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84/R/RN/1 and 84/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 crops. From 1968,
continuous w. wheat was grown on some blocks after the three test crops
to study the bu'ild-up and decline of take-at'l (Gaeumannomyces graninis)
after the different cropping sequences. From 1977 new crop sequences
f,ere introduced on these blocks - Highfield and Fosters.

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

The 36th year, o'ld grass, leys, oats, w. rheat.

For previous years see'Detai'ls' 1967 and 1973 and 74-83/R/Rtl/1 and 2.

The experii€nt is duplicated on:-

HIGHFIELD A s'ite with nuch organic matter initially (ploughed out from
penranent grass ) (84/R/Rtl/l)

FoSTERS A site rith 'litt'le organic matter initially (84/R/Rli/2)

R0TATlolt Treatments: The experiment origina'l ly tested four six-course
rotations, nlth all phases present each year. For nnny
years these rotati ons rvere: -

Treatfl€nt crops Test crop s
LUCERIIE LU, LU, LU I{, P, 8

CLOGRA LC, LC, LC Y, P, B
GRASS Lll, Lt{, Lt{ t{, P, B

ARABLE H, SB, O }I, P, 8

Lu = lucerne, LC = clover-grass ley, no nitrogen fertilizer,
Ltl = al'l-grass ley r.ith nitrogen fertilizer, H = l-year seeds hay,
SB = sugar beet, 0 = s. oats, ll=L.wheat,P=potatoes, I=s. barley.

From 1968 the order of test crops was changed to P, t{' B except for those
phases that had already started the sequence I' P' B.

From 1975 the s. barley test crop was changed to l{. wheat.

RESEEDED 0n both fields in the first three years other plots were
sown with long-term reseeded grass

oLDcRAss 0n Highfield plots of the old turf were left in'itially un-
ploughed, for colparison t{ith the three-year leys

In 1962 and 1963 some of the old and reseeded grass plots were divided
for Banagement identi ca I to:-

c Cl over-grass ley
N Al'l -grass I ey

From 1963 (reseeded) and 1968 (old grass) some grass plots were ploughed
and cropped with the same test crops as above, thereafter these plots
followed the ARABLE rotation. ln 1973 some of these plots *ere returned
to reseeded grass,
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84/R/R /r and 84/R/Rl{/2

From 1968 only two phases on each fie'ld continued'in the original
six-course rotation (the ruseum blocks). The four other phases (the new
sequence blocks) were sown to w. wheat every year at the end of the
test-crop cycle. ln 1977, 1978, 1979 and i980 one phase, fallowed in
the previous year started neri sequences of treatment cropping:

SEQUENCE Treatment c rops Test crops
LUCERI{E (previously LUCERNE) LU, LU, LU t{, l,l, l{, }l
CLoGRA (previously CLoGRA) LC, LC, LC ll, l,l, l,l, tt
GRASS/G (previously GRASS) R, R, R l{, U, l{, }J

ARABLE/A (previously ARABLE) 0, P, BE l,l, l,l, I, tl
ARABLE/R (previously RESEEDE0) B, B, tl U, U, l{, U

GRASS/oG (previously oLDGRASS) R, R, R I{, l,il, t{, l,{

R = ryegrass, BE = s. beans. othen slmbo'ls as above. All p'loughed at
the end of the treatment crop cycle except GRASS/oG - direct dr,i'lled to
lst and znd *. wheats, ploughed thereafter. Treatment crop cycles
stafted after nine previous cereals f o'll o*ed by one fal'lolr. In 1984
yields were taken from 3rd and 4th test crops only.

Additional treatments to 3rd test crop w. wheat in the museum b'locks:-

Sub plots

FYi,IREST0 Farmyard manure residues, last applied 1970:

NONE

F YI,I

Sub pl ots

l{on e
30 tonnes on each occasion

N tlitrogen fertilizer in 1984 (kg N) as ' itro-Chalk':

Additional treatments to 3rd and 4th test crops r{. *heat'in the ner
sequence blocks:

Sub plots

N Nitrogen fertilizer in 1984 (kg fl) as 't{itro-Chalk':

0
50

100
150

0
50

100
1s0
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84/R/Rt{/1 and 84/R/RN/2

Standard appl i cati ons :
3rd Treatment crops in museum blocks:

Lucerne: l4anures: (0:18:36) at 630 kg.
AII-grass ley: ilanu.es: (0:18:36) at 420 kg. (25:0:16) at 300 kg

in spring and after each cut except the last.
Clover-grass ley: l.lanures: (0:18:36) at 420 k9.
oats: t'lanures: (20:10:I0) at 350 kg. l{eedk'illers:

3, 6-dichloropicolinic acid at 0.07 kg and bromoxyni l at 0.34 k9
with necoprop (as 'Cl.lPP' at 4.2 l) applied with the fungicide in
250 l. Fungicide: Tri derBorph at 0.52 k9.

3rd Test crop wheat in museum blocks and 3rd and 4th test crops vrheat in
net{ sequence blocks:

l.l. wheat: llanures: (0:24:24) at 210 kg. tleedkillers: Glyphosate at
1.4 kg in 250 '1. Chlorto'luron at 3.5 kg in 250 l. Cyanazine at
0.24 kg and mecoprop at 1.6 kg in 250 I (Highfield), cyanazine
at 0.30 kg and necoprop at 2.0 kg in 250 I (Fosters).

Reseeded grass and old grass: ilanures: (0:18:36) at 420 kg. All-
grass half p'lots: (25:0:i6) at 300 kg in spring and after each
cut except the I ast.

Seed: S. oats: Trafalgar, sown at 180 kg.
li. wheat: Flanders, sown at 200 kg.

Cu'lt i vati ons, etc.:-
3rd Treatment crops in mrseum b'locks:

Lucerne: PK applied: 2i tlov, 1983. Cut: 11 .]Lne, 1984, 18 July.
Topped: 10 Sept.

A'll-grass ley and clover-grass ley: PK applied: 21 Nov, 1983.
tlK applied to all-grass ley only: 7 ilar, 1984, 4 June. Cut:
30 May, 18 July.

S. oats: Ploughed: 14 Dec, 1983. t{PK applied: i6 Mar, 1984. Heavy
spring-tine cultivated, rotary harrowed: 20 l'lar. Rotary harrowed,
seed sown: 21 tlar. Ueedkillers and fungicide applied: 23 l.lay,
Combi ne harvested: 30 Aug.

3rd Test crop wheat in mrseum blocks and 3rd and 4th test crops yrheat 'in
new sequence blocks: Glyphosate applied: 20 Sept, 1983. Ploughed:
4 oct (Fosters), 5 oct (Highfie'ld). Heavy spring-t'ine cultivated:
13 0€t (Fosters only). Heavy sp|ing-tine cultivated (Highfield
only), PK applied: 17 oct. Spring-tine cultivated, rotary
harrowed, seed sown: 18 oct. Chlortolunon applied: 20 oct
(Highfield), 21 oct (Fosters). N applied; 12 Apr, 1984.
Cyanazine and mecoprop applied: 14 Apr. Comb'ine harvested: 13 Aug
( Fosters ), 14 Aug (Highfie'ld).

Re-seeded grass and o'ld grass: PK applied: 21 tiov, 1983. NK

applied to all-grass half plots: 7 Mar, 1984, 4 June, 27 ,Ju]y.
Cut: 30 l'lay, 18 July, 16 Nov (Highfield), 19 tlov (Fosters).

NoTE: 0n Highfield 4th test crop wheat three plots were lost because the
combine broke down, these plots had treatrnent combinat'ions

ARABLE/A ARABLE/A ARABLE/A
0 50 150

estimated values were used in the analys'is.
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84/R/Rr{/1 Ano 84/R/Rr{/2

ruSEUT BLOCKS

oRY IOTTER r Toii|{ES/HECTARE

rrrrr TABLES 0F IIEA S rlfi*

HIGHFIELD FOSTERS
CLOVER.GRASS LEY

ToTAL 0F 2 CUTS s.tl 5.48

r,rEAil 0lll 2L .t 25 .2

ALL GRASS LEY

ToTAL 0F 2 CUTS 7.32 7.57

r{EAr{ D[1, 25.2 ?4.1

LUCERI{E

ToTAL 0F 2 CUTS 6.73 7.69

r{EA[ Dt{t 19.5 17.6

OLD GRASS HIGHFI EL()

ToTAL 0F 3 CUTS c. r{
36TH EXPTL YEAR
BLoC(S lt 4 3.85 7,91
BLoCK 2 4.39 8.13

I{EAX Dr.lI 21.7 19.8

RESEEOED CRASS

TOTAL OF 3 CUTS

HIGHFIELO FOSTERS

BLoCKSC BLoCKSC
36IH EXPTL
YEAR 1&4 3.84 8.56 1&3 5.00 8.44
36'TH EXPIL
YEAR 2&3 4.36 8.80 2&4 5.61 7.95
(SEEDED 1949
RESEEDEo 1973)

r{EAr{ Dr{I 21.3 20.7 Lg,l 19.9
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84/R/Rr{/1 HIGHFIELD

I'.I{HEAT 3RD TEST CROP - ruSEUI,t BTOCKS

GRAUr TofliES/HECTARE

***r* TABLES 0F }IEA S r*rr
FYI,IREST0 llol{E FYtl llEAl{
SEqUEilCE
tucERIE 7.11 7.t2 7.11
CLoGRA 7.03 7.30 7.17
GRASS 7.05 6.54 6.79

ARABLE 6.11 5.69 5.90

r.rEAr{ 6.8? 6.66 6.74

ll 0 50 100 150 ttEAtt
SEQUET{CE

LUCERT{E 5.06 6.82 8.34 8.23 7.11
CL0GRA 5.39 7.57 7.43 8.2't 7.17
GRASS 5.04 6.20 7.82 8.10 5.79

ARABLE 3.40 6.00 6.78 7.42 5.90

ilEAr{ 4.12 6.65 7.59 8.01 6.74

r{ 0 50 100 150 ttEAr{
FYI,IRESTO

flor{E 4.91 6.90 7.53 7.95 6.82FYr{ 4.54 6.40 7.66 8.06 6.66

itEAN 4.72 6.65 7.59 8.01 6.74

t{ 0 50 100 150
FYr'rRE570 SEQUET{CE

nor{E LUCERiE 5.73 7.30 7.91 7.50
CLoGRA 5.06 7 .54 7.54 7 .97
GRASS 5.30 6.75 7.61 8.46

ARABLE 3.54 5.99 7.00 7.89
FYt{ LUCERilE 4.40 6.34 5.71 8.97

cLocRA 5.73 7.59 7.32 8.57
GRASS 4.18 5.65 7.97 7.75

ARABLE 3.25 6.00 6.56 6.94

GRATN I{EAN DIT 83.9

PLOT AREA HARVESTED O. 00675
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84/R/Rt{/2 FoSTERS

Ii.IIHEAT 3RD TEST CROP - ilUSEUI.I BLOCKS

GRAI r{ Iot{ltEs/HECTARE

*firr TABLES 0F l{EAiS fi**t
FYHRESTo xottE FYtl [EAi
SEQUEiCE
LUCERT{E 6.31 6.46 6.38
CLoGRA 6.10 6.11 6.11
GRASS 5.15 5.7 4 5.44ARAEIE 5.07 4.85 4.96

BEAil 5.66 5.79 5.72

0 50 100 150 riEAl{
SEQUEiTCE

LUCERT{E 4.72 6.28 6.88 ?.65 6.38CLoGRA 4.34 6.18 6.41 7.50 6.11GRASS 4.25 4.45 6.42 6.65 5.44ARABTE 2.84 4.53 5.99 6.50 4.96

[EAt{ 4.04 5.36 6.42 7.08 5.72

t{ 0 50 100 l5o ltEA
F YXRE 57O

ItottE 3.77 5.23 6.56 t.Ot 5.66FYi 4.30 5.49 6.29 7.08 5.79

[EA]t 4.04 5.36 6.42 7.08 5.72

t{ 0 50 100 150
FYrrE570 SEQUET{CE

iloilE LUCERilE 4.60 6.15 5.89 7.60cLomA 4.33 6.40 6.55 f .t2
GRASS 3.50 4.01 6.34 6.73

ARABLE 2.66 4,34 6.45 6.84
FYt{ LUCERITE {.83 6.42 5.87 t.ll

cLocRA 4.35 5.96 6.27 7.87
GnASS it.99 4.88 6.50 6.57

ARAELE 3.02 il.7l 5.53 6.16

GRAII{ r{EAil oilI 82.4

PLOT AREA HARVESTEO O.00675
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84/R/Rt{/1 HIGHFIELo

X.XHEAT 3RD TEST CROP - I{E{ SEQUEI{CE BLOCKS

GRAI I{ TOIII{ES/HECIARE

*rr** TABLES 0F MEAIIS *****

t{ 0 50 100 150 llEAl{
sEquE cE
LUCERT{E 5,06 6.47 8.08 8.57 7.04
CLoGRA 6.00 6.98 8.49 8.68 7.54

GRASS/G 5.57 6.55 8.45 8.45 1.26
ARABLE/A 4.91 5.30 6.74 7.88 6.20
ARAELE/R 5.25 6.87 7.75 8.15 7.01
GRASS/oG 6.63 7.31 1.15 9.26 7.74

r.rEAt{ 5.57 6.58 7.88 8.50 7.13

***** STAI{OARD ERRORS OF DIFFEREIICES OF IIEAIIS *****

TABLE SEQUEI{CE N SEQUEI{CE

ti

sED 0.261 0.201 0.501
EXCEPT XHEi{ CoMPARING I{EANS }lrTH SAr'rE LEVEL(S) 0F:

SEQUENCE 0.493

***** STRATUiI STAI{DARD ERRORS AND COEFFICIE'{TS OF VARIATION *****

STRATUI4 DF SE CVX

BLoCK.!P 5 0.261 3.7
BLoCK.TP.SP 18 0.493 6.9

GRAIT{ l.tEAr{ Dr{I 83.4

SUB PLOT AREA HARVESTED O.OO322
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84/R/RI{/1 HIGHFIELD

x.rHEAT 4TH TEST CRoP - riEr{ SEqUET{CE BLoC(S

GRAII{ TONI{ES/HECTARE

rH*r TAELES 0F llEAllS i*r**

N050
SEQUETiCE

LUCERIIE 4.11
CLOGRA 4.36

3.86
3.7 2
4.68

5.?2
s.91
5.90
4.7 0
6.09

100

5.56
7 .41
6.6 5
6.19
7.56
7 .59

6.99

150

7.49
8.62
7 .59
6.30
7.98
1 .97

1.66

titEAt{

s.97
6.57
6.00
5.23
6.58
6.89

6.21

GRASS/G
ARABLE/A
ARABLE/R
GRASS/oG 5.40 6.58

r4EAr{ 4.35 5.82

***** STAIIDARD ERRoRS 0F DIFFERENCES 0F liiEANS *i**!

TABLE SEqUE CE N SEQUEI{CE

t{

sED 0.385 0.189 0.557
EXCEPT r{HEfl Cor'rpARIr{G EANS rrrTH SAIiE LEVEL(S) 0F:

SEQUEI{CE 0.464

***T* STRATUI{ STAIIDARD ERRORS ANO COEFFICIEI{TS OF VARIATIOII ***Ar

DF SE CYT

5 0.385 6.2
15 0.464 7.5

STRATUI.I

8L0CK.UP
BLOCK.IIP.SP

GRAIII I.IEAI{ DilT 83.6

SUB PLOT AREA HARVESTED O.OO322
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84/R/R!l/2 FoSTERS

|{.}IHEAT 3RD TEST CRop - nEX SEQUENCE BLoCKS

GRAI t{ Tot{t{Es/HECIARE

r**** TABLES 0F MEANS **r**

.l 0 50 100 150 MEAN
sEQUE[CE
LUCERNE 3.74 4.76 5.89 6.41 5.20
CL0GRA 3.69 5.17 s.65 6.48 5.25

6RASS/G 3.84 5.00 6.18 6.46 5.37
ARABLE/A 2.79 3.70 4.99 5.84 4.33
ARABLE/R 3.71 4.71 5.97 5.58 5.24

r,tEAt{ 3.56 4.67 5.74 6.35 5.08

***** STAIIDARO ERRORS OF OIFFEREI{CES OF iIEAIIS ****T

TABLE SEQUET{CE r{ sEQuEr{cE
t{

sED 0.610 0.149 0.674
EXCEPT IHEr{ C0 PARrt{G t{EAr{S ilrTH SAME LEVEL(S) 0F:5EQUENCE 0.333

***** STRATUI{ STAI{DARD ERRORS AI{D COEFFICIEI{TS OF VARIATION *****

STRATUM DF SE CtT

BLoCK.I{P 4 0.610 tz.oBLoCK.IP.SP 15 0.333 6.6

GRAIN I{EAI{ DIitI 82.6

5U8 PLOT AREA HARVESTED O.OO322

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-1-32 pp 11

84/R/Ril/2 F0STERS

n.rHEAT 4TH TEST CRoP - ltEt SEQUEI{CE BL0C(5

GRAI I{ TOIIiIE S/HECTARE

r**fi TA8LEs 0F llEAilS ri**

r{ 0 50 100 150 l.{EAll

SEQUEnCE
LUCERT{E 3.36 4.37 5.20 6.56 4.87
CLoGRA 4.08 5.08 6.44 7.21 5.70

GRASS/G 4.02 4.67 5.56 6.34 5.15
ARAELE/A 3.30 4.31 5.05 6.77 4.86
ARABLE/R 4.56 5.95 5.42 6.91 5.98

r,rEAr{ 3.86 4.87 5.74 6.17 5.31

rTT" STAIIDAIID ERRORS OF DIFFEREITCES OF IiEAilS *T*T*

TABLE SEQUEITCE II SEQUEI{CE
n

sEo 0.401 0.200 0.557
EXCEPT vHEr{ C0T,TPARIIG llEAllS IITH SAHE LEVEL(S) 0F:

SEQUENCE 0.it46

*TTT* STRATUI{ STA DARO ERRORS AIID COEFFICTEIITS

STRATUII DF SE CYT

8LoCK.IP 4 0.401 1.6
8LocK.rP.sP 15 0.446 8.4

GRAIil I{EAI{ fil 82.8

SU8 PLOT AREA HARVESTED O.OO322
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