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SslrlRN/3

LEY/ARAELE

object: To compare the effects on soil fertlllty of rotations r/lth or
rithout leys - lloburn Stackyard D.

Sponsor: A.E. Johnston.

The 48th year, leys, s. bar'l ey, s. beans, |r. wheat.

For previous years see 'Details' 1967 & 1973 and 74-84lylqtll3.

Design: 5 series of 8 plots, spllt for treat ents other than rotatlons.

llhole plot dimnsions:8.53 x 40.7.

Treatflents: All phases of four five-course rotations were originally
present:

ROTAIIOT{

LEY Clover/grass ley: L, L, L, P, t{
Cto AII leguB ley: SA, SA, SA, P, t{ until 1971 then CL, C[,

cL, P, r{

A Arable with roots: P, R, C, P, I until 1971 t]En P, 8, I,
P, ta

A H Arable f,ith hay: P, R, H, P, I unti'l 1971 then P, B, H,
P, I

P = potatoes, R = w. rye, C . carrots, [ = w. wheat, B = s. bar'ley,
H " hay, L = clover/grass 1ey, SA = salnfoin ley, cL = red clover ley

Rotations thenselves fol lowed di f fer€nt cycles :

0n four plots in each block the rotations xere r€peated

0n four plots ln each block arable rotations alternated
each five years rith ley rotations

Frorn 1976 all the rotations yere changed on all phases
except for the first and second test crops in 1976:

Ltl 3 (Previous LEY) Ll{, Lli, Ll{, t{, B

tC 3 (Previous CLo) LC, LC, LC, tl, I
AF (Previous A) F, F, BE, X, I
AB (Previous A H) B, B, BE, {, B

Ll{. grass'ley rith t{, LC = clover/grass ley no ll, BE = s. beans
(s. oats until 1980), F = falloH
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85/U/RN/ 3

LN8
LC8

Plots hitherto in alternaling rotalions {ere changed
test eight-year I eys:

L , Lr{, Lri, LN, L , Lti, LN, Lt{, [, B

LC, LC, LC, LC, LC, LC, LC, LC, r{, B

The new scheme started by sovJing these new leys
1976 on four phdses and in spring 1977 on the
(2nd test crop in 1976).

Yie'lds are taken only from the leys and the test

first test crop rr. wheat, all combinations of:

Rotations:

'in spri ng
fi fth phase

crops.

Treatments to

tJhol e plots

1. ROTATION

Ll{ 8
Lr{ 3
LC8
LC3
AF
A8

1/2 plots

2. FYMRES64

t{0t{E
FYI.I

1/8 pl ots

3. N

0
70

140
2ro

Tr€atments to

Ihole plots

1. ROTATIOI{

Lt{ I
Lri 3
LC8
LC3
AF
AB

FarmyarC manure residues, last applied 1954:

None
38 tonnes on each occasion

Nitrogen fertilizer (kg t{) as 'Nitro-Chall<' (27.5i N):

second test crop s, barley, all combinations of:

Rotations:
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85/r.l/RN/3

1/2 pl ots

2. FYMRE563

IIONE
FYM

1/8 plots

Fannyard manure residues, last applied 1963:

l{one
38 tonnes on each occasion

Nitrogen fertilizer (kg N) as 'N'itro-Cha lk' (27 .51 N\:

Treatmnts to I eys ;

FYll RES Famyard manure residues
Nol{E llone
FYll 38 tonnes on each occasion, last applied 1962 to lst

and 6th year leys, 1966 to 2nd and 7th year 'leys, 1965 to
3rd and 8th year leys, 1964 to 4th year leys, 1963 to
5th year I eys

3. N

0
60

120
r80

LN
LC

AF
AB

LN

LN
LC
LC

Correcti ve K dressings
test crop w. wheat

Conti nuous rotations

(kg K20) as muriate of potash, app'lied to first
and long-term leys in the wheat block:

Ex-al ternati ng rotations

I ploughed for w. wheat 188
8 not pl oughed 301
8 ploughed for w. wheat 264
8 not pl oughed 716

No FYll
hal f pl ots

326
151
6s3
678

FYM
ha'l f pl ots

364
176
628
740

213
289

0
138

Standard appl ications :-
Grass Iey and clover/grass 'ley, lst year: l,tanures: (0:18:36) at

410 kg. at 50 kg as 'Nitro-Chalkr (27.5% N) to grass ley only.
Grass ley, 2nd, 3rd, 4th, 5th,6th, 7th and 8th years: I'ianures:

l,lagnesian limestone at 7.5 t to 5th year on'ly. (0:18;36) at
410 kg. (25:0:15) at 300 kg in spring and after the first cut.

Cloyer/grass ley, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th years: l'tanures:
Uagnesian limestone at 7.5 t to 5th year only. (0:18:36) at
410 kg, K20 at 48 kg as muriate of potash in spring and after the
fi rst cut.

S. barley, lst and znd treatment crops: l{anures: (20:10:10) at
4()0 k9. Ieedkillers: I'iecoprop at 1.2 k9 with bromoxyni l at
0.3 kg and ioxyni'l at 0.3 kg in 250 'l 

.
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85/X/RX/3

Standard appl ications :

S. beans: 3rd treatment crop: l.hnures: (0':24:24) at 170 kg.
l{. wheat: lst test crop: l.lanures: (0:20:20} at 310 k9.

feedkillers: Glyphosate at 1.5 kg in 280 l. l.lecoprop a:
1.2 kg nith bromoxynil at 0.3 kg and ioxynil at 0.3 kq in
l{ematicide: Aldicarb at 10 kg. Fungicides: Propiconazole
occasions, at 0.25 kg in 250 I on the first occasio4, at
on the second with 'Septal'. Carbendazirn witt maneb (as
at 2.5 kg) in 250 'l with propiconazole.

S. barley,2nd test crop: l.,lanures: l'{agnesian linestJle d:
(0:24:241 at 260 kg. Ieedki'llers: ecop.op at 1.2 kg
broflDxynil at 0.3 kg and ioxynil at 0.3 k9 in 25C l.

250 l.
on'Lwo

0.12 k g

'Septd'l '

7.5 t.
wi th
t{enaticide:

Aldicarb at 10 kg.

Seed: Grass ley; C'limax timothy at 17 kg, meadow fescue ar 17 kE,
mixture sown at 34 kg.

Clover/grass ley: Climax timothy at 1E kg, meadow fescr/e at
17 kg, Huia yhite clover at 4 kg, nixture sown at 39 kg.

S. bar'ley: Triumph, dressed with triadimenol and fuberidazlle,
sovJn at 160 kg.

S. beans: Minden, sown at 270 kg.
l,l. Irheat: Avalon, sown at 190 k9.

t{oTE: S. beans failed and llere resoien at the same rate but aga j !,r failed
because of bird damage.

Culti vations, etc.:- Treatment crops:
Grass ley and clover/grass 'le-v, lst year: P'loughed: 13 Dec, 1984.

Spring-tine cultivated with crumb'ler attached: 18 ar, 1985.
PK applied, N applied to grass 'ley only: 24 Apr. Spring-iine
cultivated, seeds sown: 1 I'|ay. Hand hoed: 17 June. Cut: 12 Nov.

Grass ley and clover/grass 1ey, 2nd, 3rd, 4th, sth,6th,7th and 8th
years: Corrective K applied to 4th year on'ly: 19 oct, 1984.
llagnesian linestone applied to 5th year only: 23 oct. Pii appl'ied:
6 Feb, 1985. |( applied to grass ley: 12 r|€t, 22 July. K applied
to clover/grass ley: 12 Har, 24 July. Chain harrowed: 12 Apr.
lst cut, a'l'l plots: I July. 2nd cut (3rd and 8th years): 26 Sept.
znd cut (2nd, 4th, 5th, 6th and 7th years): 11 tiov.

S. barl ey, lst and znd treatment crops: P'loughed: 13 Dec, 1984.
Spring-tine cultivated xith crumb'ler attached, NP( applied, rotary
harroxed, seed sorn: 18 ihr, 1985. ilecoprop with bromoxynil and
ioxynil applied: 16 ilay. Combine harvested:27 Au9.

Fallolr, lst and 2nd treatment years: Ploughed: 13 Dec, 1984. Spring-
tine cultivated lrith crumbler attached: 18 l4ar, 1985. Spring-t'ine
cultivated: 1 llay. Cultivated with thistlebar; 1f'tay, 26 July.
Deep-tine cultivated: 17 June. Rotary cultivated: 30 Sept.

S. beans, 3rd treatment crop: Ploughed: 13 Dec, 1984. PK applied:
12 ihr, 1985. Spring-tine cultivated with crumb'le. atLachedi
18 lhr. Seed sown with rotary cultivator and dril l conbination:
3 Apr. Seed resown {ith rotary cultivator and drill combinatio4:
29 Apr. Rotary cultivated: 17 June.
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Test crops:
l{. wheat, lst test crop: Glyphosate applied to leys: 1oct, 1984.ploushed: lB Oct. borreitive r apfiieJi is oii.'rx"iipri"o,

22 Oct. power harrored: 24 Oct,' Ataicart appiiea,-poiu.harrowed, seed so*n: 30 Oct. N_apptiea, ig-ii.,-i6ai.' uecopropwith bromoxyni I and .ioxynil appliLl: l6 Uiy. 'piooicon"zof"
applied: 17 June. propiconazbi" *iin-;s"piir, .iiii"l, z orry.
Conbi ne harvested; 2 Siot.

S. barley, 2nd-test crop: i,tagnesian limestone applied: 23 oct, 19g4.Ploughed:.l3.Dec, pK appiied: t2 ilar, rSBS."iprinq_iine
cuttivated rith crumb'ler -attached, dldicarb appjied; rotaryharrored, seed sown: 18 ihr. . aiptieo: Ze u!i. -ii.oi.op ,itlbronoxyni l and ioxyni'l app'lied: 1b ihy. ComUine frarveltea:
27 Aug.
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8s/l.l/R N/ 3

LEYS

1SI CUTTII{G OCCASION DRY I.{ATIER TONNES/HECTARE

FYIiI RES

LEY
LC1
LC2
LC3
LN1
Lt{2
LN3

NONE

0.00
6.20
6.60
0.00
7 .92
7 .6t

6.5 5

5.55
5.78
7 .2L
6.7 6
6.7 4
6.40
0.00
7 .17
6.64
6.05
7 .43
7.72
7.53
6.13

6.81

FYM

0.00
5.94
6.43
0.00
6.81
7 .09
0.00
5.82
5.46
6.14
6.79
8.3 7

7.47
7,30
0.00
7 .84
7 .74
6.5 7

7 .62
8.16
8.82
6.61

7.06

l,lEAN

0.00
6.07

0.00
7 .36
7.35
0.00
6.19
5.50
5.96
7.00

7 .11
6.8 5
0.00
1 .5!
7 .19
6.31

7 .94

6.67

6.93

LLC1 0.00
LLC2

LLC4
LLC5
LLC6
LLCT
LLC8
LL N1

LL N2

LLN3
LLN4
LLN5
LtN6
LLN 7

LLNS

MEAN

lST CUT r.tEAN Dr'tX 30.6
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zI{D CU]IING OCCASIOI{ ORY I.IATTER TOI{I{E S/HEC TARE

2ND CUT I'|EAN Dt't1 30.1

FYI.I RES

LEY
LCI
LCz
LC3
L 1

L 2
LN3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC6
LLCT
LLCS
LLNl
LLI{2
LL'{3
LLTI4
LLtI5
LLi{6
LLNT
LLNS

I.IEAN

il0riE

4.63
3.16
2.82
4.05
3.80
2.69
4.00
3.83
2.70
5.5 3
4.7 4
4.32
2.8r
2.19
3.90
4.83
2.81
3.12
5.30
4.70
3.02
2.48

FYII

4.08
2.9t
3.02
3.43
5,01

5. 13
3.7 7
3.40
4.28
3. l3

2.34
3.27
4.09
5. 18
3. 16
3.95
4.72

3.32
2.71

3.74

lrEAr,l

4.36
3.04
2.92
3.74
4.40
3.02
4.56
3.80
3.05
4.91
3.93
3.78
2.57
3.03
3.99
5.00
2.98
3.53
s.01
4 .71
3. 17
2.60

3.73
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85/U/RN/3

TOTAL OF 2 CUTS 
'RY 

I{ATTER TOI{IIES/HECTARE

FYI'I RES

LEY
LC1
LC2
LC3
LN1
LN2
Li{3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC6
LLCT
LLCS
LLIiI
LLI{2
LLI{3
LL!I4
LLt{5
LLN6
LLNT
LLI{8

I.IEAN

r{0r{E

4.63
9.36
9.4?
4.0s

17.12
10.30
4.00

10.38
8.25

11.31
11.95
11.08
9.5s
9.19
3.90

12.01
9.45
9.r7

12.14
t2.42
i0.55
9.21

9.30

FYII

4.08
8.85
9.45
3.4 3

11,82
10.45
5.13
9.5 9
8.86

10.42
9.91

11 .61
9.81

10.5 7

4.09
13.02
10.90
10.52
t 2 'l'l
12.89
12.14
9.32

9.51

r{EA

4.36
9.11
9.44
3.7 4

1!.77
10.38
4.56
9.98
8.56

10.87
10,9 3
11.35
9.68
9,88
3.99

12. 51
10.18
9.84

12.53
12.65
11.34
9.27

9.41

IoTAL 0F 2 CUTS I'IEAN DflX 30.4

PLOT AREA HARVESTED O.OO2O4
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S.BARLEY 2I{O TEST CROP

GRAIN TONT{ES/HECTARE

***** TABLES 0F I4EA S r***r

N

ROTATIOI{
LN8
Lt{ 3
LC8
LC3

AF
AB

FYMRES63
ROTAT I OtI

L 8
Lfl 3
LC8
LC3

AF
AB

itEAt{

NOTIE

5.73
4.8?
5.54
5.08
4.81
4.00

4.99

0

5.26
4.88
4.78
4.56
2.tt
I .21

itEAt{

N

FYI.IRES63
r{0t{E

FYiI

I.IEAN

t{
ROTATIOI{ FYI,IRES63

Lt{ 8

Lt{ 3

LC8

LC3

AF

AB

FYM

5.56
5.60
5.60
5.07
4.91
3.83

5. 10

60

6.47
5.60
6.26
5.75

4.23

5.64

60

MEAN

5.64
5.21
5.57
5.0 7

4.86
3.91

5.04

120

5.19
6.22
5.84
4.96
6.25
4,94

5.67

120

180

5.07
4.15
5,40
5.02
5.55
5.27

5.08

180

EAt{

5.64
5.21
5.5 7

5.0 7

4.86
3.91

5.04

I'IEAN

4.99
5.10

5.04

180

4.90
5.24
4.00
4.29
5.27
s.53
4.7 6
5.28
5.36
5. i5
5.58
4.96

3.80

0

3.68
3.91

3.80

5.79 5.53 4.98
5.49 5.80 5.18

5.64 5.67 5.08

NONE

FYI.I

tiONE

FYlil
NONE

FYl,l
NONE

FYH

IiONE
FYITI

NONE

FYI,I

0

5.65
4.86
4.52
5.23
4.62
a a?
4.35
4.7 7

2.01
2.21
0.93
1.49

60

6.38
6.55
5.8?
5,3 i
6.26
6.26
6.0 3

5.48
5.71
5.34
4.53
3.93

120

5.98
5.59
4.92
7 .52
6.02
5.66
5.16
4.7 6
6 .16
O.JJ
4.95
4.94

GRAIN }IEAII DiIT 83.4

PLOT AREA HARVESTED O.OO25I
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85/r,l/RN/ 3

I{INTER IIHEAT

GRAII{ TOt{ I{E S /H EC TAR E

***** TAELES 0F l,lEANS *****

NONE

7 .t4
7 .61
8. 11
7.65
6.17
6.39

7 .L9

0

4.O7
4.24
4.44
4.97
2.03
2.39

3.69

0

3.78
3.60

3.69

N

FYI.IRES64
NONE

FYM

NONE

FYI,I
I{ONE

FYI'I

NONE

FYH
TIONE

FYM

NONE

FYM

GRAIN MEAN DI'IX 83.2

PLOT AREA HARVESTED O.OO251

14EAN

7. C0
7 .36
7 .87
7 .75
6.10
6.i7

7 .04

14EAN

6.89

7 .04

8.56 8.76
8.21 8.33
8,33 10.99
8.19 8.38
8.68 10.70
8.83 9.67
9.39 8.58
9,74 9.09
7.80 9.30
7.63 9.09
8.35 8.23
7 .77 9.00

FYt{RES64
ROTATION

LN8
LN3
LC8
LC3

AF
AB

I'IEAN

N

ROTATIOI{
LN8
LN3
LC8
Lc3

AF
AB

MEAN

N

FYMRES64
NONE

FYI.I

MEAN

ROTATIOIi
LN8

LN3

LC8

LC3

FYM

6.85
7 .06
7 .63
7.86
6.03
5.94

6.89

70

6.98
7 .26
8.08
1 .64
5.46
5.90

6.89

70

7.03
6.75

6.89

0

4.10
4,05
4.33
4.15
4.48
4.39
5.25
4.68
1.89
2.16
2.60
2.17

I'IEAN

7.00
7 .36

7 .75
6.10
6.17

7 .04

140

8.39
8.26
8.16

7.72
7.76

8.41

140

8.52
8,30

8.41

70

1 .14
6.81
7 .02
7.50
8.56
7 .61
7 .37
7 .92
5.68
5.24
6.39

2t0

9.69
10.19
8.84
9.20
8.62

9.18

210

9.4 3

9.18

210r4c

AF

AB

61
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