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LEY/ARABLE

Object: To compare the effects on soil fertility of rotations with or
without leys - lJoburn Stackyard 0.

Sponsor: A.E. Johnston.

The 50th year, leys, w. beans, w. wheat, s. bar'ley.

For prevlous years see 'Details' 1967 E 1973 and 74-86/ll/Rtl/3.

Design: 5 series of 8 p'lots, split for treatments other than rotations.

Lhole plot dirEnsions:8.53 x 40.7.

Treatments: All phases of four five-course rotations were original'ly
present:

ROTATIOTI

LEY Clover/grass 'ley: L, L, L, P, H

CLo All 'legume ley: SA, SA, SA, P, I until 1971 then CL' CL,
cL, P, lr

A Arable with roots: P, R, c, P, I until 1971 then P, B, B,
P, v

A H Arable with hay: P, R, H' P' il untll 1971 then P, B, H,
P, {

P=potatoes,R=w.rye,C=carrots, lt =u. wheat, B = s. barley,
H = hay, L = clover/grass ley, SA = sainfoin ley, cL ' red clover ley

Rotations themselves followed different cycles:

0n four plots in each block the rotations were repeated

On four plots in each b'lock arable rotations altemated
each five years nith ley rotations

From 1976 al'l the rotations were changed on all phases
except for the first and second test crops in 1976:

Ltl 3 (Previous LEY) Lt{, Ltl, LN, x, I
LC 3 (Previous CLo) LC, LC, LC, ll, B

AF (Previous A) F, F, BE, lr, B

AB (Previous A H) B, B, 8E, tl' B

L l to L 3 = three year grass ley with tl, lst year to 3rd year,
LC = clover/grass Iey no N, BE = beans (s. oats unti'l 19m), F = fallow
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LLtI
LLC

LL I to LLil8

Tr"atmnts to

Ihole plots

1. ROTATIOI{

Lli I
Ll{ 3
LC8
LC3
AF
A8

1/2 plots

2. FYnES66

t{0IE
FYI,I

l/8 plots

3. t{

0
70

140
210

Treatments to

Lhole plots

1. ROTATIOTI

Lil8
Lt{ 3
LC8
LC3
AF
A8

Plots hitherto in alternating rotations were changed to
test eight-year leysi

Ll{, Lt{, LN, LN, Lt{, 1il, L , Lt{, }1, B
LC, LC, LC, LC, LC, LC, LC, LC, t{, B

= eight year grass ley with , first year to eighth year,
similarly for LLC

The new scheme started by so*ing these new leys .in spring
1976 on four phases and in sp.ing 1977 on the fifth phase
(2nd test crop in 1976).

Yie'lds are taken only frofl the leys and the test crops.

first test crop y. rheat, all combinations of:

Rotations:

Farmyari manure residues, 'last applied 1966:

llone
38 tonnes on each occasion

l{ltrogen fertilizer (kg N) as 'l{itro-Chalk':

second test crop s. barley, all conbinations of:

Rotations:
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l/2 plots

2. FY|.|RES65 Farmyard manure residues, last applied 1965:

i/8 p'lots

3.

l{one
38 tonnes on each occasion

l{itrogen fertilizer (kg I) as 'l{itro-Chalk':

TreatnEnts to I eys:

FYll RES Farmyard manure residues:

l{01{E l{one
FYil 38 tonnes on each occasion, last app'lied 1964 to lst

and 6th year'leys, 1953 to 2nd and 7th year'leys,
1962 to 3rd and 8th year leys, 1966 to 4th year leys,
1965 to sth year 'l eys

Corrective K dressings (k9 K20) as muriate of potash, app'lied to first
test crop r. rheat and long-tem |eys in the rheat block:

Continuous rotations {o FYI FYll
ha'lf plots ha'lf plots

Lfl 339 276
LC 126 75
AF 540 552
AB 452 527

Ex-alternati ng rotations

Ltt I p'loughed for y. wheat 163 2L3
Ltl 8 not plouqhed 301 351
LC I ploughed for w. wheat 100 213
LC I not ploughed 0 100

Standard appl ications : -
Grass ley and cloyer/grass ley, lst year; ilanures: (0:18:36) at

410 kg. N at 77 kg to grass ley and 50 kg to clover/grass as

'Nitram'. (25:0:16) at 300 kg to grass ley, K20 at 48 k9 as
muriate of potash to clover/grass Iey. lleedkillers: Glyphosate at
1.4 k9 in 200'l . Paraquat at 0.40 kg ion in 200 1.

Grass ley, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th years: Manures:
I'lagnesian limestone at 5.0 t to sth year only. (0:18:36) at
410 kg. (25:0:16) at 300 kg in spring and after each cut except
the I ast.

CIover/grass ley, znd, 3rd, 4th, sth, 6th, 7th and 8th years:
itanures: llagnesian 'limestone at 5.0 t to 5th year only. (0:18:36)
at 410 kg. Km at 48 k9 as muriate of potash in spring and after
each cut except the'last.

I{ONE

F YIl

0
60

r20
180
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5. barley, lst and 2nd treatment crops: llanures: (20:I0:10) at
400 kg. Ieedkillers: Glyphosate at 1.4 kg in 200 I. Clopyra'lid at
0.05 kg, bronoxynil at 0.24 kg yrith mecoprop at 2.5 kg in 200 I
applied with the tridemorph. Fungicides: Tridemorph at 0.52 k9.
Triadimenol at 0.062 k9 with tridenorph at 0.37 kg in 200 l.

ll. beans,3rd treat Ent crop: l{anures: (0:20:20) at 200 kg.
lleedkillers: Glyphosate at 1.4 kg in 200 l. Trietazine at 0.72 kg
l,,ith simazine at 0.10 kg in 240 l.

Fal'lol{, lst treatment year only: I{eedkiller: G'lyphosate at 1.4 kg in
200 l.

I. wheat, 1st test crop: llanures: (0:24:24) at 260 kg. lJeedki'l'lers:
Glyphosate at 1.5 k9 in 200 l. Clopyralid at 0.07 kg, bromoxyni I
at 0.34 kg with mecoprop at 2.5 k9'in 240 l. Fungicides:
Fenpropimorph at 0.75 kg with ch'lorothaloni'l at 0.75 kg in 200 l.
Propiconazole at 0.12 kg Hith carbendazin and maneb (as 'Septal'
at 2.5 k9) in 200 l. Insectic'ide: Carbofuran at 7.5 kg.

S. barley, 2nd test crop: ilanures: llagnesian I imestone at 5.0 t,
(0:20:20) at 310 kg. lleedkillers: Glyphosate at 1.4 kg in 200 I.
Clopyralid at 0.05 k9, bromoxyni I at 0.24 kg with mecoprop at
2.5 k9 in 200 I applied with the tridemorph. Fungicides:
TriderErph at 0.52 k9. Triadimeno'l at 0.062 kg with tridemorph at
0.38 kg in 200 l. Insectic'ide: Carbofuran at 7.5 kg.

Seed: Grass ley: Climax timothy at 17 kg and meado fescue at 17 kg,
mixture soYn at 34 kg.

Clover/grass ley: Cl'imax timothy at 16 kg, meadow fescue at 14 kg
and Huia white clover at 4.0 kg, mixture sown at 34 k9.

S. barley: Klaxon, som at 160 kg.
lJ. beans: Bourion, sonn at 250 kg.
Il. uheat: l{ercia, sonn at 190 k9.

Culti vations, etc.:- Treatment crops:
Grass ley and clover/grass ley, lst year: Glyphosate applied: 19 sept,

1986. Ploughed: 4 Dec. spling-tine cultivated: 6 ilay, 1987 and
12 lhy. tl and P( applied: 29 l,lay. Paraquat applied, spike harrofled
nith crumbler attached, seed sown and rolled: I June. l{K apptied
to grass ley, K applied to c'lover/grass ley: 17 Aug. Cut: 12 Aug
and 15 Dec.

Grass ley and clover/grass ley, Znd, 3rn, 4th, sth, 6th, 7th and 8th
years: llagnesian I imestone applied to 5th year only: 28 t{ov, 1986.
Corrective K applied to 4th year only: 25 Jan, 1987. pK applied:
10 l,lar. NK applied to grass ley and K applied to clover/grass
ley: 2 Apr, 26,rune and 17 Aug. Cut: 16 June, 12 Aug and 15 Dec.

S. barley, lst and 2nd treatmnt crops: Glyphosate applied: 19 Sept,
1986. Ploughed: lst treatment crop: 4 Dec, znd treatment crop:
1 Dec. Spike harrowed with crumbler attached, NPK applied, seed
som: 17 llar, 1987. Clopyra'lid, broflDxynil, mecoprop and
trid€morph applied: 29 lihy. Triadinenol and tridenorph applied:
4 July. Combine harvested: 21 Aug.

ll. beans, 3rd treatrEnt crop: Glyphosate applied: 19 Sept, 1986.
PK applied, seed sown, ploughed, harrowed: 12 Nov. Trietazine
and simazine applied: 13 ilov. Combine harvested: 26 Sept, 1987.

Fallow, lst and 2nd treatnent years: Glyphosate applied to lst year
only: 19 Sept, 1986. Ploughed; lst year: 4 oec, 2nd year: 1 Dec.
spring-tine cultivated: 6 and 12 lihy, 1987. Cultivated |,ith
thi stl ebar: 29 June.

42

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-1-37 pp 6

87 tulRNt3

Test crops:
I. wheat, lst test crop: Glyphosate applied: 19 Sept, 1986.

P'loughed: 30 Sept. Rol led, PX applied: l oct. Carbofuran
applied, rotary cultivated with crumbler attached, seed sornr
harroxed: 2 oct. Corrective K applied: 26 Jan, 1987. t{ applied,
clopyralid, broroxyni l and mecoprop applied: 14 Apr.
Fenpropimorph and chlorothalonil applied: 15 June. Propiconazole,
carbendazim and maneb applied: 29 ,June. Combine harvested: 7 sept.

S. barley, 2nd test crop: Glyphosate applied: 19 Sept, 1986.
ilagnesian limestone applied: 28 tlov. Ploughed: 1Dec. Spike
harrowed with crumbler attached, PK applied, carbofuran applied,
harrowed, seed sown: 17 llar, 1987. applied: 8 Apr. Clopyralld,
bronoxynil, mecoprop and tridemorph applied: 29 May, Triadimnol
and tridemorph applied: 4 July. Combine harvested: 21 Aug.

LEYS

lsr CUTTIT{G oCCASr0[ (16/6/87) DRy T.|ATTER Tofll{ES/HECTARE

rar** Tables of means *****

FYIiI RES

LEY
LCl
LCz
LC3
LNl
LN2
LN3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC6
LLCT
LLCS
LLI{ 1

LLII2
LLI{3
LLTI4
LLt{5
LLN6
LLN 7

LLNS

l.lea n

t{ONE

6.69
5.3 7

6.07
4.67
5.86
5. 71
5.4 3
4.2t
5. 13

7 .93
7.30
7 .27
6.02
6.90
6.81
7.30

6.08

FYI{

6.34
5.22

6. s6
5.54

4.99
4.65
6.05
6.50
5.01
5.33
5.25

1 .72
6.87
6.5 3
6.89
I .60
6.78
6.32

6.12

ilea n

6.07
5. 14

6.63
5.45

5.53
4.66
5.95
6.10
5.22
4 .71
5.19

7 .82
7.08
6.90
6.46
7 .25
6.80
6.81

6.10

5.80
5.06

1ST CUT IEA DAX 22.O

43

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-1-37 pp 7

8t tvlRNl3

LEYS

2I,lD CUTTING OCCASIOII (1218/87) DRY I{ATTER TOI{IIES/HECTARE

r*n* Tables of means r**r*

F YI1 RES

LEY
LCl
LCz
tc3
Lt{1
LN2
Ln3

LLCl
LLC2
LLC3
tLc4
Ltc5
LLC6
LLCT
LLCS
LLI{ 1

LLtI2
LLtI3
LLt{4
LLN5
LLN6
LLNT
LLI{8

NONE

2.96
t.23
2.62
2.98
2.82
?.36
1.75
2.03
2.65
2.95
1.97
1,01
r.08
2.Lt
2,20
2.61
2.83
2.46
2.84
4.00
3.30
?.87

F YI'I

1.34
,1i
2.59
3.06
3.41
1.86
2.43
2.62
2.91
2.02
0.94
1.01
2.07
2.18
2.53
2.84
2.3t
2.85
3.88
3.47
3.62

2.54

Itlea n

3.10
1.28
2.66
2.78
2.94
2,88
I .80
a. tJ
2.63
2.93
1,99
0.98
1.04
2.09
2,t9
2.57
2.83
2.38
2,84
3. 94
3.38
J.1)

2.49llean 2.44

2t{0 cuT t{EA DilI 18.7
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LEYS

3R0 CUTTIi{G oCCAStor{ (15/r2l87) DRY T,TATTER r0r{NES/HECTARE

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

NOI{E

1.1?
1.45

1.62
2.39

2.22
2.27
1.48
1.02
1.07
0.54
1.97

2.60
2.67
0,84
I .45
1.79
3.51
3.49

l.lean 1.86

3RD CUT itEAt{ DIX 29.9

FYI,I RES

LEY
LC1
LC2
LC3
Ltl l
LN2
Lt{3

LLCi
tLc2
LLC3
LLC4
LLC5
LLC6
tLcT
tLcS
LLN 1

LLIt2
LLtI3
LLX4
LLN5
LLI{6
LLt{7
LLI{8

FYIiI

1.56
I.03

2.33
2.31

1.16
1.77
1.18
0.71
1,73
0.77
0.77

2.63
2.34
1. 15
1.86
r.83
4.01
4.48

1.87

lilea n

1.34
L.24

1.97
2.35

1.69
2.02
1.33
0.89
I .40
0.65
1.37

2.62
2.51
1.00
1.66
1.81
3.76
3.99

1.87

45

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-1-37 pp 9

87 lrlqrl3
LEYS

TOTAL OF 3 CUTTII{G OCCASIOI{S ORY I4ATTER TOI{I{ES/I{ECTARE

**rrr Tables of means **t**

FYIiI REs
LEY
LC1
LC2
LC3
LI{ I
L 2
L 3

LLCI
LLC2
LLC3
LLC4
LLC5
Ltc6
LtcT
LLCS
LLIIl
LLN2
LLI{3
LLtI4
LL}I5
LLI{6
LLI{7
LLtIS

ilea n

[0t{E

4.08
8.48
7.68
4.59

11.90
7.73
3.97

10.36
8.80
9.83
8.7 4
6.97
7 .26
7 .24
4.81

13.21
10.96
11.18
10.65
14.41
13.60
10.16

8.94

FYt.I

4.80
8.71
7 .92
4.92

11.93
8.94
3.03
9.19
8.4s
9.73

10.2 5
6.12
7.11

4.81
L2.59
10.86
10.70
11.58
i5.48
14.73
9.94

9.08

l.lea n

4.44
8.59
7.80
4.7 6

11.91
8.34
3.50
9. 78
8.63

9.49
6.84
7.18
7 .28
4.81

12.90
10.91
10.94
11.11
14.94
14.17
10.05

9.01

ToTAL 0F 3 CUTTIIIG oCCASIoI{s l.lEAt{ Dl,tt 22.9

PLOT AREA MRVESTED O.OO2O4
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I{II{TER TIHEAT IST IEST CROP

GRA I'I TOI{IIES/HECTARE

***** Tables Of means *r***

FYI,|RES66 I{01{E FYtl llean
ROTATI OI{

LN 8 6.79 6.41 6.60
Lri 3 6.40 6.43 6.42
LC 8 7.16 7.43 7.30
LC 3 7.13 6.92 7.O2

AF 5.18 5.62 5.40
AB 5.84 6.74 6.29

l{ean 6.42 6.59 6.50

l{ 0 70 140 2L0 l.lean
ROTATIfi

LI 8 4.80 6.74 7.86 7.00 6.60
Lt{ 3 4.41 6.55 7.59 7.13 6.42
LC 8 5.26 7.48 8.31 8.13 7.30
LC 3 5.51 7.?4 7.74 7.61 7.O2

AF 3.02 5.s6 6.60 6.43 5.40
AB 4.39 6.18 6.75 7.U 6.?9

llean 4.56 6.62 7 .4'l 7.36 6.50

l{ 0 70 l/m 2N }lean
FYI.IRES66

r{oNE 4.56 6.30 1.29 1 .s2 6.42
FYt{ 4.57 6.95 7.66 7.19 6.59

llean 4.56 6.62 7.47 7.36 6.50

l{ 0 70 140 210
ROTATIO]I FVI.IRES66

Lil 8 (r{E 4.93 6.76 1.75 1.72
FYI 4.66 5.71 1.97 6.28

Ll{ 3 ttoilE 4.52 6.32 7.43 7.33
FYl.r 4.29 6.79 t.l4 6.92

LC 8 t{or{E 4.94 6.84 8.59 8.?1
FYlr 5.58 8.12 8.04 7.98

LC 3 l{SrE 5.55 7.06 8.01 7.91
FYl.l 5.41 7 .41 7 .47 7.32

AF t{o E 2.82 5,15 6.20 6.57
FYr.r 3.22 5.98 7.01 6.28

A8 of{E 4.58 5.67 5.77 1.32
FYn 4.19 6.58 7.73 8.35

GRAIII i€AtI DW 73.1

PLOT AREA HARVESTED O.OO251
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SPRII{G BARLEY 2ND TEST CROP

GRAIII TONTIES/HECTARE

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

llea n

t{
ROTAT IOII

L 8
L 3
LC8
LC3

AF
AB

FYIIRES65
R OTA T IOII

LN8
LN3
LC8
LC3

AF
AB

ll€an

FYNES65
NOTIE

FYI,I

ilea n

ROTATIOII
LN8

Lt{ 3

LC8

LC3

AF

A8

t{0tiE

6.24
5.7s
6.23
5.78
4.73
5.01

5.63

0

4.81
4.06
5.22
4,83
2. 10
2.49

70,

0

N

FYI,IRES65
0t{E
FY}I

NOI{E

FYII
r,t0t{E

FYII
NONE

FYIiI

oflE
FYI{

r{0 E

FY}I

0

4.63
4.99
4.28
3.84
5. 11
5.34
4.93
4.73
2.26
1.95
2.t3
2.84

llean

6.t7

6.18
5.82
4.84
4.98

5.60

120

7.03
6.56
6.4r
6.31
6.12
6.06

6.42

120

6.48
6.35

6.42

60

6.42
7 .12
6. l0
5.73
6.69
6.54
6.78
6.40
4.33
5.22
5.42
5.20

180

6.0i
5.80
6.48
5.57
6,34
6.05

6.05

180

6.18
5.92

6.05

t?o

7 .56
6.49
6.64
6.47
6.68
6.15
6.17
6.45
5.71
6.53
6.09
6.04

llea n

6.L7
5.58
6.18
5.82
4.84
4.98

5.60

l,lea n

5.63
5.57

s.60

180

6.36
5.78
5.98
5.62
6.46
6.50
5.26
5.87
6.62
6.06
6.42
5.69

FYil

6.10
5.42
6.13
5.86
4 .94
4. 94

5.57

60

6.7 7
s.91
6.61
6.59
4.77
5.31

6.00

60

3.89 5.96
3.9s 6.03

3.92 6.00

GRAIT{ LtEAt{ Dt{l 86.1

PLOT AREA MRVESTED O.OO2 51
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