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05/w/RN/3

I,EY/ARABLE

Object: To compare the effects on soil fert.ility of rotations wiEh or
without leys - Woburn, SLackYard D.

gponsora: P.R. Poulton and A.'J. Macdonald.

The 68th year, leys, w. beans, w. wheat, w. rY€, forage maize.

For previous years see 'Details' L967 & l-973 and 74-04/W/RN/3.

Deelgm: 5 series of g plots, split for treatments other than rotations

t*role plot dtrnensLons: 8 .53 x 40 .7 .

Treatu€ntg: A11 phases of four five-course rotaEions were originally
present:

RC'!!ATIOII

LEY
CtO

c,
W

H,
w

Clover/grass ley:
A11 legnrme ley:

Arable with roots:

L,L,L,P,W
SA, SA, SA, P, W until L97L then CL,

P,W
P, W untiL L97L then P, B,

CLCL
P, R,
B, P,
P, R,
H, P,

A

AH Arable with hay: P, Ilrl until 197L then P, B

P = potatoes, R = w. fY€r C = carrots, W = w. wheaU, B = s. barley,
H = hay, IJ = Clover/grass Iey, SA = sainfoin ley, CL = red clover ley

Rotations themselves followed different cycles:

On four plots in each block ttre rotations were repeated

On four plots in each block arable rotations alternated
each five years with leY rotations

From L976 all the rotations were changed on all phases
except for the first and second test crops in l-976:

(Previous LEY) LN1, LN2, LN3, W

(Previous CLO) LCL, LCz, 1,C3, w
(Previous A) F, F, BE, W, R
(Previous A H) B, B, BE, W, R

From 1-998 rotations AF and AB are replaced by AI"1 and ABe

respectively. Phased in at the beginning of each
treatment crop sequence.

3

3

I,N
LC
AF
AB

R
R

wrR
wrR

A},I R.,

R,
BE, M,

M, BE,ABe
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05/w/RN/3

ROTATION (continued)

LN1 to LN3 = three year grass 1ey with N, 1st year Eo 3rd year,
LC = clover/grass ley, no N, BE = beans (s. oats until 1980), F = fallow,
M = forage maize

Plots hitherto in alternating rot,ations were changed to
test eighE-year leys and two test crops:

LLN
LLC

LLN1, LLN2, LLN3, I,LN4, LLN5, LLN6, LLN7, LLN8, W,

LLC1, LLC2, LLC3, LLCA, LLC5, LLC6, LLC'7, LLC8, W,

LLN 8

LN3
LLC 8

LC3
AM

ABe

L/2 pJ-oEsz

2. NSPLIT(FI'DI res) Farmyard manure residues, last applied 1960s:

Nsplit (noFYM)
Nsingle (FYM)

1/8 plots:

3. N Nitrogen fertilizer in spring 2005 (kg N) as 278 N:

R

R

LLN1 Lo LLN8 = eight year grass ley with nitrogen, first year to eighth
year, similarly for LLC - clover/grass ley, no nitrogen

The new scheme started by sowing these new leys in spring 1976 on four
phases and in spring L977 on the fifth phase (2nd test crop in 19761

In L992 w. rye (R) replaced s. barley (B) as Ehe second test crop

yields are taken from the leys, arable treatment crops and Ehe test crops

Treatments to first Lest crop w. wheat, all combinations of:

Who1e plots

1. ROTATION Rotations before wheat:

0

70
r_4 0

2L0

40
40
40

+30
+ L00
+ L70

)as a
) single
) dressing

)split. dressings
) late Feb,/early Mar
)and GS31 or mid-Apr

,.l

OR
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05/w/R![/3

Treatsments to second tsest crop w. f,Y€, all conbinations of:

Whole plots:

1-. ROTATION RotaEions before first test crop:

LLN 8

LN3
LI,C 8

LC3
AF
AB

L/2 plots:

2. NgPLIrril(Ff![ res) Farmyard manure residues, last applied 1950s:

Nsplit Eo wheat in 2004 (noFYM)

Nsingle to wheat in 2004 (FYM)

1/8 plots:

3. N Nitrogen fertilizer in spring 2005(kg N) as 27t N:

0

40
80

L20

Treatmentss to leys:

Ft![ RES Farmyard manure residues:

NONE

FYM

l{ollE:

Continuous rotations
before wheat

ABe

None to other plots.

No FYM
half plots

FY-!l Res
half plots

420
460

38 t on each occasion, last applied 1-960s.

Corrective K dressings (kg t!0) as muriate of potash, applied where
necessary to firsE test crop w. wheat and long-term leys in the
wheat block, applied l-3 october 2004

AI{
360
350
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0 5 /w/Rlr/ 3

Er<perLmental dLary:
Grasa ley and clovsr/graas ley, 1"t year (ROTATION LN1, LLN1, LCI-, and LLCL)

01-Oct.-04 Gllphosate 360 G 4.0 1 in 200 1.
L2-Oct-04 Ploughed 35cm wide furrows.
L3-Oct-04 Triplesuperphosphate aE 213 kg
26-OcL-04 Power harrowed. Drilled Promesse Timothy + Senu Fescue,

50:50, @ 30 kg and Promesse Timothy + Senu Fescue + Merwi
White Clover, 45:45:10 G 30 kg wiLh the Accord drill-.
Ro1 ]ed.

L6-Nov-04 27.02 N aL 93 kg, 1st year grass/clover leys; at 185 kgt, Lst
year grass 1eys.

16-Mar-05 Potassium sulphate at 1-40 kg.
17-Mar-05 Muriate of potash at 16? kg.
27-l{ay-05 Alistel at 3.0 1 in 200 I to grass leys only.
12-.1u1-05 Cut yield strips, weiqhed and sampled.
01-Aug-05 Topped to tidy.
03-Aug-05 Muriate of PoLash at 83 kg to all leys.

34.5t N at 218 kg Lo grass leYs on1Y.
20-Dec-05 2nd cuL yield strips, weighed and sampled.

crass leys 2"d to 8th year (ROTATION LN2-3 and LLN2-8)
L6-Mar-05 Potassium sulphate at. 140 kg,

34.58 N at 2L8 kg
17-Mar-05 MuriaLe of potash at 167 kg.

Triple superphosphaLe at 213 kg.
2?-May-05 Alistel at 3.0 1 in 200 I to qrass leys only.
12-'Ju1-05 Cut yield st.rips, weighed and sampled.
0l-Aug-05 Topped to tidy.
03-Aug-05 Muriate of Potash at 83 kgl

34.58 N at 21-8 kg.
10-Aug-05 Azural at.4.0 I in 200 1 t,o ley plots going into wheat.
20-Dec-05 2"d cut yield sLrips, weighed and sampled (a11 other long

ley ploLs).
2l--Dec-05 Discards mown and cuttings removed.

Clover/graEg
16-Mar-05
17 -Mar- 0 5

12 -.Tul- 0 5
01-Aug-05
03 -Aug-05
l-0 -Aug- 05
20-Dec-05

2l--Dec-05

w

leyE 2"d to 8Eh year (ROTATION LC2-3 and LLC2-8)
Potassium sulphate at 140 kg,
Muriate of potash at. 167 kg.
Triple superphosphate at 213 kg.
Cut yield strips, weighed and sampled.
Topped to tidy.
Muriate of Potash at 83 kg.
Azural at 4.0 1 in 200 1 to ley p1ot,s going into wheaL.
2'd cut yield sLrips, weighed and sampled (a11 other long

ley plots).
Discards mown and cuttings removed.

beans, 2'd and 3'd treaEment crop (ROTATION A.I4 and ABe)
13-Oct-04 Triple superphosphate aL t27 kg.
23-Nov-04 Broadcast, Clippet, recleaned at 30 seeds/m2.
24-Nov-04 Ploughed 35 cm wide furrows.
L6-Mar-05 Potassium sulphate at 1-40 kg.
25-Apr-05 Basagran SG at 1-.65 kg in 200 1.
11-May-05 tm)Bravo at l-.0 1 in 200 1.

tm)Folicur at 0.5 1 in 200 1.
tm)Hallmark with Zeon TechnologTy aE 0.75 I in 200 1

03-Sep-05 Combine harvested plots for yield. straw swathed.
04-Sep-05 Combine harvesEed discards. Straw swathed.
08-Sep-05 Straw baled and removed.
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05/w/$r/3

Forag€ malz€,
13 -Oct-04
24-Nov-04
16-Mar-05
18-Apr-05
04-May-05

14-May-05
08-,Iun-05

w

w.

22 -Sep-0 5

wheat, 1-"8 Lest crop (W)

12-Oct-04 Ploughed 35 cm wide furrows.
l-3-Oct.-04 Triple superphosphate at 1'27 kg.

MuriaLe of potash (corrective K) aL 420 kg K2O Eo plot 1,
360 kg Eo 2,460 kg to 5 and 350 kg to 6.

26-OcL-04 Power harrowed. Drilled Hereward, tr. Sibutol Secur, at 375
seeds/m2 with the Accord drill. Rolled'

16-Mar-05 Potassium sulphate at 140 kg
24-Mar-05 1"t N (278 N) applied to split N sub-plots.
14-Apr-05 27t N to single application plots
07-May-05 2nd N (27t N) applied to spliL N sub-plots.
15-May-05 tm)Starane 2 at 0.5 1 in 200 l.

tm)Amistar oPti at 1.5 L in 200 1.
tm)Opus at 0.75 I in 200 1.

09-,Iun-05 OPus at 0.5 I in 200 1.
03-sep-05 combine harvested plots for yield. straw swathed.
04-Sep-05 Combine harvested discards. Straw swathed'
08-Sep-05 Straw baled and removed.

2nd and 3'd EreaLmenL crop (ROTATION ABe and AM)

triple superphosphate at L27 kg.
Ploughed 35 cm wide furrows.
Potassium sulphate at 140 kg.
Flexitined.
Power harrowed. Orilled, Hudson, tr. Thiram + Methiocarb +

fludioxonil + metalaxyl M, at 10.2 seeds,/m2 with the
NodeE drill.

34.5t N at 290 ks.
tm)Gesaprim at 3.0 1 in 220 L.
tm)Phase 2 aL 3.0 I in 220 L.
Cut sampled and weight.ed.

aL 300

rye, 2"d test crop and 1"t treatment crop (ROTATXON ABe and AM)

L6-sep-04 chalk at 5.0 E, (not to ROTATION ABe and AM plots).
01-Oct-04 Gllphosate 350 e 4.0 I in 200 1'
t2-Oct-04 Ploughed 35 cm wide furrows.
13-Oct-04 Triple superphosphate ax L27 kg.
27-OcE-04 Power harrowed. Drilled, ProtecLor, tr.. Beret Gold,

seeds/m2 wiEh Ehe Accord drill. Rolled'
15-Mar-05 Potassium sulphate at 140 kg
L8-Apr-05 278 N to 2"d test crop 9n1y.
l-4 Miy-05 34.58 N at. 232 kg to L"t Lreatment crops.
09-,Jun-05 OPus aE 0.5 1 in 200 1.
03-sep-05 combine harvested plots for yield. straw swathed.
04-Sep-05 Combine harvested discards. Straw swathed'
88-Sep-05 Straw baled and removed.
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05/w/nN/3

IJEYg

1ST CrrT (L2l7lg5l DRv ![f,T!!ER IIOIUWS/EECTARE

***** Tables of means *****

Ft.!t_RES
LEY
LC1
r,c2
LC3
LN1
LN2
LN3

LLCl
TJTTC2

IrIrC3
LLC4
LLC5
LLC6
IrIrCT
LLCS
LLNl
LLN2
IJIJN3
IrIrN4
LLN5
IrIrN6
L,IrN7
I,LN8

NONE FYA{ Mean

4. 65 4 .45 4.55

5.2L
5.01
3 .63
6.94
5.L2
4.93
3.63
4.40
4.34
3.67
3 .40
5.52
3 .53
2.37
6 .34
5. s8
5.07
4.86
5. L6
4.47
5.2L
3 .83

4. 80
3.97
3 .87
s.81
5 .11_
4.93
4.2L
4.15
4.04
2.50
2.73
4.79
3 .78
3 .08
5.25
5 .40
5.08
5.11
5. 60
4.L4
5.58
4.10

5. 01
4 .49
3.75
6.37
s.L2
4.93
3.92
4.28
4.L9
3 .08
3.07
5.1s
3.5s
2.72
5.79
5 .49
s. 08
4 .98
5.38
4.31
s.40
3.97

Mean

1ST CUT MEAN DMt 40.6

I
i

.J

i

-.i

I
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05/w/RN/3

IJEYS

2ND CUT (2OIL2IO5) DRY IIAITER IONIIE8/EECTTRE

***** Tables of means *****

FNI_REg
IJEY
LCl-
LC2
I,N1.
LN2

LLCl
IJLC2
LLC3
LLC4
LLC5
LLC6
LI,CT
LLNl,
LLN2
LLN3
LLN4
LLN5
IrlrNS
IrirNT

NONE

0.00
0 .53
L.28
L.28
0. 00
0.89
0 .1_8
0.05
0.15
0.39
L.32
0 .41_
r..60
r".63
0 .80
0.74
0.88
L.76

0.77

26.3

FYM Mean

0. 00
0.77
L.28
L.23
0.00
0.77
0 .1-4
0. L7
0.13
0.56
L.00
0 .44
L.73
1_.36
0.78
0.88
0.90
1,.7L

0.77

.00

.0L

.28

.1_8

.00

.65

.10

.30

.1_1"

0
1_

1
L
0
0
0
0
0
0
0
0
1
L
0
l_

0
1

.74

.69

.47

.86

.08

.76

.02

.92

.55

Mean

2ND CUT MEAN DMI

0.77

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-1-262 pp 9

O5/IUR!I/3

LEYg

TO.rAI. OF 2 CUTS DRY IIATTER ITIONNE8/IIECTARE

***** Tables of means *****

rI!!_REg
LEY
i,C1
LC2
LC3
LN1
LN2
LN3

LLC].
l.Jr02
LLC3
LLC4
LLC5
LLC6
I"JrCT
IJLCS
LLNL
IrIrN2
Irf,N3
IrIrN4
I,LN5
LLN6
LLNT
IrIrNS

5.2L
5.54
3.63
8.22
6.40
4.93
3.63
5.29
4. 53
3.72
3.55
5. 9L
4. 85
2.37
6.75
7 .L8
6.70
s. 55
s. 90
s.35
6.97
3.83

NONE

s.28

Fm{

.80

.98

.87

.09

.30

.93

.2L

.81

.L4

.79

.84

.53

.47

.08

.72

.26

. r.6

.87

.51

5.08

3s.0

Mean

4
4
3
7
6
4
4
4
4
2
2
5
4
3
5
'1

6
5
6
5
7
4

.01

.26

.75

.65

.35

5
5
3
7
6
4
3
5
4
3
3

5
4
2
6
7
6
5
5
5
7
3

93
92
05
33

.07

.24

.10

.25

.20

.72

.66

.72

.23

.22

.43

.77

.26

.2L

.1_0

.97

5. l_8Mean

TOTAI, OF 2 CUTS MEATiT DMT

PLOT AREA HARVESTED O.OO2OO

'r
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05/w/RN/3

IRIBIE TREA'IIIIEIIT CROPS

RI-E

GRAIN (85% DRY DTATTER) TONNES/HECTARE

***** Tables of means *****

rIIIRES NONE FYM

ROTATION
AM 2.47 2.72

ABe 2.65 2.66

Mean 2.56 2.69

GRAIN MEAIV DMt 86.8

PI,OT AREA HARVESTED O. OO41-3

W. BENIS

SRAIN (85% DRY MATTER} TONNES/BECTIRE

***** TabIeS Of meanS *****

FTTfiES NONE FYM

ROTATION
Ar{ 2.37 3.11-

ABe L.02 1.90

Mean 1-.70 2 .5L

GRAIN MEADT DMt 88.3

PLOT AREA HARVESTED O.OO413

Mean

2 .60
2.65

2.63

MAIZE

mrOIrE CROP (100% DRY MATTER) IIONNES/IGCTARE

***** TableS Of meanS *****

FyIIRES NONE FYM MEAN

ROITTION
AM L7 .L4 L5.31- L6.23

ABe L7.85 L4.33 L6.09

Mean 17 .50 L4.82 L6 . 16

GRAIN MEAI{ DMI 39.3

PLOT AREA HARVESTED O.OO1O8

Mean

2.74
L.46

2.L0
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05/w/RN/3

W. WHEAT

CRAIN TONNES/EECTIRE

***** Tables of means *****

NSPLITFhI NspliE(noFYM) Nsingle(FYM)
ROTATION

LLN 8
LN3

LLC 8
LC3

AM
ABe

Mean 3.97 T9

N
ROTATION

LLN 8
LN3

LLC 8
LC3

AM
ABe

0 70 140

Mean 2.23 3 .99 4 .68

70 140

L.80
4.7L
4.84
4.84
3 . s9
4.07

2.59
4 .83
4 .89
4.68
3.6s
3.8s

3
4
4
4
3

3

4

39
9s
95

Mean

4.08

2L0 Mean

.52

.7L

.64

1_. 54
3.L4
3.38
2.65
0.91
L.7 6

2.33
4.88
4. s6
4.7L
3.80
3 .68

2.79
5.39
5.59
5.25
4 .57
4.48

2
4
4
4
3
3

3.72
5.91
6.04
6.10
5.32
s.49

.59

.83

.89

N
NSPLITFnI

Nsplit (noFYM)
Nsingle (FYM)

Mean

ROTATXON
LLN 8

LN3

LLC 8

LC3

AM

ABe

0

2.23 3 .99

2.27
2.L9

3.99
3.99

4.57
4.78

4 .68

s .43

2L0

5 .43

4.08

Mean

3 .97
4.L9

4.08

68
65
8s

. 61-

.84
92
74
98

5.05
5. 81

N
NSPLIfFl'l,l

Nsplit (noFYM)
Nsingle (FYM)

Nsplit. (noFYM)
Nsingle (FYM)

Nsplit (noFYM)
Nsingle (FYM)

Nsplit (noFYM)
Nsingle (FYM)

Nsplit (noFYM)
Nsingle (FYM)

Nsplit (noFYM)
Nsingle (FYM)

0 70 L40

l_.s9
3.99
5 .46
5.31_
5.42
5 .75
5.4L
5 .10
4.70
4.43
4.87
4.09

2t0

L.07
2.00
2.90
3.39
3.9r.
2.8s
3 .01
2.30
0.94
0.88
1_.80
L.73

.78

.42

.7L

.77

.65

.66

.94

.2L

. 1-5

.49

.32

.59

.50

.15

.04

.05

.58

.39

.59

L
2
4
4
4
4
4
4
3

3

4
3

2
4
5
6
5
6

6
6
5
5
5
5

GRAIN MEAI{ DMt 85.5

PLOT AREA HARVESTED O. 00].69
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05/w/RN/3

W. RYE

GRAI!g TONNES/EECTTRE

***** Tables of means *****

NSPLITffM
ROTATION

LLN 8
LN3

LLC 8
LC3

NONE

3.84
4 .6L
3.75
4.24
3.LL
3.L4

3 .99
4.44
3 .61-
4.08
3 .1_5
3.t2

FYM Mean

3 .78 3 .68 3.73

8040

58 3.50 4 -22

0 40 80

4.13
4.26
3.47
3 .93
3.L8
3 .1_0

ROTATION

AI{
ABe

Mean

N

Al4
ABe

Mean

N
NgPLITHrM

NONE
FYM

ROTATION
LLN 8

LN3

LLC 8

LC3

AM

ABe

0

2.46
2.70

N
NSPLITIY![

NONE
FYM

NONE
Fm{

NONE
FYM

NONE
FYM

NONE
FYM

NONE
FYA{

L20

4 .07
5.02
4.89
4 .66
4.81
4.27

Mean

LI,N
LN

LLC
LC

I
3
I
3

3.38
3.77
2.37
3.24
1_.3s
l_.35

4.39
4.L2
3.35
3 .80
2.52
2.8L

4 .10
4.84
3 .83
4.63
3.91-
4.04

3.99
4.44
3.5L
4.08
3 .15
3.L2

2 4.62 3.73

]-20 Mean

3 .54
3 .45

4 -32
4 -L3

4.8L
4.43

3 .78
3.68

Mean 2.58 3.s0 4.22 4.52 3.73

80

3.87
4 .33
5.49
4.L9
3.80
3.85
4 .98
4.27
3 .78
4.04
3.98
4.1_0

0 40

.84

.65

.05

.70

.89

.59

.44

.73

.89

L20

4.49
3.64
4.90
5.L4
5.05
4.73
5.L2
4.2L
4.7L
4.90
4 .58
3 .95

.L8

.59

.4!

2.8L
3.95
3 .65

4
4
4
3
3
3
3
3
2
2
2
2

3 .87
2.49
2.25
3 .1_6
3 .33
1.35
1.34
L.27
7 -46

GRAIN MEAN DMI 86.8

PLOT AREA HARVESTED O.OO].92
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