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85/R/RN/1 and 85/R/RN/2

LEY ARABLE

object: To study the effects of three-year 'leys on the fertility of the
soi'l as measured by a sequence of three arable test cr.ops. From
1968, continuous r. wheat was grown on sone blocks after the three
test crops to study the build-up and decline of take-all
(Gaeumannomyces gramlnis) after the diffenent cropping sequences.
From 1977 new crop sequences were introduced on these blocks -
Highfield and Fosters.

Sponsors: A.E. Johnston, R.J. Gutteridge.

The 37th year, old grass, leys, w. *heat.

For previous years see 'Details' 1967 and 1973 and 74-84lRlRN/l and 2.

The experi[Ent is duplicated on:-

HIGHFIELO A site *ith mch organic flratter initia'lIy (ploughed out
from peflnanent grass ) (85/R/RIU1)

FoSTERS A site *ith little onganic ,rEtter lnitially (85/R/RN/2)

ROTAT ION Treatmnts: The experimnt originally tested four six-
course rotations, *ith all phases present each year.
For rEny years these rotations were:-

LUCERNE
CLOGRA

GRASS
ARABLE

Treatment crops
LU, LU, LU

LC, LC, LC

LtI, LI{, LN
H, SB, 0

Test crops
r{, P, B

X, P, B

t{, P, I
I, P, B

LU = lucerne, LC = clover-grass ley, no nitrogen ferti'lizer,
Ll{ = al'l-grass ley with nitrogen fertilizer, H = l-year seeds hay,
Sg = sugar beet, 0 = s. oats, ll = w. *heat, p = potatoes,
B = s. barl ey.

Fron 1968 the order of test crops was changed to P, I, I except for
those phases that had already started the sequence l{, P, B.

From 1975 the s. barley test crop }ras changed to l{. wheat, Potatoes
|rere not grown after 1982; the test crops rrere l{, l{, l{ thereafter.

RESEEDED

OLDGRASS

0n both fields in the first three years other plots rrere
sown with long-tenn reseeded grass

0n Highfield plots of the old turf were left initially
unploughed, for comparison with the three-year leys

In 1962 and 1953 some of the old and reseeded grass plots were divided
for managemnt identical to:-

Cl over-grass ley
Al I -grass ley

c
N
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85/R/Rtl/1 and 85/R/RN/2

From 1963 (reseeded) and 1968 (old grass) sorE grass plots dere ploughed
and cropped with the same test crops as dbove, thereafter these plots
fol I owed the ARABLE rotation. ln 1973 soflle of these plots were
aeturned to reseeded grass.

Fron 1968 only two phases on each field continued 'in the original six-
course iotation (the museum blocks). The four other phases (the new
sequence blocks) rrere sorn to rl. wheat every year at the end of the
test-crop cyc'le. In 1977,1978, 1979, and 1980 one phase, fallowed
in the previous year, started new sequences of treatment cropping:

sEqJE CE

LUCERT{E

CLOGRA
GRASS/G
ARABLE/A
ARAELE/R
GRASS/OG

Treatmnt crops
previously LUCER E) LU, LU, LU
previously CLoGRA) LC, LC, LC
previously GRASS) R, R, R

preYiously ARABLE) 0, P, BE
previously RESEEDTD) 8, I, l{
previously oL-0GRASS) R, R, R

Test crops
t{, l{, f, t{
tl, l,l, tt, H

r,l, t{, r{, u
l{, t{, l{, rr
r, l, lr, H

t{, l{, t{, u

R = ryegrass, BE = s. beans. other symbol s as above. All ploughed
at the end of the treatrEnt crop cycle except GRASS/0G - direct
drilled to lst and 2nd w. wheats, ploughed thereafter. Treatnent
crop cycles started after nine previous cereals followed by one
fallov{. ln 1985 yields were taken from 4th test crops on'ly.

Additional treatmnts to lst test crop w. rheat in the museum blocks:-

Sub pl ots

FYiIRES6S

0t{E
,FYIiI

$db..R,ot,s

N

Sub plots

l{

0
50

100
150

Fanmyard manure residues, Iast applied 1968;

l{one
30 tonnes on €ach =occisjion

l{i trogen fertilizer in 1985
(27.5X r{):

(kg ) as ' itro-Chalk'

0
50

100
150

Additlonal treauEnts to 4th
blocks:

test crops w. wheat in the new sequence

llitroqen fertilizer in 1985
(27,5X [):

(kg tl) as 'Nitro-Chalk'
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85/R/Rtl/1 and 85/R/RN/2

Standard appl ications :
1st Treat[Ent crops in museum blocks:

Lucerne: i|anures: (0:20:20) at 380 k9. tJeedkillers: Glyphosate at
1.4 kg in 250 l. Dinoseb at 1.0 kg'in 500 '1.

All-grass 'ley and l-year hay: llanures: (0:14:28) at 540 k9.
'Nitro-Chalk' (2i.5X, li) at 270 kg. (25:0:16) at 300 k9.
Ieedkillers: Glyphosate at 1.4 kg in 250 l. 2, 4-D8, CPA and
benazolin (as 'Legumex Extra' at 7.0 1) in 500 1.

Clover-grass ley: Ithnures: (0:14:28) at 540 k9. l{eedkillers:
Glyphosate at 1.4 kg in 250 l. 2, 4-DB, tlCP A and benazolin (as

'Legumex Extra' at 7.0 l) in 500'l .
lst Test crop wheat in museum b'locks and 4th test crop xheat in new

sequence blocks:
li. wheat: lilanures: (0:24:24) at 210 kg. leedkillers: Glyphosate at

1.4 kg in 500 I (after leys in museum blocks only).
Isoproturon at 1.5 kg with mcoprop at 1.6 k9, bronoxyni'l at
0.20 k9 and ioxynil at 0.20 k9 in 500 l.

Reseeded grass and o'ld grass: lilanures: (0:18:36) at 420 k9. All-
grass half p'lots: (25:0:16) at 300 kg in spring and after each
cut except the l ast.

Seed: Lucerne: Vertus, sown at 31 kg.
All-grass ley: Headow Fescue 5.215 (17 kg)' and Timothy Climax

(17 kg), mixture sovrn at 34 kg.
Clover-grass ley: Meadow Fescue S.215 (15 kg), Timothy Climax

(18 kg) and irhite clover Huia (4 k9), mixture sown at 37 k9.
l-year hay: RVP ltalian Ryegrass, sown at 25 kg.
lJ. rheat: Flanders, sown at 190 kg.

Cul ti vations, etc.:-
lst Treat[Ent crops in museum b'locks:

Lucerne, all-grass ley, clover-grass ley and l-year hay:
Glyphosate appl ied: 11 oct, 1984. Ploughed: 21 llov. Spring-tine
cultivated: 4 Apr, 1985.

Lucerne: PK applied: 29 Apr, 1985. Rotary harrowed, rol'led:
30 Apr. Seed sown: 7 ilay. Dinoseb applied: 20 June. Cut:
5 Sept, 4 lov.

All-grass ley, l-year hay and clover-grass ley: PK applied: 29 Apr,
1985. N applied (except to clover-grass ley): 29 Apr. Rotary
harrowed, seed broadcast and harroyred in: 30 Apr. 'Legumex
Extra' applied: 17 June. Cut: 25 Ju1y. iK app'lied (except to
clover-grass ley): 29 Ju'ly. Cut: 4 Nov.

lst Test crop nheat in museum blocks and 4th test crop Hheat in new

sequence blocks: Glyphosate applied (to 1st Test crop only):
13 Aug, 1984. Ploughed: 25 Sept (4th Test crop on Fosters
only),2 oct (lst Test crop on Highfield and Fosters), 3 oct
(4th Test crop on Highfield on'ly). Sprlng-tine cu'ltivated:
5 oct, (Fosters), 17 oct (Highfield). Pr app'lied: 1 ov
(Fosters), 2 tlov (Highfield). Rotary harrowed, seed som:
2 l{ov. Isoproturon, mecoprop, broaDxynil and ioxynil applied:
17 Apr, 1985. N treatmnts applied: 18 Apr. Combine
harvested i 28 Aug.

Reseeded grass and old grass: PK applied: 11 Dec, 1984. iK
appliea to a'l'l-grass half plots: 29 tlar, 1985, 31 Hay' 29 July.
Cut: 29 ltlay (Fosters), 30 [ay (Highfield), 25 July, 4 Nov
(Highfie'ld), 5 Nov (Fosters).
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85/R/RN/1 At{D 85/R/RN/2 ruSEUtl gLocKS

DRY IIATTER: ToNI{ES/HECTARE

rr*r* TAELES 0F I{EANS *****

CLOVER-GRASS LEY

TOTAL OF 2 CUTS

tlEAtl Dl{l

ALL-GRAsS LEY

TOTAL OF 2 C1JT5

IiIEAN DHT

HAY

TOTAL OF 2 C1'Ts

MEAN DHT

LUCERI{E

TOTAL OF 2 CUTS

I.IEAN D}Ii

OLD GRASS

MTAL OF 3 CUTS

37TH EXPTL YEAR

BLoCKS 1t 4
BLOCK 2

tiEAN 0l.lx

RESEEOED GRASS

TOTAL OF 3 C1JTS

37TH EXPTL
YEAR

37TH EXPTL
YEAR
(SEEDE0 1949
RE5EEDED 19i3)

ilEAt{ Dl,lx

HIGHFIELD

5.61

27 .0

8.60

29.?

7.60

28.1

4.31

22.O

c

7.59
6.81

25.2

FOSTERS

4.50

29.1

6.29

32.2

7 .25

32.0

4.62

22.8

HI GHFI E LO

N

11.53
10.30

26.7

8L0cxs

1E4

2&3

HIGHFIELO

c t{ BLocas

7.20 11.65 1&3

6 -52 13.79 2&4

24.4 21.0

FOSTERS

c

7.30 11.29

7.58 10.40

2t.5 25.1
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85/R/RI{/1 HIGHFIELD

I.THEAT lST TEST CROP

GRAI t{ TOt{tIES/HECTARE

*r**a TABLES 0F ilEAl{S *****

FYIiIRES6S NONE

SEqJE CE

LUCERI{E 6.27
CLOGRA 6.19
GRASS 5.16

ARABLE 5.45

tfEAN 5.17

sEq'l ENCE
LUC ERI{E

CLOGRA

GRASS
ARABLE

I.IEAN

t{
FYI,IRES6S

ti0 E

FYI,I

IEAt{

sEqrE cE
LUCERI'lE

CLOGRA

CRASS

ARAELE

GRAIT{ IiIEAt{ OiB

50

6.7 6
6.38
s.82
5.68

6.02
6.30

0

4.89
5,21

5.05

0

6.29
5.92
4.t7

5.0s

150

6.04

5.89
6.11

5.95

llEAt{

6.38
6.08
5.33
5.57

5.84

t{EA

5.71
5.91

s.84

150

6.40
5.69
6.08
5.47
6.00
5.?7
5.84
6.39

FYM

6.49
5,96
5.49
5.69

5.91

ltEArl

6.38
6.08
5.33
5.5 7

5.84

10c

6.4 3
6.23
5.44
6.67

6.19

100

6.09
6.29

6.19

50

6.62
6.90
6.3r
6.46
5.42
6.22
5.74
5.62

6.16

50 150

6.08
5.83

s.95

N

FYIiIRES68
t{0t{E

FYiI
NONE

FYIiI
IIONE

FYII
I{ONE

FY}I

82.9

6.16

0

5.78
6.81
6.04
5.79
4.03
4.31
3.69
3.93

100

6.29
6.56
6.34
6.11
5.21
5.67
6.53
6.82

PLOT AREA HARVESTED O.00663
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8s/R/RN/2 FoSTERS

t{.r}rEAT 1ST TEST CRop

GRAIN TOT{NES/HECTARE

r+*** TABLES 0F I'IEANS ****r

FYI.IRES6S NOI{E

sEqJE CE

LUCERI{E 6.78
CLOGRA 6.60
GRASS 5.76

ARAELE 5.72

lilEA 6.21

t{

SE QU ENCE

LUCERI{E
CLOGRA

GRASS

ARABLE

IlEAN

ti
FYI!RES68

IiONE

FYiI

MEAN

SEqJENCE
LUCERNE

CLOGRA

GRASS

ARAELE

0

6.60
6.08
4.58
4.01

5.32

0

4.98
5.65

5,32

N

FYI.IRES6S

NONE

FYM

NONE

FYIl
r{0t{E

FYI.I

NONE

FYII

FYI,I

7 .07
6.62
5.89
6.0 3

6.40

50

7 ,21
6.81
5.80
5.94

6.44

50

6.66
6.22

6.44

0

6.13
7 .07
5.93
6.23
4.10
5.05
3.7 7
4,24

IEAi{

6.93
6.6i
5.83
s.88

6.31

100

6.94
6.98
6.56
6.61

6.7 7

100

6.5 7

6.91

6.77

50

7 .?8
7 .t4
7 .16
6.47
6.29
5.30
5.91
5.91

150

6.96
6.56
6.37
6.95

6.71

150

6.64
6.78

6.7t

100

7.08
6 .80
6.38
7.58
6.61
6.51
6.23
5.99

I'IEAN

6.9 3
6.61
5.83
5.88

6.31

I'IEAN

6.21
6.40

6.31

150

6.63
7 .28
6.92
6.20
6.04
6.70
6.91
6.93

GRAIN I'IEAN OMl 81.9

PLOT AREA HARVESTED O.00663
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85/R/RI{/I HIGHFIELD

I'.I{I{EAI 4IH TEST CROP

GMII{ TO(MS/HECTARE

**** TABLES 0F ItANS *****

0 50 roc 150 r{EAf{
sEqjEilcE
LUCERiE 3.72 5-92 6-72 6.59 5-74
CLoGRA 3.75 6.34 7.2r 6.90 6.05

GRASS/G 3.86 5.82 7.05 6.53 5.82
AMBLE/A 2.99 5.?9 6.09 6.33 5.18
ARABLE/R 4.33 5.88 6.99 6.92 6.03
GRASS/oG 4.44 5.93 6,55 6.93 5.96

i{EAN 3.8s 5.86 6.77 6.70 5.80

rr*** STAIIDARD ERRORS OF DIFFEREilCES OF iIEAiS TT*T*

TABLE SEQJEIICE I{ SEqJENCE
ti

sED 0.231 0.110 0.327
EXCEPT llHEt{ Co|?ARII{G l,rEAr{S }|ITX SA E LEVEL(S) 0F:

sEqrEilcE 0.268

*ffi STRAN'iI STA]IDARO ERRORS AI{D COEFFICIEI{TS OF VARIATIOII ****+

STRATUI{ DF SE CVI

8LoCX.lf 5 0.231 4.0
BLoCX.riP.sP 18 0.268 4.6

cRAIfl tGAt{ 0t{1 83.4

SIJB PLOT AREA }IARVESIED O.OO325
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85/R/Rti/2 FoSTERS

T.$EAT 4TH TEST CROP

GRAIN TOI{I{E S/HEC TAR E

***** TAELES 0F llEAt{S *****

0 50 100 150 t"tEAN
SEQJENCE

LUCERT{E 3.55 5.24 6.13 6.66 5.39
CLoGRA 3.01 5.40 6.58 6.45 5.36

GRASS/G 3.56 5.10 6.52 6.60 5.44
ARAELE/A 2.78 4.63 5.70 6.04 4.79
ARABLE/R 3.77 5.61 6.25 6.16 5.4s

I'iEAN 3.33 5.19 6.23 6.38 5,29

***** STAIIDARD ERRORS OF DIFFEREI{CES OF I4EANS *****

TABLE SEqiEriCE t,l SEqJE CE

N

sED 0.117 0.128 0.274
EXCEPT r{HEt{ COtpARiNG t'tEAilS I{ITH SAt€ LEVEL(S) 0F:SEQJET{CE 0.287

**i** STRATU}I STAI{DARD ERRORS AIIO COEFFICIEI{TS OF VARIATION *****

STRATT'I1 DF SE CVX

BLoCK.IiP.SP 15 0.287 5.4

GRAII{ IGAI{ OAT 82.2

SUB PI-OT AREA HARVESTED O.OO325
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