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I.EYIAA,TBIE

obJect: To compare the effects on soil fertility of rotations uith or
without leys - Woburn, Stackyard D-

Spolaor: P. R. Poulton.

The 54th year, Ieys, u- beans, u. rrheat, s. barley.

Fo! previous years see 'Details' 1967 e 19?3 and 74-90/w/RN/3.

D.rIg!: 5 series of I ptots, sptit for treatments other than rotations.

tlholc plot dlonsior.: 8.53 x 40.?.

Ir..trat.: AlL phases of four five-course rotations trere original]y

ROTIIION

LEY clover/qrass ley: L, L, L, P, w

CIO AIl legume Iey: sA, sA, sA, P, W until 1971 then cL, cL,
ct. P, w

Alable with roots: P, R, C, P, l{ until. 19?1 lhen P, B, B,
P, t{

A E Arable rith hay: P, R, lI, P, w untll 19?1 thea P, B, It,
P, W

P=polatoes,REr.rye,C-callotss, l{ = r. r,heat, B = s. ba.ley,
H = hay, L : cLover/grass ley, sA = sainfoin leyr cL - red cl.over ley

Rotations thenselves follored dj.ffereot cycles :

LN3
LC3
AE
AB

on fou! plots in each block the rotations nere tepeated

on four plots in each bLock arable rotations alteraated
each fj.ve years vith 1ey rotations

From 1976 aIl. the rotatlons rere changed on all phases
excepts for the first and second test crops in 19?6:

{Previous LEY) LN, LN, IN, W, B
(Prevtous cLO) Lc, Lc, I,c, w, B
(Previous I') E, E, BE, w, B
(Previous A Il) B, B, BE, l{, B

,,Nl to Lll3 = three year grass ]ey with N, 1st year !o 3rd year,
LC = clover/grass ley no N, BE = beans (s. oats until 1980), E = faltoir
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PIots hitherto in alternating rotations uere changed to
test elght-yea! leys:

ILN I,N, I,N, I,N, LN, I,N, LN, LN, IJ.I, I{, B

LI,C LE, I,c, 1.C, IE, I.c, I.E ' I,c, rc, Ii, B

LLN1 to LLN8 = eight year grass ley uith N, first year to eighth vear,
simj.Iarly fo! LLc

the rev schene started by souing these nei. leys in sPring
19?6 on four phases and in sPring 1977 on the flfth Phase
(2nd test crop in 1976).

YieI& are taken only from lhe 1€ys and the test croPs.

Treatrnents to first test crop r., irheat, aIl combinations of:

ahole plots

1. nOlIfIoN Rotati.ons:

LNA
LN3

rc3
AF
AB

l/2 plors

2. rtXRES65 Fartnyard nanure residues, last apPlied 1965:

EYl,l 38 tonnes on each occasion

1/8 plots

3. I Nitrogen fertitizer (kg N) as 'Nitro-chalk':

0

?o
110
2LO

TreatEents to second test crop s. barley, all cornbinatj'ons of:

l{hole plots

1. lOlIlIONt Rotationa:

LN8
rd3
rc8
L3
AF
AS
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1/2 plots

2. FTTGES6{

NONE

rYM

1/8 plots

3. f,

0

60
120
180

Tleatnents to leys:

FIX TES

NONE

FYM

Farnyard manure residues, last applied 1964:

None
38 tonnes on each occasi.on

Nitrogen fertilizer (kg N) as ,Nitro-Chalk,:

Farmyard nanule resldues:

None
38 tonnes on each occasion, last applied 1963 to 1st

and 6th yea! leys, 1952 to 2nd and ?th year leys,
1966 to 3rd and 8th year leys, 1965 to ilth yea! leys,
1964 to 5th year Ieys

Colrective K dressings (kg K2O) as muriate of potash, applied to first
test crop l,l. rrheat and ]ong-term leys in the lrheat block, appl.ied:
13 Ma!, 1991:

Continuous rotations

I,N
tc
AF
AB

Ex-alternating rotations

No FYM
half plots

0
0

295
180

o
100

0

0

FYM

half plots

0

0
180
180

0
35

0

0

LN I ploughed for w.
tN I not ploughed
LC I pl.oughed for w.
LC I not ploughed

staad.ld .t pllcrtion.: -
Grass 1ey and clover/grass 1ey, 1st year: Manure3: {0:16:36) at

4?0 kq. N at ?5 kg to grass ley as ,Nit!am,, N ar 5{ kg to
clover/grass ley as ,Nitro-chalk,. (25:0:16) at 3OO kg to grass
ley in sprinq and after the first cut. K2O at 54 k9 to
clover/grass ley in spring and after the first cut.

Grass Ley, 2nd, 3rd,4th, 5th, 5th, ?th and 8rh years: uanures:
Magrlesian linestone at 5.0 t to sth yea! on1y. (0:16:36) at
470 kg, (25:0:16) at 300 kg in spring and after the first cur.

clover/glass ley, 2nd, 3rd, 4rh, 5rh, 6th, ?rh and 8rh years:
Manures: Magnesian lllnestone at 5.0 t to 5th yea! onty.
(0:16:36) at 4?0 kg, K2O at 54 k9 in spring and after rhe fj.rst
cut -
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st.!d.rd 4rt Ilc.tloa.: -
s. barley, 1st and 2nd treatnrent crops: uanules: (20:10:10) at 400 kg.

weedkiller: l.letsulfuron-methyl at 6.0 g atlrlied r,ith the fungicide
in 200 L. Eungicjde: Ilideooq>h at 0-25 kg-

w. beaos, 3rd treatnent crop: llanures: lo.24t24l at 170 k9.
reedkillers: sinazlne at 0.14 kg and tlletazine at 0.97 kg in
220 1. Fungj.cide: chlolothalonil at 1-5 kg applied sith the
in3ecticj.de i,n 300 I. Insecticide: Plriricarb at 0.14 kg-

Ealloy, 1st and 2ttd treatnent years: No app).icatlons.
ll. uheat, 1st test crop: Manures: (0:24:24) at 250 kg- weedkil]ers:

cli.phosate at 0.35 kg tn 220 I. Diflufenican at 0-10 kg and
lsoproturon at 1.0 k9 applled with the deltamethrin ln 22O L.
Fungici,des: F.nproptnorph at 0-38 k9 in 210 1 and on a second
occasion Hith chlorothalonil at 0.49 k9 and flutriafol at 0.0?8 Lg
in 300 l. Insecticide: Delta&ethrin at 5.0 g- carbofuran at
?.5 kg. Desiccartr GlLpbo3ate at 1.4 kg in 20C i.

S- barLey, 2nd test cropr Manules: Magnesian linestone at 5.0 t.
l0r24r24t at 260 Lg. needklller: Metsulfulon-methyl at 6.0 g
applied Hith the fungicide j.n 200 1. Eungicide: Tridemorph at
0.26 k9, Insecttcide: carbofuran at ?.5 k9.

SL.d: Grass ley: SteIIa meadoy fescue at 15 kg, RVP Erecta tj.tnothy at
15 kg, mlxtule sol.n a! 30 kg.

clover/grass ley: stella meadoe fescue at 14 kg, RvP Erecta
timothy at 14 kg, Euia Bhile clove! at 3-0 kg, mixture so*n at
30 kg.

S. barley: Klaxon, dlessed triadinenol and fuberi&zole, so*n at
135 kg.

W. beans: Banner sor.n at 120 k9, (21 seeds per squale metre).
W. eheat: Mercia sosn at 150 kg.

Crlltieatr.onr, .tc. :-
Tleatnent crops:

Grass ley and clover/grass Ley, lst year: Ploughed: 21 Aug, 1990. N,
P and t( applied: 28 Aug- Rotary harrored sith clonbler attached,
seed soen, rolled: 29 Aug. spring nanures appLj.ed: 25 Mar, 1991-
cut: 4 .rune. Produce rerooved: 11 ,June. secood manures applled:
19 ;rune. Cut: 9 sept- Produce renoved: L7 Sept-

Grass ley and clover/grass 1ey, 2nd, 3rd, 4th, 5th, 6th, ?th and 8th
years: llagneslan llmestone applied to 5th year onfy: 19 Aug, 1990.
Spring nanures applied: 22 Mar, 1991- Cut: 4 ilune. Produce
renoved: 11 ;rune. Second manures applied: 19 ilune. Cut: 9 SePt-
Ploduce relnoved: 17 sept.

s. balley, 1st and 2nd treatnent crops: Ploughed: 21 Aug, 1990 and
20 l.lar, 1991. N, P and K applj.ed, lotary hauored, seed sorh:
22 Uar, t{eedkille! and fungl.cide applied: 24 May. Conbj-ne
harvested: 14 Aug.

tl. beans, 3rd tr€alhent crop: P and K applied: 28 Sept, 1990-
Disced, seed broadcast, ploughed: 23 oct- Iieedkiller applied:
21 Nov. Fungicide and lnsecticj.de applied: 10 .ruly, 1991.
combine harvested: 3 sept.

Falloy, lst and 2nd treatment years: Ploughed lst yea! only: 21 Aug,
1990- Disced 2nd year only: 23 oct. Pl.ouqhed: 20 lrar, 1991.
Rotary cultivated: 5 Ju1y.
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C_ultr.?atloa3, .tc. :-
Test crops:

ll. Wheat, 1st test crop: clyphosate applied: 22 Aug, 1990, Subsoiled
{ith tines 1.5 n apart and 0.40 m deep: 20 Sepr. Ro1led, disced
aod plouqhed: 21 Sept. P, K and carbofuran appl.ied, rotary
halrowed flith crurntrle! attached, seed sown: 28 Sept-
Di.flufenican, i.soproturon and deltanethlin applied: I Nov.
Corrective K applied: 13 Mar, 1991. N rreatments apptied: 2 Apr.
Fenpropinorph applied: 24 Apr and rrith chlororhatonil and
flutriafol: 20 .rune. Desiccanr apptied: 12 Aug. conbine
harvested: 21 Auq-

S. barley, 2nd test c!op: Magnesian linestone applled: 19 Aug, 1990.
Ploughed: 23 .lan, 1991. p, K and carbofuran applied, rotary
harrowed, seed sorrn: 15 Mar. N treatments applied: 18 Mar.
Weedkiller and fuagicide applied: 26 lray. Cornbine harvested:
14 Aug.

I,EYS

1SI CUrl C OCC.I.STON| (a/6/9U DR! r|AlrER rONIES/EECIIRE

***i* Tables of means a****

EYX RES

LEY
LC1
LC2

LN1
LN2
LN3

l.tcl
LLC2
I,I,C3
Lt c4
LLC5
L!C6
LLCI
LLCS
ILNl
].LN2
].T,N3

L],N4
L!N5
LLN6
].IN7
I,IN8

Mean

1ST CUT MEAN DM*

NONE

2 -02
3.0?
5. 35
5.05
4.42
4-63
2.34
3.4 6

5.04
4- t2
2.94
3. 14
3.89
5.13
4 -29
5.63
4.78
4-36
4-64
5.78
5. 93
5-54

4 -39

23.5

EYM

2 -A5
3 .41
5-79
5. 03
6.40
4 -'t9
2.35
3.6,{
4.17
4.10
1.?8
3 .88
4.5?
4-62
4 .02
6.27
4.84
4-76
4.51

5. 39
6 -t7

4.53

l.lean

2-43
3 -24
5.57
5.04
5. 61
4 -77
2.34
3.55
4.81
4.47
2.36
3. 51
4.23
4 .88

5.92
4.81
4.56
4. 58
5.78
5. 56
5.85

4.46
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I.EYS

2rlD @!!nrc occlsr(x (9/9/91, DRr l.ltttR rdxls/Blclln3

***r* Tables of means a*itr

rDt Rls
Ltr
LC1
LC2
rc3
LN1
I,N2
I,}I3

LICl
rs.c2
LI,c3
Lr,c4
LI,C5
LIc6
,,LC?
r,l,c8
LtNl
LLN2
LLN3
LLN4
tLfl5
LLII6
LLN?
I,LN8

Mean

NONE

3-05
3-63
3-24
3.33
4.50
5.18
3.50
3-?5
3.21
4.49
2 .92
0.52
3 -1't
5 -02
4 .21
3.2't
4 -43
5.80
3 -2'l
3.31
3-41
4.90

3-16

EYM

2 .91
3. S9
4.36
3.88
4.74
5.30
2 -56
3 .92
3 -23
4 -26
L-27
0 .62
2.71
4.53
3.49
3.73
4.13
5 -'13
3-89
3.59
3.65
5 -44

3,69

Mean

2 -98
3 -'t6
3.80
3-61
4.32

3,03
3.83
3.22
4.38
2 -09
0.57
3 -24
4.17
3.88
3.50
4 -25
5.76
3. 58
3-{5
3-56
5.17

3 -13

2ND C01 }{EAN DUt 32.8
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rlts
loErlr or 2 cmIIfG occtsloxs DRI tcrtBR toxEs/sEcIrRE

i**** Tables of means r****

Fru RES
IEI
LC1
LC2
LC3
LN1
LN2
LN3

Lrcl
LLC2
r,tc3
ILC4
l,Lc5
rLcS
ILC?
I,LC8
ILNl
ILN2
ILN3
l,tN4
LI,N5
LLN5
LLN?
L!N8

Mean

TOTAI OF 2 CUTS MEAN D},!I 28.1

PIOT AREA HARVESTED O. OO2OO

NONE

5.0?
6.'t0
8. 59
8. 38
9.32
9.80
5.84
't.20
8.25
9 -21
5.86
3. 66
1-66

10.15
8.56
8. 89
9 .21

10. 15
1 -91
9.09
9.39

10. 44

8. Ls

s. ?6 5.41
'l -29 ?-00

10 - 14 9.3'l
8.91 8. 64

10.54 9.93
10.09 9.9s

4 -91 5.3?
7.55 7.38
7 .94 8.09
8 - 36 8.78
3.05 4 -46
4 .50 4.08
't.28 1.41
9,15 9.65
7.51 8.03
9.94 9.42
8-97 9.09

10.49 10.32
s .40 8.16
9-3? 9 -23
9-05 9-22

t1 . 61 11- 03

FYM Mean

s -22 8. 19
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r.rElt 1sl lE!]r cntr

GRlIIf I{IfXBs/EPCrlnt

rlrri rables of means *iarr

}IONE

8.62
9.27
8.63
9. 01
'l .17
8.00

8.50

0

5-94
6-75
6.08
6-47
3.4 6
4 .48

5.53

0

s .42
5. 64

5. 53

I
trxREsS5

NONE

EYU

NONE

FYI{
NONE

FYU
NONE

EYU
NONE

E\.!t
NOIIE

FYU

GRAIN MEAN DM* 8?.3

PLOT AREA EARVESTED O. OO183

9.9s 9 - 69
9.32 9-81

10.39 10,21
9.53 10.51
9.42 1.0 -01
9.83 10.20

10 .30 10 .26
to -62 10.70
9.44 10.31-

10.06 LO.82
10 .01 9.8 9

9,88 10 . s8

tlnEs65
ROtrlIolf

LN8
LN3
r,c8
r,c3

AE
IB

Mean

f
RO! trcat

LN8
LN3
LC8
tc3

AF
AB

Mean

T
rnaElr55

NONE

FYM

lrean

FYU

8.46
8.?1
8.68
9.38
I .42
8-61

8.?1

70

8-83
8-85
8.81
9 -3't
8.00
8.55

4.11

?0

8.60
8.87

a -14

0

5.81
6.07
7.61
5.88
6.33
5.83
5.r2
5.82
2.63
4.30
4.02
1.93

M6an

8.54
8.99
8.56
9.20
?. 95
8.30

8.61

140

9.64
9.95
9.63

10.45
9.'t5
9.91

9.90

110

9.92
9.87

9.90

?0

9-03
8.63
8.87
8.83
8.75
8.88
9.35
9.38
?.51
8-48
8-07
9.05

2to

9.75
10-41
10 .10
10 .,t8
10 .57
10 .23

t0.26

2to

10.06
10 .45

to -26

l{ean

8.54
8.99
8.65
9.20
?.95
8-30

8.51

llean

8-50
8.?1

8.61

2to140
ROttrrroN

LN8

IN3

rc8

ra3

AT

AB
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S . BIRI.EI 2IID rlST CROP

carllr ro nEs/EtcrlRt

*r*** Tables of means i*r**

rYlRES6a NONE fYM }tean
totrtrd

LN I 5.51 6.60 6.56
r,N 3 6-10 6.68 6.54
Lc I 6.86 6.99 6.92
LC 3 6-11 6.94 6-8{

Af 5.53 5.13 5-18
AB 5.8? 5.75 5.81

Mean 6.32 6. {0 6. 35

I 0 60 f20 180 l{ean
Ratlttrd

r,N I 5.46 6.8? ?.05 5.84 6.55
LN 3 4.68 6.59 '1.41- 7.38 6.54
r,c g 5.?8 t.12 7.61 ?.r8 6.92
I,c 3 s-25 6.99 7.63 1.4'l 5.84

AF 1.75 5 .92 6. 9{ 7.31 5.48
AB 2 .13 5. 94 7 .22 ?.33 5.81

Mean 4 .2A 5 - 59 ?. 31 'l .25 6. 36

f 0 60 120 180 lrean
fvraEg6a

NONE 4. 16 6 ,55 't .22 1 -34 6.32
FYU 4.{0 5.53 '1.40 7.15 6.40

Mean 4 .25 5. 59 1 .31 7 .25 6.36

r 0 60 120 180
roE lrotf rnGtg5a

LN 8 NONE 5.08 6.84 ?.00 t.12
FYU 5 .85 6.90 ? .10 6.55

LN 3 NONE 4.54 6.51 7.15 1 .42
Pru 4.83 6.51 1.6A ?.34

LC g NONE 5. 63 7 .22 ?. 60 6.98
EYM 5.93 7.O2 7-62 7.39

LC 3 NONE 5.02 6.72 7.?0 7.51
FYU 5.50 1.26 7-5'-7 I.43

Ar NONE 1.89 5.90 6-13 ?.60
EYM L.62 5-93 ?.15 7-03

Aa NOUE 2.A0 6.09 1-14 'l .44
rYM 2.66 5.79 7.31 'l .22

GRAIN MEAN DMt 86.5

PLOT AREA RARVESTED O. OO183

4t
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