops. From 1.968,
continuous r. hiheat ms gr(xn on some blocks after the three test crops
to study the build-up and decline of take-al'l ( Gaeunannonlrces graminis)
after the di fferent cropping sequences. From 1977 new crop sequences
yrere introduced on these blocks - Highfield and Fosters.

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

The 33rd year, o]d grass, Ieys, s. oats, potatoes, s, beans, s. barley, w.
yieat.

For prAllous j/ears see 'Details' 1967 t 1973 and 74-80/R/Ril/1&2.

The experiment ls duplicated on:-

HIGHFIELo A site wi th much organic matter inltially (ploughed out fron
pennanent grass) (8I/R/RtUl )

FoSTERS A slte yith little organlc matter initially lgL/R/RNlzl

R0TATIoi{ Treatrcnts: The experiment origlnally tested four six-course
rotations, t{ith all phases present each year. In recent
years these rotatlons rrere:-

Treatnent crops Test crops
LWERI'IE LU, LU, LU iI, P, B
CL0GRA LC, LC, LC t, P, BGMSS Lr,r, LN, L[, l{, P, B

AMELE H, SB, 0, n, P, B

LU = 'l ucerne, LC = clover-grass ley, no nitrogen fertiliser,
Ltl = aI'l-grass ley yith much nitrogen fertiliser, H = l-year seeds
hay, SB = sugar beet, 0 = s. oats, li = r. wheat, p = potatoes,
B = s. barl ey.

Frsn 1968 the order of test crops ras changed to p, l{, B except for those
phases that had al ready started the sequence I, p, B.

From 1975 the s. barley test crop ms changed to w. rheat.

RESEEDED 0n both fields in the first three years other plots were
sown )ri th Iong-tenn reseeded grass

oLDGRASS 0n Hlghfield plots of the old turf were 'left initially un-
ploughed, for cqnparison rlth the three_year leys

In 1962 and 1963 some of the old and reseeded grass plots yere divided
for managernent identical to:-

C Clover-grass 1ey
ll Al l-grass ley
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8l/R/RN/1 and 8l/R/RN/2

From 1963 (reseeded) and 1968 (o1d grass) some grass Plots nere ploughed
and cropped vith the sam test crops as above, thereafter these plots
fol'l oi€d the AMBLE rotation. In 1973 some of these plots |€re returned
to reseeded grass.

From 1968 only tro phases on each field continued in the origina'l
six-course rotation (the museum blocks). The four other phases (the new
sequence b'locks) xJere som to w. wheat every year at the end of the
test-crop cycte. In 1977, L978, 1979 and 1980 one phase, fallowed ln
the previous year started new sequences of treatrent cropping:

Treatrcnt crops Test croPs
(previously LTEERNE) LU, LU, LU l{, lJ' l{, t{
( previously CLoGM) LC, LC, LC l{, tl, t{, l{
(previous'ly GRASS) R, R, R ll, ll, tl, l{
(previously ARABLE) 0, P, 8E t{' l{, I, v
(previously RESEEDEo) B, B, I l,l, l{, I, tl
(previously oLDGRASS) R, R, R I, ll, ll, L

R = ryegrass, EE = s. beans. other symbol s as above. A] I pl oughed at
the end of the treainent crop cycle except GMSS/oG - direct drilled to
v. hfieat. Treatnent crop cycles start after nine previous cerea'l s
followed by one fallow. In treatment years yields are taken only frofll
s. barley and w. hrheat.

Addltional treatrcnts to 3rd test crop y. dleat in the muserm blocks:-

Sub pl ots

SEQUENCE
Lrc ERNE

CLOGRA

GRASS/G
ARABLE/A
ARABLE/R
GMSS/OG

FYMRES6S

p] ots

Addl tlonal treatEnts to
bl ocks :

Sub pl ots

tl Il trogen fertiliser ln 1981 (kg N as 'tlltro-Chalk'):

[0ilE
FYI,I

sub

t{

0
50

100
150

0
50

100
150

Farnyard manure resldues, last appl led 1968:

llone
30 tonnes on each occasion

llltrogen fertlliser in 1981 (ks ll as 't{ltm-Chalk'):

1st & 2nd test crops r. rheat in the new sequence
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81/R/RiU1 and 81/R/RN/2

Standard appl icati ons:
tluseun bl ocks:

3rd TreabEnt crcps:
Lucerne: Ilanures: (0:14:28) at 8t0 kg.
All-grass ley and cl over-grass ley: I'lanures: (0:14:28) at 540 kg.
All grass-'l ey on'ly: llanures: (25:0:16) at 300 kg in spring and

after each cut except the last.
oats: tilanures: (20:10:10) at 350 kg, csnbine dril'led.

lGedklllers: ilecoprop yith bromoxynil and ioxjmil (as 'Brlttox'
at 2.5 l) in 250 'l , app'l ied rith the funglclde. Fungicide:
Tridsrcrph at 0.53 kg.

3rd Test c rop:
lJheat; (0:20:20) at 250 k9, conbine drl]led. leedkillers:

Glyphosate at 1.5'l in 900 l. Ch'l ortol uron at 5.6 1 ln 250 I.
ilecoprop rrith broror1m i'l and ioxynl'l (as 'Brittox' at 3.7'l) ln
250 t-

Reseeded grass and old grass: llanures: (0:14:28) at 540 k9.
AIl-grass ha'lf plots: (25:0:16) at 300 kg in sprlng and after
each cut except the 'last.

Neu sequence bl ocks:
2nd Treatnent crops:

Lucerne: ilanures: (0:14:28) at 72O kg.
Clover-grass ley and ryegrass: (0:14:28) at 720 kg. (25:0:16) at

300 kg ln spring, and, to ryegrass only, after each cut except
the l ast.

Potatoes: lhnures: (10:10:15+4.5 Mg) at 1960 k9. t{eedklller:
, ibtribuzln at 0.98 kg in 220 l. Fungicide: lilancozeb at 1.4 k9

in 250 I applied six times, rlth insecticide on the first flve
occasions. Insecticide: Pirimicari at 0.14 kg. Deslccant: BoV
at 170 I.

S. bar'ley: ilanures: (20:10:10) at 350 kg, conbine drllled.
. tGedkillers: ilecoprop yith bronoxJmil and loxjmi] (as ,Brittox,

at 2.5 l) in 250 I, applied rith the funglcide. Funglcide:
Trlddrprph at 0.53 kg.

3rd Treabtent crops:
Lucerne: l.{anures: (0:14:28) at 720 kg.
Clover-grass Iey and ryegrass: I'lanures: (0:14:28) at 720 kg.

(25:0:16) at 300 kg in spring, and, to ryegrass only, aiter
each cut except the Iast.

S. beans: tJeedklller: Simazine at 1.2 kg in 250 l. Fungicide:
Bendnyl at 0.55 kg in 250 1, applted yith the ptrimiiarb.
Insectlcides: Phorate at 2.2 k9, conblne drilled. plrimicarb
at 0.14 k9.

L. h,heat: lilanures: (0:20:20) at 250 kg, csnblne drilled.
'Nltro-Chalk' at 380 kg. Ieedkillers: Chlortol urcn at S.6 I in
250 I. i,tecoprop rith brcmoxJm i'l and ioxynll (as ,Brlttox, at
3.7 l) in 250 1.

1st Test crops:
l{. yhea t:
After.all sequences: Iitanures: (0:20:20) at 250 kg, conbln€drllled. Ieedkillers: ChI ortol urcn at 5.6 I in 250 I.

ilecoprop },l th brcmox.)m iI and loxynil (as ,Brittrx, at 3.2 .l) in
250 I.

After GRASS/0G: Ieedkillers: Glyphosate at 1.5 kg 1n Z2O l.
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81/R/Rl'l/1 and 81/R/RN/2

2nd Test crops:
l{. wieat: Manures: (O:20:20) at 250 k9' cmbine drilled'

[eedkillers: Glyphosate at 1.5 k9 in 900 I. ChI ortol uron at
5.6 1 in 250 I. ibcoprop Yith brcmoxynll and ioxyni'l (as
'Brittox' at 3.7 1) in 250 1'

Seed:
ilu seufl b] ocks:

oats: Peniarth, som at 190 kg.
llheat: F'landers, som at 200 k9.

New sequence b l ocks:
Potatoes: Pentl and Crom.
S. barley: Georgie, som at 160 k9.
s. beans: l,llnden, som at 260 kg'
[. wheat: Flanders, som at 200 kg.

Cul tivations, etc. : -
Museun bl ocks:

3rd Treatnent crops:
Lucerne: P( applied: 20 Nov, 1980. Cut: 4 June' 1981' l0 Aug'

6 llov.
All-grass ley and clover-grass ley: PK applied: 20 Nov' 1980. lX

alplied tb all-grass half plots only: 27 ihr, 1981' 8 June,
1b'Aug. Cut: 3-June, (Highfield only), 4 June (Fosters onlv),
5 Aug, 3 Nov.

0ats: Piiughed: 30 Dec, 1980. Sprlng-tine cultivated: l8 Feb'
1981. Seed sohn: 19 Feb. Rol'led: l0 Apr. Heedkiller applied:
12 ltay. conbine harvested: 18 Aug.

3rd Test c rops:
t{heat: Glyphosate app'lied: 4 Sept, 1980. P'loughed: 2 oct.

Spring-tine cultivated trice: 3 oct, 4 oct. Seed som:
I Oct. Chl ortoluron apPlied: 13 oct. N applied: 15 Apr'
1981. 'Brittox' applied: 22 Apr. Ccnbine harvested: 24 Aug
(Fosters only), 25 Aug (Highfield only).

Reseeded grass and old grass: PK applied: 20 !lov' 1980. NK

applled t! all grass half-plots onlyt 27 Mar' 1981, 8 June,.
lb Aug. Cut: 3-June (Highiiela only), 4 June (Fosters on'ly),
5 Aug , 10 Aug.

l{er sequence blocks:
znd Treatnent crcps:

Lucerne: PK app'lied: 20 Nov, 1980. Cut: 4 June' 1981' 5 Aug
(Fosters on]y), 7 Aug (Highfle'ld only)' 6 tlov.

Clover-grass ley and ryegrass: P( aPplied: 20 Nov' 1980. NK to
ryegrass p'lots only:. 27 Mar' 1981' I June' 10 Aug. Cut:
4 June, 5 Aug (Fosters only), 7 Aug (Highfield onlv), 6 Nov.

Potatoes: P'l oughed: 20 ilov, 1980. NPK + l'19 applied, spike rotary
cult'ivatld, planted: 24 Apr, 1981. l{eedkiller applied: 1 June.
Funglcide applied: 22 June, 1July, 13 ,luly' 27 July' 11 Aug

and 24 Aug. Haulm mechanical1y destroyed: 12 Sept. Desiccant
app'lied: 25 SePt. Lifted: 6 oct.

S. bar'l ey: P] oughed: 20 [oY, 1980. Spring-tine cultivated:
l8 Feb, 1981. Seed soYn: 19 Feb. lGedkillers applied: 12 ihy '
Combine harvested: 18 Aug.
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81/R/RN/I and 81/R/Rtl/2

3rd Treatnent crops:
Lucerne: PK applied: 20 Nov, 1981. Cut: 4 June, 1981, 5 Aug

(Fosters only), 7 Aug (Highfle'ld on'ly).
Clover-grass ley and n/egrass: PK applied: 20 Nov, 1980. NK

applied: 27 lihr, 1981. t{( applled to ryegrass only plots:
8 June. Cut: 4 June, 5 Aug ( Fosters only), 7 AUS (Highfield
only).

S. beans: Chisel p] oughed t ice: 30 oec, 1980. Spring-tine
cultivated: 18 Feb, 1981. Seed som: 19 Feb. Ueedkiller
applied: 9 Apr. Fungicide applied: 18 June. Comblne
harvested: 8 Sept.

lJ. rfieat: P]oughed: 2 oct, 1980. Spring-tine cultivated: 4 oct.
Seed sorn: 8 oct. Chlortoluron applied: 13 oct. l{ app'lied:
15 Apr, 1981. 'Erittox' applied: 22 Apr. Combine haryested:
24 Aug (Fosters only), 25 Aug (Highfleld only).

1st Test crops:
t{. uheat:

After lucerne, clover-grass Iey and ryegrass (except GRASS/oG):
Ploughed: 4 Aug, 1980, (Fosters only), 5 Aug (HighfteId
on'ly). 0isc harmyed u.ice:21 Aug, 12 Sepi. Sprlng-tine
cultivated trice: 2 oct, 4 oct. Seed som: I Oct.

After &Ass/oc: Glyphosate applied: 7 Aug, 1980. Seed direct
dri'l]ed, and disc harroyred in: 8 oct.

After w. wtleat and s. beans: Ploughed: 2 oct. Spring-tine
cultivated: 4 oct. Seed som: 8 oct.

Subsequent operations to all sequences: Chlortoluron applled:
13 0ct. l{ applied: 15 Apr, 1981. 'Brittox' applied: 22 Apr.
Combine harvested: 24 Aug (Fosters on'ly), 25 Aug (Highfield
on'lY).

2nd Test crop:
l{. hheat:

All sequences except GRASS/oG: Glyphosate app'lied: 4 Sept, 1990.
Ploughed: 2 oct (Fosters on]y), 3 oct (Highfietd only).
Spring-tine cu'ltivated: 4 oct. Seed soxn: 8 Oct.

GMSs/oc only: clyphosate applied: 4 Sept. Seed direct drilted
& harroEd in: 8 oct.

Subsequent operations to alI sequences: ChIortoluron applied:
13 9!t. . il applied: 15 Apr, 1991. ,Brittox, appt ieit: ZZ lpr.
Conbine harvested: 24 Aug (Fosters only), 25 Aug (HighfieIi!
only).
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81/R/RrUl AxD 81/R/Rl,l/z

tlUSEu,l BLoCKS

DRY I4ATTER: T0I{I|ES/HECTARE

**r* TABLES O: llEAllS ***s

CLOVER-GRASS LEY

TOTAL tr 3 CUTS

itEA[ D4r

ALL GRASS LEY

TOTAL OF 3 CUTS

MEAN DI4'

LtrERiIE

TOTAT $ 3 CUTS

HEAi,l tll,

OLD GRASS

TOTAL OF 3 CI-,IS

33RD EXPTL YEAR
BLoCKS 1 & 4
BLOCK 2

ilEAlt [l{x

RESEEDED GMSS

TOTAL OF 3 CUTS

H IGHF IELD

5.03

22.9

t2.69

24.2

11.6

20.9

HIGHFIETD

H IGTIF I ELD

c I BLocKs

5.85 11.45 1e3
7.36 L?.59 2t4

21.2 22-2

52

FOSTERS

7 .t6

22.5

r2.36

24.4

t2.2

20.4

I

10.83
11.4 5

2 0.8

FOSTERS

cl{

7.58 t2.34

6.88 11.86

20.8 22.6

5.7t
4.60

2 3.0

33RD EXPTL
YEAR
33RO EXPTL
YEAR
(sEEoED 1949
RESEEDED 1973)

r,tEAN O'rX

BLOCKS

I &4

2&3
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8r/R/RN/1

}IHEAT IST TEST CROP

GRAIN TONIIES/HECTARE

**r.r* TABLES 0r tEAltS *****

N

5 EQ UE NCE

LIJCERI'IE

CLOGRA
GRASS/G

ARAELE/A
AMELE/R
GRASS/OG

MEAN

0

6.87
4.93
4. 51
5. 91
5.06
4.52

5.30

50

7.26
5.7I
6.03
7.08
5.88
5.97

6.33

100

6.89
5.77
5.87
6.87
5.84
5.87

6.18

150

6.25
s.83
6.03
6.89
6.09
5.62

6.12

MEAN

6.8?
5.58
5,61
6.6 9
5.72
5.49

5.98
***** STAIIDARD ERRORS OF DIFFERENCES OF MEAIIS *****

TABLE s EQUE r,rc E l{ sEQUErf E

N

0.288 0.151 0.431sE0
EXCEPT ITIIEN CO4PARII{G I{EAIS YITH SA E LEVEL(S) OF:SEQUEIIE 0.370

*TrT** STRATIII SIAIIDARD ERRORS AIID COEFFICIEXTS F VARIATIOil *ri**

SE

0.288
0.370

STMTI'{

BL0C(.I{P
BLocr(.ltP.sP

GRAII r.{EA[ 'tC 83-0

SID PLOT AREA HARVESTED

DF

5
18

CY

4.8
6.2

0.00322
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81/R/RrU1

THEAT zIID TEST CROP

GRAITI TO t,I tIE S/ H ECTARE

**:H* TABLES 0: t{EAt{S **}*

N 0 50 100 150 IIEAN

S EQUE }EE
LICERNE 5.17 6.80 7.50 7.07 6.64
CLoGRA 5.73 7.00 7.14 7.35 6.81

GRASS/G 6.10 6.99 7.51 7.31 5.98
ARABLE/A 5.L2 6.93 7.49 7.4r 6.74
ARABLE/R 5.41 6.69 7.32 7.40 6.70
GRASS/oG 5.51 6.35 6.93 6.47 6.32

r{EA}r 5.51 5.80 7.31 7-17 6.70

*tr* STANOARD ERRORS T DIFFEREiICES OF i{EAIIS ****

TAELE SEQUET€E }I SEQUEitr E

N

sED 0.382 0.133 0.414
EXCEPT I{HEII CO,IPARING I'IEA}IS }IITH SAI'IE LEVEL(S) OF:

SEQUENCE 0.325

**** STRATU{ SIAilDARD ERRORS AIID COEFFICIENTS OF YARIATION **r**

STRATI',I Ir SE CVC

BLoCK.I{P 5 0.382 5.7
BLoCK.IiP.SP 18 0.325 4.9

GRAIX lrEA[ 4l 82.4

SIE PLOT AREA HARYESTED O.OO322
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81/R/Rt{/t

IIHEAT 3RD TEST CROP

GRAIII TO N t,IE S/ H EC TARE

***r.* TAELES O: t{EA}lS ***r

ROTATIOII LI'ICERIIE CLOGRA
FYMRES6S

NONE

FYI.I

MEAN

N

FY!,lRES68
NO NE

FYI.I

I'I EAN

N

ROTAT I O N

LrcER E

CLO GRA

GRASS

ARABLE

I,IEAN

FYMR E568
NO IIE

FYI.I

5.64
5.7 9

5.12

0

4.32
5.03

4.67

0

4.39
5.39
5.43
3.48

4.6?

N

ROTATION
L(fERTIE

CLOGM
GRASS

A RAELE
L UCERNE

CLOGRA

GRASS

ARABLE

6.53
6.69

6.61

50

6.52
6.48

6.50

50

5,84
7 .09
6.96
6.09

6.50

0

3.83
4.77
4.87
3.80
4.96
6.01
5.99
3. l7

GRASS

6.38
6.68

6.53

100

6.83
6.7 9

6.81

100

6.71
7.04
6.62
6.88

6.81

50

5.97
7.4t
6.88
5.80
5.71
6.76
7 .O4
6.39

AMBLE

5.89
5.77

5.83

150

5.78
6.64

6.71

150

5.94
6. 94
7. 11
6.86

6.7t

100

6.71
7 .17
6.48
6.98
6. 70
6.90
6.76
6.79

r'tEAI

6. 11
6.23

6. t7

IiIEAN

6. 11
6.23

6.17

itEAt{

5.72
6.61
6.53
5.83

6.17

150

6.07
6.76
7.30
7.00
5.81
7.11
6.91
6.72

GRAII{ MEAN fr'I% 80.2

PLOT AREA HARVESTED O. 00663
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SURIRI12

THEAT 1ST TEST CROP

GRAII'I TOiIIIES/HECTARE

***** TABLES O: li{EA}lS **r**

N050
SEQUENCE

LUCERNE 8.52 8.48
CLoGRA 7.19 7.73

GRASS/G 5.92 7.01
ARAELE/A 5.68 7.47
ARABLE/R 5.42 6,55

MEAN 6.55 7.45

100 150

8.58 8.77
8.32 8.30
7.72 8.28
7.56 8.69
7.07 7.39

7.85 8.29

I'IEAN

8.59
7.88
1 .23
7.3 5
6.61

7 .53

***** STANOARD ERRORS 0F DIFFERENCES O: I4EANS ***T*

TABLE SEQUENCE I SEQUErcE
N

sED 0.400 0.141 0.484
EXCEPT IIHEN COiIPARI}IG MEANS UITH SME LEVEL(S) OF:

sEQt ElcE 0.315

**** STRATI'I STANDARD ERRORS AI,ID COEFFICIEiITS OF VARIAT]ON *r***

sTMTI'lr,r

BLOCK.}IP
BLOCK.}IP. SP

GRArI r,tEA]l $rc 79.5

SUB PLOT AREA HARVESTEO

cv?

5.3
4.2

DF

4
15

SE

0.400
0. 315

o.00322
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8t/RIRN/2

THEAT 2t{O TEST CROP

GMIN TONI,IES/HECTARE

***** TABLES 0r [EA[S r****

il 0 50 100 150 [EA[
sEQt ErfE
L|IERNE 5.e9 7.39 7.99 8.35 7.25
ctoGRA 5.76 7.85 8.00 8.75 7.59

GRASS/G 6.22 7.8? 8.10 8.09 7.56
ARABLE/A 4.52 6.01 1.37 7 .97 6.47
AMBLE/R 5.07 6.30 7.89 7.95 6.80

!,IEAN 5.37 7.07 7 .87 8.22 7 .13

***** STAIII'{RD ERRORS G OIFFERE}TES OT UEAIIS *****

TABLE SEQUEME I SEQUErcE
iI

sED 0.172 0.106 0.268
EXCEPT IIHEI'I COI,IPARING MEANS I{ITH SAI.IE LEVEL(S) OF:

sEquEltrE 0.237

***** STMTIIq SIANOARO ERRORS IO COEFFICIEIITS O3 YARIATIOII *,"**

STRATIII DF SE Cy%

BLoCK.IP 4 0.172 2.4BLoCK.HP.SP 15 0.237 3.3

GRAI'I MEAII I'4 79.0

SIE PLOT AREA IIARVESTED O.OO322
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8r/RlRN/?
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