
This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-31 pp 1

Thank  you  for  using  eradoc,  a  platform  to  publish  electronic  copies  of  the  Rothamsted
Documents. Your requested document has been scanned from original documents. If you find
this document is not readible, or you suspect there are some problems, please let us know and
we will correct that.

Yields of the Field
Experiments 1980

Full Table of Content

80/R/RN/1 and 80/R/RN/2 Ley Arable

Rothamsted Research

Rothamsted Research (1981) 80/R/RN/1 and 80/R/RN/2 Ley Arable ; Yields Of The Field Experiments
1980, pp 46 - 56 - DOI: https://doi.org/10.23637/ERADOC-1-31

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/31
http://www.era.rothamsted.ac.uk/eradoc/book/31
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-1-31 pp 2

80/R/Rn/1 and 80/R/Rl{/2

LEY AMBLE

object: To study the effects of three-year leys on the fertility of the
soil as measured by a sequence of three arable test cmps. From 1968,
continuous r. rheat ras grom on s e blocks after the three test crops
to study the build-up and decllne of take-all (Gaernannonyces grarlnls)
after the different cropplng sequences. From 1977 ney crop sequences
rer€ introduced on these blocks - Hlghfield and Fosters.

Sponsors: A.E. Johnston, D.B. SI ope.

Ihe 32nd year, old grass, Ieys, s. oats, potatoes, sugar beet, s. beans,
s. barley, Y. rheat.

For preylous years see'Detalls' 1967 t f973 and 74-T9lvqllll&2.

The experlmnt is dupl icated on:-
HIGIIFIELD A sltr rith nuch organlc natt4r lnitlally (ploughed out fr

perranent grass) (80/R/RI/1)

FoSTERS A slte ylth lltUe organic natter initially (80/R/R}U2 )

RoTATIoii TreauEnts: The experlnent orlglnally tested four six-course
rotations, rlth all phases present each year. In recent
years these rotatl ons xere:-

Treatnent crops Test crops
LI,ICERIIE LU, LU, LU I{. P, B
CLOGRA LC, LC, LC T, P, B
GRASS Lr, LX, IX, r, P, B
ARAELE H, 58, 0, t, P, B

LU = I ucerne, LC = cloyer-grass ley, no nltrogen fertillser,
L[ = all-grass ley rith ruch nltrogen fertlllser, H. l-year seeds
hqy, SB = sugar beet,0. s. oats, l=r.dteat,P=potatoes,
I = s. barl ey.

Froo 1968 the order of test crops ms changed t! P, l, B except for those
phases that had al ready started the sequence t, P, B.

Froo 1975 the s. bar'ley test crop uas changed to r. rheat.

RESEEDED 0n both fields ln the first three years other plots yere
som rith longFt€m reseeded grass

oLDGRASS Or Hlghfield plots of the old turf rere left inltlally un-
ploughed, for cmparison ylth the three.year leys

In 1962 and 1963 sone of the old and reseeded grass plots lere dlvlded
for managgnent ldentical to: -

C Cl over-grass ley
ll Al l-grass ley
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80/R./Rl,l/l and 80/R/ RN/2

From 1963 (reseeded) and 1968 (01d grass) some grass plots were ploughed
and cropped t{ith the si e test crops as abova, theieafter theie piots
follolpd the AMBLE rotation. In 1973 some of these plots rere returnedto reseeded grass.

From.1968 only tlD phases on each field continued in the original
six-course rotation (the museur blocks). The four other fihases (the ner
sequence blocks) yiere som to rr. wheat every year at the ind of the
test-crop cycle. In 1977,1919, 1979 and 1980 one phase, falloyed in
the previous year started ner sequences of treatneni cropping:

SEQUET,TCE

LUCERIIE (previously LtICERilE )CLoGRA (previouslyCLoGM)
GRASS/G (previouslyGRASS)
ARABLE/A ( previously ARABLE )
AMBLE/R (previously RESEEDED)
GMSS/oG (previously oLDGMSS )

Treatnent crops
LU, LU, LU
LC, LC, LC
R,R,R
O, P, BE
B, B, lt
R,R,R

Test crops
t{, t, ta, }l
I, f, I. t{
t{, l{, r{, t{
Il, li, tt, |l
ti, Il, t{, l{
t{, t{, I. I

the new sequence bl ocks:

't{i tro-Chal k, ):

R = ryegrass, BE = s. beans. other slmbol s as above, All ploughed at
the end of the treatnent crop cycle except GRASS/OG _ direci dril.led tow.-wheat. Treatlent crop cycles start after nine previous cerea.l s
fol'lof,ed by one fallow. In treatnent years yields are taken on.ly frons. barley and w. wheat.

Mditional treatnents to 2nd test crop x. rheat in the museur blocks:_

Sub pl ots

FYMRES6S

pl ots

Farmyard manure residues, Iast applied l96g:

lbne
30 tonnes on each occasion

Ni trogen fertlliser in 1990 (kg il as ,Nltro-Chalk,):

NOiIE
F YI.t

Sub

N

0
50

100
150

Additional treatments to lst test crop w. Hheat in
Sub plots

N [l trogen ferti'liser in 1980 (kg t{ as

0
50

100
r50
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80/R,/Rll/l and 80/R/Rl'l/z

Standard appl ications:
itusetm bl ocks:

2nd Treatnent crops:
Lucerne: fi{anures: (0:14:28) at 810 k9.
All-grass ley and clover-grass ley: itanures: (0:14:28) at S40 k9.
AIl-grass Iey only: lilanures: (25:0:16) at 300 kg ln spring and

after each cut ercept the last.
Sugar beet: lanures: (13:13:20) at 1260 kg.

2nd Test cmp:
lheat: l4anures: (0:20:20) at 250 kg, comblne drllled.

Ieedkil'l ers: ilecopmp xith brdroxyni 1 and loxynil (as
'Brittox' at 3.5 l) ln 250 l.

Reseeded grass and old grass: ihnures: (0:14:28) at 540 k9.
All-grass half plots: thnures: (25:0:16) at 300 kg in ipring
and after each cut except the last.

iler s€quence blocks:
1st Treatnent crops:

Al'l crops: lilanures: Chalk at 8.7 t, Hlghfleld. Chalk at 5.8 t to a]l
crops on Fosters except ryegrass thich receiyed 8.7 t.

Lucerne: lianures: (0:14:28) at 720 kg.
Clover-grass ley: lilanures: (0:14:28) at 720 kg. (25:0:10) at 300 kg

app'lied once rilen clover established.
Ryegrass: ilanures: (0:14:28) at 720 k9. (25:0:16) to seedbed and

after each productive cut except the last.
S. oats and s. barley: lilanures: (20:10:10) at 350 kg, coobine

drllled. Leedkiller: lhcoprop at 2.7 tg in 900 I applted ,ith
the funglcide. Fungicid€: Tridemorph at 0.53 kg.

2nd Treatment cmps:
Lucerne: l4anures: (0:14:28) at 720 k9.
Clover-grass ley and ryegrass: filanures: (0:14:28) at 720 k9.

(25:0:16) at 300 k9 in sprlng, and, to ryegrass only, after each
cut except the I ast.

Potatoes: thnures: (13:13:20) at 1500 k9. Ieedkiller: Linuron at
1.1 k9 in 900 l. Fungicide: llancozeb at 1.4 k9 in 250 I applied
six times, rith the pirimicarb on the flrst five occasions.
Insecticides: Phorate at 1.7 kg with the seed. pirlnlcarb at 0.14
kg.

S. barley: llanures: (20:10:10) at 350 k9. t{eedkiller: ilecoprop at
2.7 k9 in 900 I applied nith the fungiclde. Fungicide: Trldemorph
at 0.53 k9.

3rd Treatnent crops:
Lucerne: llanures: (0:14:28) at 720 kg.
Clover-grass ley and ryegrass: l.lanures: (0:14:28) at 720 kg.

(25:0:16) at 300 kg in sprlng, and, to ryegrass only, aiter each
cut except the I ast.

S. beans: l{o ne.
tl. yheat: ilanures: (0:20:20) at 250 kg, coobine drllled.

'ilitro-Cha1k' at 390 kg.. Ieedkillers: ilecoprop rith brmoxynil
and ioxynil (as 'Brlttox' at 3.5 I) in 250 'l .

1st Test crops:
L. wheat:
After alI sequences: tilanures: (0:20:20) at 250 kg. Ieedkillers:

ilecopmp Ilth bromoxynil and ioxynil (as ,Brittox, at 3.5 l) in
250 l.

After GRASS/0G: feedkillers: Paraquat at 0.84 kg lon in 220 l.
Glyphosat€ at 1.5 k9 ln 220 l.
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80/R/ Rti/l and 80/R/RN/z

Seed:
lfuseim bl ocks :

Sugar beet: Sush lbno G, som at 5.6 kg.
Lheat: Flanders, soyn at 200 kg.

iler sequence blocks:
Lucerne: Vertus, soyn at 28 k9.
Cl over-grass ley: 5215 meadoi fescue at 15 kg, climax timothy at 17

kg, Huia Ihfte clover at 4 k9. liixture som at 36 kg.
Ryegrass: S24 perennial ryegrass, som at 22 kg.
oats: lilanod, som at 200 kg.
Bar'ley: Georgie, som at 160 kg.
Potatoes: Pentl and Crom.
Beans: Minden, som at 180 k9.
mleat: Flanders, som at 200 kg.

Cul tlvations, etc.:-
l,luseun bl ocks:

2nd Treabrent crops:
Lucerne: PK applied: 20 [oy, 1979. Cut: 2 June, 1980, 23 July,

3 [ov.
Clover-grass ley and all-grass ley: PK applied: 20 Nov, 1979.

ilK applied (to all-grass ley only): 11 lhr, 1980, 3 June, 29
July. Cut: 28 liay, 21 July. 24 oct.

Sugar beet: Ploughed: 23 ihv, 1979. Disc harrcwed: 12 Apr, 1980.
IPK applied, rotary harroFd, seed som: 15 Apr. Tractor hoed:
2l ilay, 9 June. Singled: 3 June. Hand harvested: 6 ilov.

2nd Test crops:
I. rheat: Heavy spring-tine cultivated, seed sorn: 19 0ct, 1979.

Test tl applied: ll Apr, 1980. lieedkillers applied: 16 Apr.
Csnbine harYested: 21 Aug.

Reseeded grass and old grass: PK applied: 20 iloy, 1979. tlK
applled to all grass half-plots only: ll tihr, 1980, 3 June, 29
July. Cut: 28 ilay, 21 July, 24 0ct.

ihr sequerrce bl ocks:
1st Treatlent crops:

All crops: Cha] k applied: 3 Jan, 1980 (Highfield), 1l Jan
( Fosters) .

Lucerne and C] over-grass ley: Chisel pl oughed tyice: 18 Jan, 1980
(Highfield). Chlsel ploughed once: 25 Jan (Fosters).
Spring-tine cultiyat€d, PK applied, rotary harrored, seed sorn:
21 Apr. ilK applied: 4 July (Cloyer-grass ley only). Cut: 25
July, 24 oct.

Ryegrass: Chisel pl oughed: 18 Jan, 1980 (Hlghfield), 25 Jan
(Fosters). Spring-tlne cultivated, PK applied, mtary
harror€d, seed sor,Ir: 21 Apr. Topped: 25 Ju1y, 24 0ct.

S. oats and s. barley: Chisel ploughed: 18 Jan, 1980 (Highfleld),
25 Jan (Fosters). Rotary hamoHed: 6 Mar (s. bar'l ey on
Highfield only). Rotary harrcwed, seed som: 9 Apr.
lieedki'l'l er and funglcide applied: 30 l,lay. Combine haryested: I
Sept, (s. barley, Fosters only), 2 Sept, (r€maining crops).

2nd Treafirent crops:
All forage crops: P( applied: 20 tlov, 1979.
Lucerne: Cut: 4 June, 1980, 23 Ju]y, 24 oct.
Clover-grass ley, and ryegrass: t{K applied: 11 l,lar, 1980. Cut: 29

ihy, 23 July, 24 oct. NK applied (to ryegrass only):3 June,
29 Ju1y.
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80/R/Rll/l and 80/R/Rl{/2

Potatoes: Ploughed: e2 [oy, 1979. Spring-tine cultivated, tlPK
applied: 17 Apr, 1980. Rotar.y harroxed, seed planted: 18 Apr.
Grubbed: 25 Apr. Rotary ridged: 26 Apr, (Fosters), 29 Apr,
(Highfleld). Ieedkillers applied: 19 lhy. Fungicide applied:
18 June, 30 June, 11 July, 24 July, 5 Aug, l8 Aug yith
pirimicart on the first five occasions. Haulm mechanically
destroyed: 2 Sept. Lift€d: 8 oct.

s. barley: Ploughed: 21 [ov, 1979. Rotary harmHed (Highfield
only): 6 l.tar, 1980. Rotary harro*d, seed som: 9 Apr.
Iteedkil'ler and funglcide applied: 30 lhy. CflSine harvested: 1

Se Pt.
3rd Treatnent cmps:

All forage crops: PK applied: 20 [ov, 1979.
Lucerne: Cut: 4 June, 1980, 23 July. Topped: 5 Aug.
Cl over-grass ley and ryegrass: IK applied: ll lhr, 1980, 3 June

(to iyegrass only). Cut: 29 rl|ay, 23 July. Topped (except
GRASS/oG): 5 Aug.

S. beans: lbayy spring-tine cultivated: 19 oct, 1979. Rotary
harrored, seed som: 5fihr, 1980. Tractor hoed: 21 ihy, 9
June. Comblne harvested: 17 Sept.

tl. rheat: Ploughed: 12 Oct, 1979. Rotary harrcyed, seed som: 18
0ct. tl applied: 11 Apr, 1980. Ieedkil lers applied: 16 Apr.
Cqnbi ne harYested: 21 Aug.

lst Test crop:
ta. rheat:

After 'lucerne, cl over-grass ley and ryegrass (except
GRASS/oG): Ploughed: 20 Aug, 1979. Sprinltine cultivated:
3 oct. Rotary harrorred: 16 oct. Seed som: l8 oct.

After GRASS/oG: Paraquat applied: 22 Aug, 1979. Glyphosat€
applled: 27 Sept. Seed direct drilled and disc harroyed in:
18 oct.

After r. wheat and s. beans: Ploughed: 12 oct, 1979. Rotary
harroxed: 16 oct. Seed som: 18 oct.

Subsequent operations to aII sequences: Test I applied: 1l Apr,
1980. feedkillers applied: 16 Apr. Co ine harvested: 21
Aug.

t{oTE: In July w. uheat and s. barley on the ner sequence blocks Ere
sanpled for take-all and Phialophora.
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80/R/Rll/r A[0 80/R/R]U2

r'rusEt ,r BLocKs

DRY I,IATTER: TONI{ES/HECTARE

*t TABLES 0F llEAl{S ***r*

CLOVER-GRASS LEY

TOTAL OF 3 CUTS

r,tEAr{ t}ri

ALL GRASS LEY

T0TLOF3CI,TS

I,IEAI tng

LIf,ERIIE

TOTAL OF 3 CUTS

r.tEAl{ t!.rx

OLD GRASS

T0TAr r 3 CUTS

H IGHF IELO

5.92

24.2

FOSTERS

7.84

22.0

13.76

22.1

12.0

25.5

11.74

23.7

11.7

23.1

H IGHF IELO

32I'ID EXPTL YEAR
BLOCKS 1 & 4
BLOCK 2

MEAN DI'I%

c

4.61
3.87

25.5

Il

9.7 4
10.24

22.3
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I

80/R/RX/1 AID 80/R,/Rr{/2

RESEEDEO GMSS

IoTAL 0F 3 CIJTS

32ND EXPTL
YEAR
32XD EXPTL
YEAR
(SEEoED 1949
RESEEDED 1973 )

t{EAt{ D.lt

BLOCKS

I e4

2 &3

HIGIIF IELD

cx
4.99 10.52

5.40 10.77

24.0 23.2

FOSTERS

BLoCKS C I

1t3 6.66 10.61

2&4 4.73 9.74

2L.7 23.0

t4EAll o'tx

SUGAR BEET

xEr SEQUET€E BL0C|(S

r:r:Hr TABLES 0r EAIIS ***

BARLEY GMIN TO II}IE S/ HEC TARE

HISIFIELD FOSTERS

6.88

82.2

6.09

82.3

HIGI{FIELO FOSTERS

!lEA[ ltEA[

R00TS ( TASHEo): TollllEs/ IfCTARE

37.7 39.8

SUGAR PERCEIITAGE

16.9 17.6

ToTAL SUGAR: T0Xi{ES/}ECTARE

6.38 7.00

ToPS: Toi{[ES/HECTARE

38.2 32.5
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8O/R/ RII/I H IGHF IELO

IIIIITER }IHEAT 15T TEST CROP

rJElr SEQUEilCE BLoCKS

GMII'I TONIIES/HECTARE

****r TAELES 0F MEA S *****

N

SEqUENCE
TUCERNE

CLOGM
GMSS/G

ARAB L E/ A
ARABLE/R
GMSS/oG 3.67

MEAr'l 4.43

0

6.31
3.91
3.60
4.6i
4.42

50

7.09
4.75
5. 70
7 .06
6. 16
5.40

6.03

100

7,31
6.48
6.67
7 .37
6.73
6.37

6.8?

150

7.92
6.84
7 .30
8.28
7.58
6.52

7 .41

MEAN

7 .17
5.50
5.82
6.83
6.?2
5.49

6. 17

*T}*.T STANOARD ERRORS OF OIFFEREIICES OF MEANS *****

TAB LE SEQUENCE I SEQUE|{CE
il

sED 0.393 0.t74 0.539
EXCEPT THEN COI.TPARING I'IEAI'IS I.'ITH SAME LEVEL(S) OF:

SEQUENCE 0.427

***}f STRATUTI STAXDARO ERRORS AND COEFFICIEiITS OF YARIATIO}I *Ti**

SIMTIT'I DF SE Cyc

BLOCK.TP
BLOCK.I{P. SP

GMII| MEAI tfiX 82.9

SUB PLOT AREA HARVESTED

5
18

0.393
0.421

6.4
6.9

0.00322
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8O/R/RX/l H IGHF IELD

I{INTER I{HEAT 2ND TEST CROP

MUSEI',I BLOC(S

GRAITI TOiIIIES/HECTARE

***** TABLES 0F l{EAilS *****

FYI|RES6S l{otlE FYI,I IIEAN
ROTAT IOII
LUCERNE 6.56 6.43 6.49
CLoGRA 6.82 7.60 7.?l
GMSS 6.30 6.59 6.44

ARABLE 6.10 6.08 6.09

lrEAr{ 6.44 6.67 6.56

I 0 50 100 150 MEAI{
ROTATION
LUCERilE 4.68 6.21 7.30 7.79 6.49
CLoGM 5.10 6.84 8.03 8.87 7.Zl
GRASS 4.24 6.28 7.29 7.96 6.44

AMBLE 3.13 5.44 7.31 8.47 6.09

r'rEA[ 4.29 6.19 7.48 8.27 6.55

r{ 0 50 100 150 MEAN
F YT.{RES68

[or{E 4.04 6.23 7.32 8.19 6.44
FYr,r 4.54 6.16 7.65 8.35 6.67

MEAri 4.2g 6. 19 7 .48 8,27 6.56

t{ 0 50 100 150
FYMRES6S ROTATIO},I

NoNE LrcERNE 4.31 7.01 6.78 8.1s
CLoGM 4.43 6.35 7 -92 8.60
GRASS 4.73 5.53 7.57 7.36

ARABLE 2.69 6.03 7.00 8.67
Ffi LUCERIE 5.05 5.41 7.81 7.43

CL0GM 5.78 7.34 8.15 9.14
GRASS 3.75 7.03 7.00 8.56

ARAEIE 3.57 4.85 7.63 8.27

GMIII MEAN 4Z 82.7

PLOT AREA HARVESTEO O. 00653
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80/R./R[/2 FoSTERS

TIIITER IHEAT IST TEST CROP

r{Er{ SEQ{JEXCE BLoCrc

GMIII TO}IXES/HECTARE

ffi TAELES q: 194115 *****

t{ 0 50 100 150 l,tElr{
SEQUEXCE

LTJCERIE 5.17 6.96 7.78 7.77 7.OO
CLoGRA 5.58 6.97 7.51 7.93 7.OO

GRASS/G 3.30 4.82 6.23 6.88 5.30ARAELE/A 3.68 4.60 5.86 6.87 5.?5
ARABLE/R 3.40 3.92 4.89 6.03 4.56

llEAil 4.29 5.46 6.45 7.09 5.82

***T* STA}IDARO ERRORS OF DIFFERET{CES OF I{EAIIS ***
TABLE SEQUEIf,E I{ SEQUE}ICE

T

sED 0.297 0.t77 0.453
EXCEPT }IHEi{ COIPARING MEAilS TITH SA E LEVEL(S) OF:SEQUEICE 0.395

***I* STRATUq STATTOARD ERRORS AiID COEFFICIENTS OF YARIATIOil **rS

STRATU.{ 0F sE cvr

BLoC(.IP 4 0.297 5.1BLCX.TP.SP 15 0.395 5.8

GRAII MEAI D.tX 81.7

SIB PLOT AREA HARYESTED O.OO322
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80/u R[/2 FoSTERS

TINTER THEAT 2I{D TEST CROP

i{usErr,r BLocrc

GMIt{ TOIITIES/HECTARE

**** TASLES 0; t{EAflS ****

ROTATIOT{ LIjCERI{E CLOGRA

7 .?5
7 .48

7 .36

0

4.63
4.54

4.59

0

5.20
5.?6
4.48
3.40

4.59

t{
ROTATIO'I

LIf,ERI{E
CLOGM

GRASS

AMBLE
LIJCERTIE

CLOGRA

GRASS

AMELE

GR,AIII I{EAX Nlt 80.8

PLOT AREA HARYESTED O. 00663

FYT.IRES6S

[0r{E
F YI.I

ttEAll

I
F YI,{RE568

x0[E
FYH

EAII

I
ROTAT IOt{

LUCERTIE

CLOGM
GRASS

ARAELE

I'IEAN

FfiRE568
NO}IE

FYl't

7.52
7.76

7 .64

50

6.96
6.86

6.91

50

7 .23
8.17
6.51
5.73

6.91

0

5.50
4.92
4.67
3.12
4.91
5.60
4.29
3.38

Gn ss

5.68
6.68

6.68

1m

7.55
?.95

7.75

100

7.80
8.s5
7.36
7.28

7.75

50

6.11
8.43
6.67
5.98
7.7t
7.9r
6.34
5.47

ARABI."E

6.26
6.07

6.17

150

8.58
8.63

8.61

150

9.22
8.58
8.37
8.e5

8.61

lm
7.68
8.17
7.25
7.O7
7.93
8.95
7.13
7.50

XEAl'

6.93
7.00

6.96

I4EA'{

6.93
7.m

6.95

EAII

7.35
7.il
6.68
6.17

5.96

150

9.08
8.56
8.1I
8.57
9.37
8.@
8.6tt
7 .93
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