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89/nlPot/3

LEYIARABI,E

Object: To compaEe the effects on soil fertility of rorations xith or
without Ieys - Woburn Stackyard D.

Spoaaols: A.E. ilohnston, P.R. Poufton.

?he 52nd year, Ieys, ,. beans, rr. xheat, s. barLey.

Eor previous years see 'Details' 1967 & 1973 and ?4-88lw/RN/3.

Delign: 5 series of 8 plots, spli.t for treatlnenls oEhe! than rotations-

llhole plot dirDsioas: 8.53 x 40.7.

tteat&nt.: AlL phases of four five-course rotatj.ons were originafly

aofAtroN

LEY Clover/grass 1ey: L, L, L, p. $
CLO AII legume ley: SA, SA, SA, P, W until 1971 then CL, Ci,

cL, P. ll

Arable sith roots: P. R, C, P, lt untit 1971, lhen p, B, B,
P, w

A H Arable wi.th hay: P, R, l{, P, W until- 19?1 then p, B, H,
P, w

P = potatoe3, R = u. rye. C - carrots, W- r. eheat, B = s. balley,
H = hay, L - clover/grass ley, SA = sainfoin ley, CL = red cfover Iey

Rotations themselves folloHed differert cycles:

IN3
r,c3
AE
AB

On four plots in each block the lotations sere repeated

On four plots in each block alable rotations alternated
each five years r.ith ley rotations

Frorn 1976 afl lhe rolations l.ele changed on aLl phases
ercept foi the first and second test crops in 19?6:

lPrevious l,EY) LN, LlI, IJ.r, W, B
{Previous CLO) LC, IC. I,c. W, B
lPrevious A) F, E, BE, W, B
{Plevious A It) B, B, BE, w, B

lN1 to LN3 = three year grass ley eith N, Lst. year ro 3rd year,
LC = cfover/grass ley no N, BE = beans (s. oats until 1980), E = fallow
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8 9/n,/Rx/3

LIN
tLc

Plot's hithello in a.Lternating rotations r.ere changed to
test eight-year leys:

I,lt, LN. I,tI. LN, I,InI, I, L!I, II, B
Irc, trc, rc, IE, t,c, t,c, rc. ra, n, B

LLNL to ILNB = eight year grass ley rith N, fiEst year to eighth yea!,
sirtriLarly for ILC

The neH schene started by sosing these new leys in spring
1976 on four phases and in spring 1977 on tshe fifth phase
(2nd test crop in 19?6).

Yie]ds are taken only flom the leys and the test crops,

Treatments to first test crop r. r,heat, aIl combinations of;

whole plots

1. RO'lAtIOll Rotations:

IN8
Inr3
LC8
LC3
AF
AB

)./2 plots

2- EnaRBS63 Eanryard manure lesj.dues, Last applied 1963:

NONE

EYU 38 tonnes orl each occasion

1/8 plots

3- X Nitrogel fertilizer (k9 N) as ,Nitram,:

0
?0

140
210

lreatlneots to second test crop 6. barley, all coribinations of:

Whole plots

1. ROIIfIO!{ Rotations:

IN8
LN3
LC8

AB
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a9/'rtPlxt3

L/2 ploLs

2- FftaRES62 Earmyard rna[ure .esidues, last applied 1962:

NONE None
EYY 38 tonnes oo each occasion

1/8 pfots

3. N Nitrogen fertilizer: (kg N) as ,Nitram,:

0

60
720
180

Treatments to leys:

PI}l RES Earmyard manure residues:

NONE None
EYH 38 tonnes on each occasion, last appfied 1966 to 1st

and 6th year teys. 1965 to 2nd and ?th year feys,
1964 to 3!d and 8th year leys, 1953 to 4th year 1eys,
1962 to sth year feys

Corrective K dressings (kg K2O) as muriate of potash, applied to first
test clop w. rrheat and long-t.erm leys in the whear block:

Continuous rolations No FyM EyM
half plots half plots

LN
LC
AF
AB

115
0

185
33s

85
0

110
280

Ex-alternating rotations

LN I ploughed for r. eheat 0 0
LN 8 not. pl.oughed 10 0
LC I ploughed for t,. eheat 0 0
Lc I not ploughed 0 0

Standald .tr?li,c.tioas : -
Glass ley and cfover/grass Iey, 1st year: Uanures: Uagnesian

Iimestone at 5.0 t. (0:18:35) at 420 kg. N at 76 kg ro grass tey
and 50 kg to clover/grass as ,Nitram'.

Grass ley.r 2nd. 3rd, 4th. sth, 6th, 7th and 8th years: Manuresi
Uagnesian fimestone at 5.0 t to 5th and 6th years only. (25:0:16)
at 300 k9 in spring and afte. each cu! except the last-

Clower/gras3 fey, 2nd, 3rd, 4th, 5Eh, 6th. ?th and 8th years:
ltaaules: l{agnesian lifirestone at 5-0 t to 5th and 6th years
only. K2O at 54 kg as muriate of potash i.n spring and after each
cut. except the last.
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89lalFlil3

staldard applicatioas : -
S. barley, 1st and 2nd tr:eatmerrt crops: llanures: Hagnesian lifiEstone

at 5.0 i to lst treatment crop only- (20:10:10) at 400 k9-
Iieedkillers: Bromoxynif at 0.24 kg and clopyralid at 0,05 kg lrith
mecoprop at 2.1 kg in 220 l. Fungicides: Propiconazole at 0.12 kg
,ith tridemolph at' 0.52 kg in 220 l-

W. beans: 3rd treatment crop: llanules: l0:2a:241 at 1?0 kg.
Weedkiller: Simazine at 0-85 kq in 220 l. Insecticides;
Deltamethrin at 0.062 kg in 220 l. Pirimicarb at 0.14 kg i,n 220 l-

Fallor,, 1st and 2nd treat(Nent yeals: ltanure: Magnesian linestoae at
5.0 t to 1st year onfy.

W- vhea!, 1st lest crop: Manures: (0:24:24) at 260 kg. Manganese at
0.095 kg Hn as a folia. splay in 220 1- weedkiflers: Glyphosate at
1.4 kg in 220 f. Bromoxynil at 0.34 kg and cLopy.alld at 0-07 kg
rith necoplop at 2.5 kg in 220 1. Fungicides: Carbendazim at
0.15 kg ard prochloraz at 0.40 kg applied lrith the groeth
regulato! i^ 220 l- Propiconazole at 0.12 kg in 220 l.
Eenpropimorph at 0.?5 kg with carbendazim at 0.25 kg and nraneb at
1.6 kg in 220 f. Insecticide: Calbofuran at ?-5 kg. crorth
reguLato!: Chlodequat chloride at 1.6 kg.

S. barfey, 2nd test c!op: Hanures: Magnesian limestone at 5.0 t-
l0:24t241 a! 260 kq. weedkillers: Bromoxynil at 0.24 kg and
clopyralid at 0.05 kg 'j.th rlecoprop at 2.1 kq in 220 l.
Eungicides: Propiconazofe at 0.12 kg with tridemorph at 0-52 kg in
220 1. Insecticide: Carbofuran at 7.5 kg.

Seed: Glass ley: Cl.ilnax timothy at 15 kg and ,reado$ fescue at 15 k9,
rnixture sown at 30 kg.

Clover/grass ley: Climax tj.mothy at 15 kg, meador fescue at 12 kg
and Huia ehite clower at 3.4 kg, mixture sol.n at 30 kg.

S. barley: Klaxon, soon at 160 kg.
tl- beans: Bourdon, dressed thilam and thiab€ndazole, sorn at 250 kg.
W. rheat: |tercia, nlixed ,ith methiocarb pellets, soi.n at 155 kg.

C.trLtiv.tioa., e!c.:-
Treatrnent crops:

Grass ley ard clower/grass ley, 1st year: Iragnesian limestone
applied: 29 Nov, 1988. Pl.oughed: 14 Dec. PK and N applied:
a2 ay, 1989- Rotary harroi,ed $ith crunbler altached, loLled,
spike harrolred ,ith crunibl.er attached, seed so$n, !ol1ed: 15 !,tay.
Topped: 11 JuIy, Cut: 20 Nov.

Grass Ley arld clover/grass -Iey, 2nd, 3rd. 4th, 5th, 6th, 7th and 8th
years: itagnesian linestone applied, sth and 5th year only: 29 Nov,
1988. Topped: 12 Dec. Corrective K applied to 4th yea! only:
29 Dec. NK applied to grass ley, K appLied to grass/clover fey:
13 uar, 1989 and 15 June. Cut: 5 June and 20 Nov {8th year feys
were cut only on the firsl occasion).

S. barley, 1st and 2nd treatment clops: titagnesian limesrone appfied
to lst treattnent only: 29 Nov, 1988. Ploughed: 15 Dec- NPK
appfied: I Mar, 1989. Rotary harrosed eith crunible! attached,
seed sorrn: 14 Mar. Weedki.llels appfied: 19 !tay. Eungicides
applied: 5 June- Cofirbine harvested: 15 Aug-

W. beans, 3rd treatment clop: PK applied, seed broadcast: 22 Nov,
1988- Ploughed: 23 Nov. weedkiLler applied: 29 Nov,
Deltanethrin applied: 17 May, 1989, piriiricarb applied: 22 June.
Conibine harwestedt 22 A|.rq.
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89lalloxl3

Orltj-vatioar. etc.:-
Eallol., lst and 2nd lleatment years: Magnesiar linestone appli.ed, lst

year onl.y: 29 Nov, 1988. Ploughed: 15 Dec. Sprj.ng-tine
cuIlj.vated: 15 Uay, 1989 and 28 June. Shallow cultivated ,ith
thistle bart 11 aluly and 2 Aug.

Test cropg:
ll. irheat, 1st test crop: clyphosate applied: 19 Oct, 19gg-

Ploughed: 28 Oct. pK applied, caibofuran apptied. spring-tine
cufti.vated rith clunbler altached. seed sorn: 31 Oc!. Corrective
K applied: 29 Dec. N appl.ied: 18 Apr. 1989- Bromoxynit,
c.IopyEal.id and mecoprop applj.ed: 28 Apr. Carbeadazim, prochloraz
and grosth reguLator applj-ed: 17 May. Manganese applied: 22 May.
Propiconazole applied: 5 arune. Eenpropinorph, carbendazim and
maneb applied: 3 Ju1y. Combine harvested: ? Aug.

S. barley.2nd test crop: Magnesian limestone appliedi 29 Nov, 1988.
Ploughed: 15 Dec. PK applied: 8 Mar, 1989. Carbofuran apptied,
rotary har:rorred v,ith crumbler attached, seed sorin: 14 Mar. N
applied: 20 Har. IreedkiLLers applied: 1,9 Uay. Eungicj.des
appfied: 5 June. Combine harvested: 16 Aug.

I.ETS

1Sr CmTIXG OCCASION (5/6/89) DRr UATTBR IUSIES/EECTARE

r*trr tables of means rrr*r

I'tx RES
Ltr
LC1
LC2
LC3
IliI1
LN2
I,}I3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC5
Lt-c.1
!r,c8
LINl
I,Inl2
I.LN3
],LN4
LI,}r5
l,IN6
LINT
1LN8

Mean

NONE

3.34
4.18

6.88
3. 84

4.91
6. 05

6.24
5.54
3.93
4.39

6.94
4 .82
5. 10
3.5r
6.35
4.57
5.6 7

5. 04

EYM

3. 96
4.46

5. 84
4.41

5. 11
4.65
3.89
s.80
6 .2'1
4 .94
4.30

5. 87
4.83
s .26
3. 49
s.69
5. 99
6. 68

5.08

lrean

3.65
4-32

5. 36
4.13

5. 01
5.35
4.05
6 .02
5.96
4 -44
4.35

6. 41
4.83
5. 18
3.55
6 -02
5 .28
6.t1

5. 06

1ST CUT MEAN Dr{Z 26.6
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I9llrlRN/3

I,EYS

2rfD clxlrrNc occrsroN l2o/Ll/89t DRy lq,TrER ToNNES/IECTARE

***r* Tables of means **a**

Enl RES
I,E!
LC1
LC2
LC3
LN1
LN2
LN3

LLCl
LLC2
1rc3
LLc4
trc5
r,rc6
LtcT
LICS
LLNI
L],N2
LI,N3
LLN4
LLN5
I.I-N6
1,tN?
ItNE

ltean

NONE

0. 88
0-32
0.00
0. 45
1. 10
0.00
1. 19
0.38
0. 76
0.93
0.90
0. 88
0. 46
0. 00
0.73
r.08
0.85
0.96
0.87
2 -02
t -20
0 .00

0. 73

EYM

o.62
0.30
0. 00
0.39
0. 82
0. 00
0.91
0 .46
0 -28
1 .30
0.53
1 .05
0.54
0-00
0 -76
0. 99
a -20

1.09
1-64
t -24
0.00

0 -'t4

lrean

0-75
0.31
0. 0o
0 .42
0. 96
0. 00
1.05
0-42
o-52
1.11
0.t6
0.97
0.50
0.00
0 .75
1- 03
1.03
1-45
0. 98
1.83
1.22
0. 00

0. ?3

2ND CUT MEAN DM* 23.?
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89lwlslr/3

I,EYS

TOTAI OI'2 CMTING OCCISIONS DRY UAITER TONNES/EECTARS

***** ?ab1es of mean< r****

t"tt{ REs
I.EI
rc1
LC2
I_C3

IN1
LN2
LN3

ttcl
Li,c2
tLc3
1,LC4

tLc5
1,LC6
tI,c?
LICS
LI,Nl
LIN2
I,LN3
1-LN4

I,I,N5
LLNS
L],NT
LI-NS

Mean

NONE

0.88
3-65
4.18
0.45
'7 -98
3.84
1.19
5. 30
6. 81
5. 14
'7 .14
6.52
4.38
4.39
0. 73
I .02
5. 68
6-06
4.48
8.36
5-11
5.6?

4.85

EYM

0 .62
4 .27
4.46
0.39
6.66
4.41
0. 91
5.57
4 -94
5. 19
6 .42
1 -33
5.48
4.30
0.76
6. 86
6. 03
1 .21
4.58
7.33
1 _23
6. 58

4-89

Mean

0. ?5
3 .9't

0 .42
'7 -32
4-13
1.05
5. 43
5. 87
5. 16
6.r8
5.93
4 _93
4. 35

1 -44
5. 85
6.64
4-53
7. 85
6. s0
6.t7

4.87

TOTAI, OE 2 CUTTING OCCASIONS I.IEAN DI.t* 24.4

PI,OT AREA IIARVESTED O. OO2O4
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89/r/Rlr/3

r.xEEtT 1ST rBSa CROP

@AIN TOTETES /EECTTRE

i*i** ratrles of neans *****

EtxRES56 NONE FYM llean
RoftlIolr

1,N 8 4.73 5.18 4.95
LN 3 5.?1 5.35 5.53
r,C I 5.60 5.92 5.15
rc 3 5.87 5.95 5-92

AE 5.00 4.35 4.68
AB 3.21 4.01 3.61

l,tean 5.02 5.13 5.07

lf 0 70 140 210 llean
ROTAIIOI

!l.r 8 3 .'l'l 5. 58 5. 56 4 . 91 4 -95
rN 3 4.04 5.94 6.10 6.04 5.53
LC I 4.91 6.69 6.39 s.05 5.'76
LC 3 5.4s 6.28 6-12 s.81 5.92

AE 2.80 4-92 5-1? 5.92 4.68
AB 1.16 3.94 4.58 4.14 3.51

Mean 3.69 5-55 5.65 5.40 5'07

tI O '10 140 2\0 Mean

t-ruREs65
NoNE 3.65 5 -32 5.90 5.2L 5.O2

FYll 3.?3 5.80 5.40 5.s8 5.13

Mean 3.69 5.55 5-55 5-40 5'07

N o 70 140 210
RO!f,ATrOr{ Frt RES66

r,N I NONE 3.46 5.45 5.55 4.36
FYM 4.08 5.?0 5.48 5 45

rN 3 NONE 4-23 5.31 7.04 6-23
EYll 3. 86 6.51 5. 16 5. 84

rc 8 NONE 4.41 6.15 6-'12 5.07
EYll 5. 35 'l -24 6. 06 5. 04

LC 3 NONE 5.83 6.22 5.80 5.64
EYM 5.0? 6.34 6.44 5 98

AF NONE 2-99 5-59 5-63 5.80
EY!.t 2.61 4.26 4.'tl 5.84

A! NONE 0 . 91 3 .20 4. 58 4 -L4
FYM |.42 4.68 4.58 5-34

GRAIN MEAN DMt 89.3

PLOI AREA HARVESTED O. OO251
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e9lq/*.t/3

S.BARLEI 2ND TEST CROP

GRAIN TONNES /EECTARE

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

EY}TRES62 NONE EYM MEAN

ROAATION
LN 8 3-)-7 3.52 3.34
!N 3 3.53 3. 19 3.35
r,c 8 3.48 3.10 3-29
rc 3 3.13 3.24 3.19

AF 3. 18 3 .27 3 -24
AB 2 -6a 2.58 2 -59

r{ean 3.18 3.14 3.16

N 0 60 120 180 Mean
ROIATIOII

!N I 2.69 3.42 3.64 3.62 3.34
LN 3 2.42 3.47 3.84 3.',77 3.36
LC I 2.7A 3.50 3.48 3.48 3.29
LC 3 2.49 3.15 3.57 3.54 3.19

AE 1.58 3.1L 3.64 3.87 3.20
AB 1.37 3.a4 3.20 2.66 2.59

Mean 2 .21 3. 39 3. 56 3. 4 9 3. 16

N 0 50 720 180 Mean
nluREs62

NOIIE 2.14 3 .49 3. 59 3. 51 3. 18
EYM 2.28 3.29 3_54 3.4'l 3.14

Mean 2.21 3,39 3.55 3.49 3.15

N 0 50 120 180
ROTATION rrURES62

LN I NONE 2.35 3-40 3.2a 3.63
EYll 3_04 3.45 4.00 3.60

LN 3 NONE 2.56 3.48 4. 04 4 - 01
EYM 2.28 3.33 3.63 3-53

rc I NoNE 2.80 3.80 3.60 3.70
FYM 2.60 3.20 3.36 3.25

r,c 3 NoNE 2.53 3.08 3.58 3.34
EYM 2.45 3.21 3-56 3.?3

AE NONE 7.44 3.69 3.70 3.90
FYt4 1 .12 3. ?3 3 . 57 3. 83

AB NONE 1.15 3.48 3-32 2-4'l
EYM 1.59 2.80 3-08 2.94

GFAIN MEAN DM* 85.6

PIOT AREA HARVESTED O. OO251
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