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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
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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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84lvlRfrl3

LEY/ARABLE

Object: To compare the effects on soil fertility of rotations rith or
rithout leys - l{oburn Stackyard D.

Sponsor: A.E.,rohnston.

The 47th year, leys, s. barley, s. beans, w. wheat.

For previous years see 'oetails' 1967 & 1973 and 74-83/ll^l{/3.

uesign: 5 series of 8 plots, split for treatments other than rotations.

Hhole plot dircnsions: 8.53 x 40.7.

TreatfiEnts: All phases of four five-course rotations were origina'lly
present:

ROTATIOI{

LEY Clover/grass ley: L, L, L, P, ll
CLo All legume ley: SA, SA' sA' P, I until 1971 then CL' CL'

cL, P, X

A Arable with roots: P, R, C, P, l{ until 1971 then P, B' B'
P, t{

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

P:potatoes,R=r.rye'C=carrots, l{ = t{. rheat' B = s. barley'
H = iray, L = clover/grass ley, SA = sainfoin ley' CL = red clover ley

Rotations thensel ves fo'll orred different cycles:

On four plots in each block the rotations rere repeated

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

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

LX 3 (Previous LEY) Lll, Ll{, Ll{, L, B

Lc 3 (Previous cLo) LC, LC, LC, H, B

AF (Previous A) F' F, BE, x, B

AB (Previous A H) B, I, BE, U, B

Ll{ = grass ley l,ith N, LC = clover/grass ley no l{, BE = s. beans (s. oats
unti'l 1980), F = fallor

Plots hitherto in alternating rotations were changed to
test eight-Year I eYs:

Lt{ 8 Lt{, L , Lt{, LN, Lt,l, Lll, Lt{, Ll{, t{, B

LC 8 LC. LC, LC. LC, LC, LC, LC, LC, L, B
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84/l{/Rr{/3

The ner schem started.by sowing these ner leys in spring
1976 on four phases and in spring 1977 on the-fifth ihas;(znd test crop in 197G).

Yields are taken only from the leys and the test crops.

Treatments to first test crop r. Irheat, all combinations of:

tlhol e p'lots

1. ROTATIOI{

Lfl I
Lr{ 3
LC8
LC3
AF
AB

1/2 pl ots

2. FYttRE563

TIONE

F YI{

1/8 pl ots

3. t{

0
70

140
210

Rotations:

Farrryard manure resldues, last applied 1963:

llone
38 tonnes on each occasion

l,litrogen fertilizer (kg ) as , .itro-Chalk,:

Treatments to second test crop s. barley, all combinat.ions of:
Ihol e pl ots

1. ROTAIION

L 8
Lt{ 3
LC8
LC3
AF
AB

1/2 pl ots

2. FYI{RE562

0t{E
FYI.I

Rotati ons:

Fa rmyard manure residues, last applied 1962:

llone
38 tonnes on each occasion
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84/I/RN/3

1/8 plots

3. li lti trogen fertilizer (kg t{) as 't{itro-Chalk':

Treatments to I eys:

FYil RES Farmyard manure residues
NoNE lbne
FYtl 38 tonnes on each occasion, last applied 1966 to

lst year leys, 1965 to Ard year leys, 1964 to 3rd year
leys, 1963 to 4th year leys, 1962 to sth year leys.

Corrective K dressings (kg KZO) as ruriate of potash, app'lied to first
test crop w. |,heat and long-term leys in the yrheat block:

Continuous rotations t{o FYll FYll
hal f plots ha'lf plots

Ex-a I ternati n9 rotations

L 8 ploughed for l{. wheat 489 3?6
LN I not ploughed 351 289
LC 8 ploughed for *. wheat 75 0
LC 8 not ploughed 289 376

Standard appl i cations : -
Grass ley and clover/grass, lst year: Hanures: (0:18:36) at 420 kg. N

at 75 kg as ' itro-Chalk' to grass ley only. t{eedkiller: }ICPB at
2.1 kg in 250 l.

Grass ley, znd, 3rd, 4th, 5th, 6th, 7th and 8th years: Ilanures:
llagnesian limestone at 5.0 t to 5th year on'ly. (0:18:36) at 410 kg.
(25:0:16) at 300 kg in spring and after the first cut. Heedkillers:
ITCPA with llcPg (as 'Trifolextra' at 7.0 l)'in 250'l to 2nd year only.

Clover/grass ley, znd, 3rd, 4th, 5th, 6th, 7th and 8th years: ihnures:
l'|agnesian linestone at 5.0 t to sth year only. (0:18:36) at 410 kg.
l(20 at 48 kg as mrriate of potash in spring and after the first
cut. leedkil'lers: I'ICPA with l,tCPB (as 'Trifolex-tra' at 7.0 l) in
250 I to znd year only.

S. bar'ley, Ist and 2nd treatment crops: ilanures: (20:10:10) at 400 k9.
Heedkil'lers: 3, 6-dich'loropico'linic acid at 0.07 kg nith bromoxynil
octanoate at 0.34 kg and mecoprop at 2,1 k9 in 250 1. Fungicide:
Tridemorph at 0.52 kg in 250 l.

S. beans: 3rd treatment crop: llanures: (0:20:20) at 200 kg.
I. wheat, lst test crop: ilanures: (0:20:20) at 310 kg. Ieedkillers:

Glyphosate at 1.8 kg in 280 l Chlortoluron at 3.5 kg in 250 l.
Nematicide: Aldicarb at 10 k9,

0
60

120
180

LN
LC
AF
AB

452 527
301 364
665 640
653 7s3
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S. barley, znd test crop: Manures: Ii|agnesian limestone at 5.0 t.
(0:20:20) at 310 kg. IJeedkillers: 3, 6-dichloropicolinic acid at
0.07 kg bromoxyni I octanoate at 0.34 kg and mecoprop at 2.1 kg in
250 1. Fungicide: Tridemorph at 0.52 k9 in 250 l. Itematicide:
Al di carb at 10 kq.

Seed: Grass'ley: Climax timothy at 17 kg, meadow fescue at 1/ kg,
mixture solrn at 34 k9.

C'lover/grass ley: C'limax timothy at 18 kg, meadow fescue at 15 kg,
Huia white clover at 4 kg, mixture sown at 37 kg.

5. barley: Triumph, dressed with triadimenol and fuberidazole, sown
at 160 ks.

S. beans: l1i nden, sown
l{. wheat: Ava'lon, sown

at 270 kg.
at 200 kg.

Cu lti vati ons, etc.:- Treatment crops:
Grass ley and clover/grass ley, lst year: P'loughed: 3 oct, 1983.

Spring-tine cultivated: 21 l'lar, 1984. PK applied, applied to grass
ley only: 6 Apr. Rotary harroy{ed, seeds sown: 10 Apr. t{eedkiller
applied: I Aug. Cut: 24 July, 10 Sept.

Grass ley and clover/grass ley, znd, 3rd, 4th, 5th, 6th, 7th and 8th
years: lJeedkiller applied to 2nd year only: 22 Sept, 1983. Magnesian
limestone app'lied to 5th year only: 30 Sept. Corrective K applied to
4th year only: 4 oct. PK app'lied: 15 Nov. NK applied to grass'ley,
K applied to clover/grass ley: 13 tlar, 1984, 20 June. Cut: 11 June,
10 Sept, and 13 Dec (except 3rd and 8th years ploughed before
w. wheat).

S. barley, 1st and 2nd treatment crops: P'loughed: 30 Sept, 1983.
Spring-tine cultivated, NPK applied, rotary harrowed, seed sown:
21 ttar, 1984. lieedkillers applied: 24 trhy. Fungicide applied:
15 June. Combine harvested: 15 Aug.

Fa'l1oll, lst and 2nd treatment years: Ploughed: 30 Sept, 1983.
Spring-tine cultivated: 21 llar, 1984. Rotary cultivated: 28 June.
Cultjvated with thistlebar: 10 Aug.

5. beans, 3rd treatment crop: Ploughed: 30 Sept, 1983. Spring-tine
cultivated, PK app'lied: 21 llar, 1984. Seed sown: 23 I'lar, Combine
harvested: 24 Au g.

Test crops:
I. wheat, lst test crop: G'lyphosate applied to leys: 22 sept, 1983.

P'loughed: 30 sept. Corrective K app'lied: 4 oct. PK and aldicarb
applied, spring-tine cultivated ldith crumbler attached, seed sown:
5 oct. Chlortoluron app'lied: 6 oct. N applied: 9 Apr, 1984.
Combi ne harvested: 21 Aug.

S. barley,2nd test crop: l4agnesian limestone applied: 30 Sept, 1983.
Ploughed: 3 oct, Spring-tine cultivated, PK and aldicarb appl.ied,
seed sown: 21 Mar, 1984. l{ applied: 23 ar. t{eedkillers app'ljed:
24 llay. Fungicide applied: 15 June. Combine harvested: 15 Aug.
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LEYS

lST CUT (r1/6/84, 0R 2417184 FoR 1ST YEAR LEYS) oRy I,iATTER Toi{ ES/HECTARE

NOI{E F YI.I I.IEANFYI.I RES
LEY
LC1
LCz
LC3
1fl1
Lt{2
LN3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC6
LLCT
LLCS
LLI{1
LL II2
LLt{3
LLN4
LLI{5
LL N6
LLI{7
LL II8

ttEAt{

0.38
4.36
4.20
0.66
6,86
3.68
0.64
4.6 3
4.33
4.96
7. 10
5.5 9
5.39
3.96
0.64
7 .10
4.81
5.12
5.35
5.97
6.35
4.7 2

4.40

0.36
5.30
4.25
0.89
7.00
4.4 3
0.79
5.14
4.28
4.7 5
7.0 5
s,84
4.91
3.3 9
0.92
7.53
5.27
4.81
5. 16
5.9 3
6.68
5.62

4.56

0.3 i
4.83
4.23
0.78
6.9 3
4.06
0.7 2
4.88
4.30
4.8s
7.08
5.71
5. 15
3.67
0.78
7.31
5.04
4.97
5.26
5.95
6.52
5.17

4.48

15T CUT MEAN DitT 16.7
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LEYS

2il0 CUT (r0/9/84) DRY MATTER T0I{r{ES/}TECTARE

FYM RES
LEY
LC1
LC2
LC3
Lti 1
LIi2
L 3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC6
LLCT
L LC8
LLNl
LLN 2
LLN3
LLN4
L LT{5

LLN6
LLI{7
LL II8

r.tEAr{

tl0riE

1.04
0.54
0.52
0.8 5
2.68
1.31
1. 91
1.04
0.56
0.7 4
1.68
1.87
0.78
0.20
0.64
?.27
1.08
1.24
2.51
3.31
1.97
0.82

1.34

F YIl

t.25
0.i 1

0.6 5
0.87
2.54
0.8 5
1.7 7

I.0 2
0.55
I .14
1.97
1.8 5
0.78
0.27
1.17
2,16
1.86
1 .15
2.56
3.15
2.02
1.24

1.4 3

IiIEAN

1. 15
0.62
0.58
0.86
2.6t
1.08
1.84
1.03
0.55
0.94
t.82
1.86
0.78
o.24
0.90
2.21
t.47
1.19
2.54
3.23
1.99
1.03

1.39

zr{D CUT r'iEAN Dt4t 22.0
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LEYS

3RD CUT ( 13/12184) DRY I{ATTER TONIIES/HECTARE

or{E F Yt{ EAt{FYI,I RES
LEY
LCl
LCz
LC3
Lt{ I
Lfi2
Lt{3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC6
LLCT
LLCS
LLIII
LLI{2
LLII3
LLI{4
LLI{5
LLN6
LLn7
LLNS

IEAt{

3RO CUT }IEAN DI.II

0.20
0.10
0.00
0.22
0.29
0.00
0. 11
0.14
0.08
0.10
0.03
0.02
0.07
0.00
0.09
0.10
0.05
0.04
0.03
0.0 3
0.05
0.00

0. 10

I3.6

0.32
0.14
0.00
0.2 3
0.17
0.00
o,?7
0.14
0. 18
0.21
0.04
0.0 4
0.13
0.00
0. i8
0.12
0.04
0.0 3
0.06
0.03
0. 10
0.00

0.14

0.26
0.t2
0.00
0.23
0.23
0.00
0. 19
0.14
0.13
0.19
0.03
0.03
0.10
0.00
0.14
0.11
0.05
0.03
0.04
0.03
0.07
0.00

0.t2
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LEYS

ToTAL 0F 3 CUTS DRy ilATTER T0I{ ES/HECTARE

F YI{ RES
LEY
LC1
LC2
LC3
LN1
Lt{2
LN3

LLCl
LLC2
LLC3
L LC4
LLC5
LLC6
LLCT
LLCS
L LiIl
LLI{2
LLtt3
LLN4
LLI{5
LLI{6
LL t{7
LL II8

EAti

TIONE

1.6?
5.00
4.7?
1.73
9.83
4.99
2.65
5.80
4.97
5.80
8.81
7 .48
6.24
4.16
i.37
9.47
5.93
6.40
7.89
9.31
8.37
5.5 3

s.82

F YI.I

1.93
6.15
4.90
1.99
9.71
5.28
2.83
6.3 0
5.01
6.15
9.06
7 .13
5.82
3.6 6
2.27
9.80
7.17
5.98
7.78
9.12
8.80
6.86

6. 10

i,tEAti

t.71
5.5 7

4.81
1.86
9.71
5.14
2.74
6.05
4.99
5.98
8.9 3
7.60
6.03
3.91
r.82
9.64
6.55
6.19
7 .84
9.2I
8.58
5.19

5.96

TOTAL OF 3 CUTS I,IEAI{ DIT 24.4

PLOT AREA HARVESTEO O.OO183
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BARLEY 2ND TEST CROP

GRAIN TONNES/HECTARE

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

FYI{RES62 NOIIE FYM I.,IEAN

ROTATIOI{
LN I 6.65 6.68 6,67
LN 3 6.73 6.63 6.68
LC I 6.89 7.10 6.99
LC3 6,61 6.82 6.12AF 5.81 6.19 6.00

AB 5.54 5.32 5.43

MEA 6.37 6.46 6.41

N O 60 LzO 180 MEAN
ROTAT ION

LN 8 6.17 7.22 6.14 6.54 6.67
LN 3 5.25 6.94 7.60 6.92 6.68
LC I 6,28 7.56 6.83 7.30 6.99
LC 3 5.41 7.33 7.72 6.35 6.72AF 3.50 6.57 6.88 7.07 6.00AB 3.62 5.27 6.58 6.23 5.43

EAN 5.05 6.81 7.06 6,14 6.41

N 0 60 t20 180 EAN
FYMRE 562

NoNE 4.93 6.67 7 .1.L 6, 78 6.37FY 5.16 6.95 7,01 6.69 6.46

MEAN 5.05 6.81 7.06 6.74 6.41

r{ 0 60 t20 180
ROTATIOI{ FYI.IRE562

LN 8 NoriE 6.18 6.73 6.73 6.98
FYtt 6.17 7.70 6.76 6.09

Lt{ 3 NoNE 5.15 7.05 7.59 7.r4FYI'i 5.36 6.84 7.61 6.10
LC 8 t{oNE 6,00 7.09 7.42 7,05FY 6.55 8.03 6.24 7.56
LC 3 Not{E 5.18 7.18 7 .70 6.40

FY 5.76 7.48 7.15 5.30AF NoNE 3.38 6.55 6.30 7.02FYtt 3.62 6.59 1.46 7.L2AB NoNE 3.71 5.46 6.91 6.07FYtt 3.53 5.08 6.25 6.40

GRAIN MEAN DMX 84.4

PLOT AREA HARVESTED O.OO251
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I'II{TER YHEAT

GRAIil TO]iIIES/HECTARE

rrr** TABLES 0F EAilS *r**r

FY],|RES63 t{oilE FYI r,rEAn

ROTATIOiI
Lt{ 8 8.66 8.18 8.42
Lr{ 3 8.92 1.4t 8.17
LC 8 9.26 9.52 9.39
LC 3 10.19 9.13 9.66

AF 8.35 7.50 1.92
A8 7.02 6.66 6.84

t{EAn 8.73 8.07 8.40

il 0 70 140 210 l.lEAil
ROTATION

L 8 5.46 8.68 9.20 10.33 8.42
Lr 3 4.92 7.66 9.75 10.35 8.17
LC I 7.51 9.66 11.04 9.36 9.39
LC 3 7.18 11.06 10.s2 9.88 9.66

AF 4.28 8.94 9.72 9.35 1.92
AB 3.66 5.56 1.14 9.41 6.84

r,rEAr{ 5.50 8.76 9.55 9.78 8.40

il 0 70 140 210 nEAil
F YXRE 563

ilottE 5.69 8.98 9.91 10.35 8.73
FYr{ 5.31 8.54 9.21 9.21 8.07

riEAtt 5.50 8.75 9.56 9.78 8.40

il 0 70 140 zLO
ROTATIOII FNNE563

Ln I [ot{E 5.61 8.55 9.67 10.80
FYr.t 5.32 8.81 8.7? 9.87

Lil 3 or{E 5.16 7.56 ll.to 11.87
FYtt 4.67 7.76 8.39 8.83

LC I iloilE 7.13 9.34 10.67 9.92
FYr'r 7.89 9.91 1r.41 8.81

LC 3 r{ot{E 8.37 11.87 10.28 10.22
FYl,l 6.00 10.24 10.75 9.54

AF t{01{E 4.02 10.14 9.58 9.67
FYn 4.54 7.74 8.66 9.04

AB r{oilE 3.85 6.41 8.18 9.63
FYlt 3.46 6.70 7.30 9.18

GRAI t{ XEAil Dr.tt 89.1

PLOT AREA HARVESTED O.OO251
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I.IARKET 6AROETI

object: The experim€nt co{pared the effects of fertilizers and organic
manures applied annua'l'ly jn the period 1942 to 1967. Residua'l effects
of the organic manures were studied in arable crops from 1968 to 1973.
From 1974 until 1982 the site ras maintained in grass without yields. A
new sequence of arable cropping started in 1983 to study further the
residual effects of the organic manures, particularly the avai lability
of netal s from sewage sludge - l,loburn Lansome I.

Sponsor: S. P. ltkGrath.

The 43rd year, red beet, carrots, clover.

For previous years see 'Details' 1967 & 1973, 74-80/l{/Rl{/4 and 83/}l/Rt{/4.

Design: 2 series each of 4 blocks of l0 plots. 0n one series the plots are
split, systeflEtically, for red beet and carrots.

Hhole plot dimnsions: 8.15 x 5.18.

Treatments:

To Series A, red beet and carrots, all combinations of:-

1. otl RESID Residues of organic manures:

FYI'I FarflVard manure until 1967
SEI{AGE Sewage sludge until 1962
sEi,l C0ll Sewage sludge, composted rrith strayr, until 1962
VEG Cott Vegetable compost unti'l 1952, then farlyard manure until

196 7

2. 0l.l RATE Rates of organic manures (t per crop):

25
50

EXTRA plus one extra treatment (duplicated):

Nol{E No organ'i c manures

To Series B, white clover, all combinations of:-

1. 0l{ RESID Residues of organic manures:

FYl,l Farq/ard manure to whole plot untll 1964, to half plots
until 1967. Untreated ha'lf plots received a
bal anci ng dressing ln 1974

SEIIAGE Sewage sludge until 1962
SEt Col{ Sewage sludge, composted with straw, until 1962
VEG Cott Vegetable compost unti'l 1962, then farmyard manure until

1965
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2. OIiI RATE Rates of organic manures (t per crop):

EXTRA plus one extra treatment (dupllcated):

PEAT Peat at 31 t per crop to half plots 1965 to 1967.
Untreated half p'lots recel ved a balancing dressing in
197 4-

NoTE: 0n series A red beet in 1984 fo'lloHed carrots in l9B3 and vice versa-

25
50

Basal appl i cati ons:
Series A: Red beet: llanures: (0:20i20) at 750 kg, at

Chalk'. Insecticide: oem€t on -S rnethy I at 0.24 kq in
Carrots: lianures: (0:20:20) at 750 kg. at 70 kg as
Insecticides: Carbofuran (as ,ya'ltox, granules at 94
methyl at 0.24 kg in 250 l.

200 k9 as rlii tro-
250 ',t .
't{itro-Chalkr.
kg ). Demeton-S-

Series B: Clover: i{anures: (0:18:36) at 380 kg. Heedkiller: paraquat at
0.4 k9 ion in 250 l.

Seed: Red beet: Detroit Crimson Globe, sonn by precision drill.
Carrots: Chantenay Red-cored Supreme, sov{n by precision dr.ill.
C'lover: B'lanca xhite clover, sown at I kg and resof,n at 17 kg.

Culti vations, etc.:-
Series A: Red beet: Ploughed: 15 Feb, 1984. Spring-tine cultivated

with crumbler attached, PK and ll applied, porer harrored trice:
16 Apr. Seed sorn: 18 Apr. Seed resoun: 25 ltay, Hand hoed: 18-
19,,une. Insecticlde applied: 27 June. Singled: 3-6 July. Hand
hoed: 6 July. Hand harvested: 20 Aug.
Carrots: Ploughed: 15 Feb, 1984. Spring-tine cultivated with
crumb'ler attached, PK and t{ applied: 16 Apr. Carbofuran applied,
poter harrored trice, seed soln: 18 Apr. Seed resown: 25 llay. Hand
hoed| 2L-22 June, 6-9 July. Demeton-S-methyl app'lied: 27 June. Hand
harvested: 21 Aug.

Series 8: Clover: PK applied: 19 Sept, 1983. ploughed: 20 S€pt.
Spring-tine cultivated rith crumbler attached, seed sown: 11 oct.
t{eedkiller applied: 17 Apr, 1984. Powe r harrowed: lB Apr. Seed
reso*n: 19 Apr. Cut: 24 July, I llov.

oTES: (1) All crops failed at the first sof,ing and had to be resown.
(2) Crop samles t{ere taken at maturlty and soi'l samples after

harvest for chemical analyses.
(3) one plot of Selies B clover was contaminated with soll from

adjacent p'lots rrith high metal content and lt has been treated
as missing, it had treatment combinat.ion VEG Cot{, 50. Ar
estimated value was used in the analyses.
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R00Ts FRESH TEIGHT Tofli{ES/HECTARE

fi*** TABLES 0F l{EAilS r*r*r

ofl RESrD FYr4 SEXAGE SEI Cor,t VEG Co]t ttEAr{
OI.I RATE

25 23.2 23.1 25.8 20.4 23.3
50 28.0 19.4 27.8 25.1 23.7

irEA 25.6 21.5 23.8 23.1 23.5

t{oNE 21.9

GRATID XEAI{ 23.2

.T*T STAIIDAIID ERRORS OF OIFFEREIICES OF iIEAilS T*T*T

TABLE 01,1 RESID 014 RATE 0l,l RESID
O}t RATE

sED 2.24 1.59 3.17

SEO FOR COMPARII{G I{OI{E IIITH AI{Y ITEI.I II{ OI.I RESID.OI,I RATE TABLE IS 2.75

rTT*T STRATUI{ STAIIDARD ERRORS AIID COEFFICIEIITS OF VARIATIO **Ti*

sTRATUl,r 0F SE CVt

8LoC(.I{P 28 4.48 19.4
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94IYIRV4 RED BEET

TOPS FRESH TEIGHT TOIII{ES/HECTARE

*rr.. TABLES 0F rEAilS r*r**

or,t RESID Fyil SEIAGE sEr{ cofi vEG coil IEA
Ot.t RATE

25 r2,1 11.1 11.6 11,1 11.650 12.5 t0.2 9.2 t2.4 11.1

ttEAt{ L2.6 10,7 10.4 11.7 11.3

ot{E 11.4

GRAI|D r,tEAr{ 11.4

r**TT STAIIDARD ERRORS OF OIFFERENCES OF I4EAIIS ***rr

TAEIE OIl RESID OI.I RATE OI{ RESID
OiI RATE

sED 0.77 0.54 1.09

SED FOR COI{PARIIIC I{OIIE }IITH AIIY ITEX II{ OI,I RESID.OI.I RATE TABLE IS 0.94

rTTTT STRATU{ STAIIDARD ERRORS AilD COEFFICIEI{TS OF VARIATIO *rrii
STRATU}I DF SE CVr

BLoC(.IP 28 1.54 13.6

PLOT AREA HARYESTED O.OOO22
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84/ltlRfl/4 CARRoIS

R00Ts FRESH XETGHT T0I{i{ES/HECTARE

r***r TABLES 0F tlEAttS *.rri
0r{ RESID FYH SE|{AGE SElt Cot{ VEG Cor,t EAt{

OI,I RATE
25 28.5 26.2 26.0 29.8 27.650 33.7 23.5 31.6 36.0 31.2

r4EAi 31.1 24.8 28.8 32.9 29.4

r{0 8 34.2

GRAilD I{EA[{ 30.4

rT**T STAIIDAIID ERRORS OF DIFFEREIICES OF }IEAiS TTT*T

TABLE OI,I RESID OI.I RATE OI,I RESI D

OII RATE

sED 2.47 1.75 3.50

SEO FOR COI{PARIIIG XOTIE I{ITH AIIY ITEI,I IN OI.I RESIO.OII RATE TABLE IS 3.03

ATTT* STRATIJIi| STAXDARD ERRORS AIID COEFFICIEI{TS OF VARIATIO *r***

STRATUI{ DF SE CVT

BL0CK.!P 28 4.9s 15.3
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84/X/Rfl/4 CARRoTS

TOPS FRESH I{EIGHT TOI{NE5/HECTARE

fifir TABLES 0F I4EA S *r*r*

ott RESID FYtt SETAGE SEt{ Coi,t VEG Cofi ilEAt{
OI{ RATE

25 11.6 10.6 10.8 11.6 tt.z
50 12.1 8.6 11.8 t2.9 11.3

r,rEAfl 1I.8 9.6 11.3 r2.2 Lt.2

NoNE r3.0

GRA D r,rEA 11.6

rTT*T STAIIDAIID ERRORS OF DIFFERENCES OF IIEA S *T.T*

TABLE OI.i RESID OI.I RATE OI.I RTSI D

0l,l RATE

sED 1.05 0.74 1.49

SED FOR COIIPARIilG ]IOI{E YITH AI{Y ITEI,I III fi RESIO.OI{ RATE IAELE IS 1.29

rTTTT STRATUI STAIIDI,RO ERRORS A]ID COEFFICIEilTS OF VARIATIOil r****

STMTUII DF SE CVT

BLoCK.||P 28 2.t0 18.1

PLOT AREA HARVESTED O.OOO22
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84/rlR l4 XflITE CLoVER

1ST CUI (2417/84) DRY T,IATTER T0IiI{ES/HECTARE

r**** TABLES 0F llEAllS ****a

0[ RESIo FYr4 SEI{AGE SEll Cor{ VEG Coil ltEAil
OI.I RATE

25 0.69 0.43 0.35 0.88 0.59
50 1.19 0.2t 0.38 0.71 0.62

MEAi{ 0.94 0.32 0.37 0.80 0.61

PEAT O.5O

GRA D itEAt{ 0.58

***** STAI{DARD ERRORS OF OIFFEREI{CES OF iIEAIIS *****

TABLE OI.I RESID OI{ RATE OI'I RESI D

OI{ RATE

sEo 0.113 0.080 0.160

SED FOR COI{PARII{G PEAT }IITH AIIY ITEIT IIi OI,t RESID.OI{ RATE TABLE IS 0.139

*iTT* STRATI'I STAI{DARD ERRORS ANO COEFFICIE'{TS OF VARIATIOI{ **T**

STRATUI{ DF SE CVX

BLoCK.TP 27 0.?27 38.8

lST CUT ilEAN Ditr, 21.4
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ulvlqltl4 xHrTE cLovER

2nD CUT (1/11/84) oRy I'|ATTER Tot{t{ES/HECTARE

r***r TABLES 0F tlEANS *r}r*

oil RESIo Fy[ SEXAGE SEX C0 VEG COt{ EAil
OI.t RATE

25 1.50 1.28 t.29 1.46 1.4150 1.5? 1.36 r.42 1.56 7.41

r.rEAr{ 1.56 1.32 r.35 1.51 1.44

PEAT I.44

cRAttD t{EA 1.44

****T STAITDARD ERRORS OF DIFFEREIICES OF i{EANS *****

TABLE OI.I RESID OI,I RATE OiI RESIO
O}I RATE

sEo 0.063 0.045 0.089

SED FOR COI.TPARII{G PEAT XITH AI{Y ITEI4 IN OI'I RESID.OI,i RATE TABLE IS 0.077

*T*** STRATUII STAI{DARD ERRORS AI{D COEFFICIEIITS OF VARIATIOII ***}*

STRATUI.I DF SE CVX

BLoCK.XP 27 0.126 8.8

2r{0 cuT ilEAl{ Dr{I 13.0
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84/X/R[/4 r{HITE CLoVER

TOTAL OF 2 CI,ITs ORY MTTER TOiII{E S/HECTARE

*a*r TAELES 0F ilEANS *rlrr

0r4 RESID FYr,t SE|{AGE SE}l Cor'r VEG Cor,r r,tEAN

OM RATE
25 2.28 1.71 1.64 2.34 2.00
50 2.7t 1.58 I.80 2.28 2.O9

r,rEAil 2.50 1.65 t.72 2.31 2.04

PEAT 1.94

GRA D r,tEAr{ 2.02

r**r* STAIDARD ERRoRS 0F 0IFFERE CES 0F t{EA S r*r**

TABLE OI'{ RISID OI,I RATE OI'I RESID
OiI RATE

sEo 0.126 0.089 0.178

SED FOR COI,TPARII{G PEAT IiITH AIIY ITE'.I IX OI.I RESID.OIII RATE TABLE IS 0.155

r*TT* STRATU{ STAI{DARD ERRORS AIID COEFFICIEI{TS OF VARIATIOfl T****

STRATUT,I DF sE CVf

BLoCK.IP 27 0.?52 12.5

ToTAL 0F 2 CUTS r,tEAr{ Dtfi 20.3

PLOT AREA HARVESTEO O.OOO75

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 31

84/R/Rr{/5

ARABLE REFEREI{CE PLOTS

object: To study the long term effects of Ffi and l{, p and K fertilizers
on the yield and mineral content of crops - Great Field IV.

Sponsor: F. V. lllddorrson.

The 29th year of a rotation. s. barley, Iey, potatoes, r. wheat, kale until
1980, y. barley, ley, potatoes, Ir. rrheat, r. oats slnce 1981. The 24th
year of a rotatlon on the additional plots (as the inifial above
rotation for 20 years; w. barley, ley, potatoes, w. rheat, x. oats slnce
f980). the 28th year of permanent grass.

For previous years see 58/Bcl1(t), 59/Bc/I(t), 60/8/3(t), 6t-64tBl?,
65 lB l 2(t\, 66 lB l 2(t), 61 lB / 2, 68l B / 3(t) and 69-83/R/Rt{/5.

Design: I block of 12 plots for each crop on original p'lots. 1 block of
7 plots for each crop on additional plots.

Ihole plot dlmensions: 2.13 x 2.44.

Treatfipnts: Fertllizers and far[Uard manure:

}IAI{URE

ori gi na'l pl ots

0
t{1
P

illP
K

I{1K
PK
I{IPK
I{2PK
D

nlPm
I{2PKD

I1,2 (kg il):_20,40 (ley): 100, 200 (w. wheat, r,. bar'ley and w. oats):
L25, 250 (potatoes, and permanent grass) as ,tfitro-Chalk,

P: 63 kg P205 as superphosphate

K: 250 k9 K20 as mriate of potash

0: 38 tonnes FYll (pemEnent grass): 100 tonnes (to potatoes only -
50 tonnes to potatoes and kale untll 1980): none to other crops

Ii0TES: (f) All r. wheat on these plots receives a standard dressing of
82 f9 [90 as Epsom salts.

(2) Cereals receive 20 k9 of 1and 40 kg of l{Z in itarch, remainder
in Apr.tl.

76

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 32

84/R/Rr{/5

Additional plots

ItlAllURE Fertilizers frofl 1980 to 1984 and in previous years:

1980-84 unt
00
I{2PK N2
N2PXtt6 fl2
i{2PKS t{2
zPKttGS r{2

t{lPKr'iGS r{2
N3P$'IGs N2

i I 1979

PK
PK I{G CA

PKCAS
P( I{G S

PK CA I.IG S

PK CA i.ic S TE

N: ln 1984: 11: 20 kg (ley), 120 kg (tl. v{heat, t{. barley and i{,
oats), 160 k9 (potatoes). N2: 30 kg (ley), 160 kg (w. yrheat, w,
barley and w. oats), 240 kg (potatoes). N3: 40 k9 ('tey), 200 k9 (w.
wheat, w. bar'ley and w. oats), 320 kg (potatoes). Unti'l 1979 N2 =
larger rate on original p'lots in these yeats. As urea in all years.
Cereals receive 40 kg li in llarch, relEinder in April.P: 126 kg P205 as potassium dihydrogen phosphate.

K: 25I kg K20 total. As potassium dihydrogen phosphate (83 kg K20) onall PK plots. In addition plots without S receive 168 kg K20 as
potassium chloride, plots *ith S recelve 92 kg K20 as potassium
sulphate plus 76 kg K20 as potassium chloride. Since 1978 all pK
plots receive, in addition to the standard total, 126 kg K20 for
potatoes, applied in autumn as potassium chloride.

llG: 126 kg fgo as magnesium chloride.
CA: 126 kg Cao as ca'lcium carbonate until 1979. In 1980

previously given CA received calcium carbonate at 7.5
pl ots not
t, except 0

rhich Yras given 5 t.S: 30 kg S supplied by the potassium sulphate.
TE: Trace element mixture Hhich included l.tn, Cu, Zn, B,

Standard appl icati ons:
original and additional pl ots:

All cereals: leedki'llers: lilecoprop, bromo{yni'l and ioxynil (as ,Brittox,
at 3.5 l) with (except for oats) chlortoluron at 3.5 kg, applied
rrith the pemEthrin in 22O l. Fungicides: Prochloraz at 0.40 kg
with tridemorph at 0.52 kg in 220 1. Carbendazim at 0.15 kg, maneb
at 1.6 kg and tridemorph at 0.37 k9 *ith captafol at 1.1 k9 applied
v{ith the pirimicarb in 220 'l . Insectlcides: permethrin at 0.05 k9;
pi rimicarb at 0.14 kg.

l{. wheat and yi. oats: Fungicides: Propiconazole at 0.13 kg and captafol
at 1.1 kg in 220 l. Growth regulator: Chlormquat at 1.9 kg in
220 t.

I. barley: Carbendazim at 0.15 k9, maneb at 1.6 k9 and tridemorph at
0.37.k9 in 220 I. Growth regu'lator: ilepiquat chloride and ethephon
(as 'Terpa'l 'at 2.8 l) in 220 l.

Potatoes: lleedkillers: Linuron at 0.93 k9 y{ith paraquat at O.2g kg lon
1n 22O l. Fungicide: l{ancozeb at 1.3 k9 in 220 I apptied with the
insecticide. Insecticide: Pirimicarb at 0.14 kg.

Seed: ll. rheat: llonnan, sorn at 210 k9.
Il. barley: Panda, sown at 200 k9.
l. oats: Peniarth, sorn at 210 kg,
Potatoes: Desi ree.
Grass-clover 'ley: RVP Itatian ryegrass and Hungaropo'ly red clover.

l',1o, Ca and Fe.
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84/R/Rr{/s

Cu'lti vati ons, etc.:-
L. nheat: Dug by hand: 19 Sept, 1983 (origina'l plots), 20 Sept

(additiona'l plots). P, K and tlg applied to origina'l plots; p, (, H9
and S applied to additional p'lots: 22 Sept. All p'lots'lightly rotaiy
cultivated, raked level, seed sown and raked in: 23 Sept. 'Brittox,,
chlortoluron and permethrin applied: 25 &t. First N applied,
prochloraz and tridemorph applied: 1 Mar, 1984. Second N applied:
9 Apr. Chl ormequat applied: 25 Apr. Propiconazole and captafol
applied: 24 llay. Carbendazim, Baneb, tridemorph, captafol and
pirimicarb applied: 27 ,lune. Harvested by hand: 7 Aug.

I. barley: Rotary cultivated, t'lg applied to additional plots: 5 Sept,
1983. P and K applied to original plots; P, ( and S to additional
p'lots: 7 Sept. Lightly rotary cultivated, raked levelr seed soyn,
raked'in: 20 Sept. 'Brittox', ch'lortoluron and permethrin applied:
25 oct. First applied, prochloraz and tridemorph applied: 1 t!ar,
1984. Second tl applied: 2 Apr. Grorth regulator applied: 25 Apr.
Carbendazim, maneb and tridemorph applied: 9 t'lay. Carbendazim,
maneb, tridemorph, captafol and pirimicarb applied: 27 June.
Harvested by hand: 23 July.

Il. oats: Rotary cultivated, ll9 applied to additional plots:
5 Sept, 1983. P and K applied to original plots; P, K and S to
additional plots: 7 Sept. Light'ly rotary cultivated, raked 'level 

,
seed sown, raked in: 26 Sept. 'Brittox' and permethrin applied:
25 oct. First l{, prochloraz and tridemorph applied: I ttar, 1984.
S€cond tt applied: 9 Apr. Grotirt h regulator applied: 25 Apr.
Propiconazole and captafol applied: 24 l{ay. Carbendazim, maneb,
tridemorph, captafol and pirimicarb applied: 27 June. Harvested by
hand: 6 Aug.

Potatoes! FYll app'lied to original plots: 7 0ec, 1983. Dug by hand:
9 oec. P and K applied to original plots; P, K, Llg and S to
additional plots: 19 oec, tt applied, deep rotary cultivated twice,
potatoes planted and ridged by hand: 24 Apr, 1984. t{eedkillers
appl ied: 9 Uay. Fungicide and insect'icide applied: 2 July. Plots
given neither FYtt nor K harvested by hand: 24 July. Remain'ing plots
harvested by hand: 12 Sept.

Grass-clover ley: Lightly rotary cu'ltivated, raked level, seed sown and
raked in: 22 Aug, 1983. P and K app'lied to original p'lots; P, K, ltg
and S applied to additiona'l plots: 21 ilov. tt applied: 1Lar, 1984.
Cut: 30 lhy, 19 July, 2 oct.

Permanent grass: P and K applied: 21 ov, 1983. FYH and first N

app'lied: 1 ilar, 1984. Second applied: 24 ilay. Final N appliedr
19 July. Cut: 30 lihy, 19,July, 2 Oct.

78

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 34

84/R/Rfl/5

GREAT FIELD IV (R): oRIG!I{AL PLoTS

TOI{ItES/HECTARE

***** TAELES 0F ltEAflS r****

TINTER HflEAT: BARLEY:

GRAII{ STRAX GRAI I{ STRAI{

LEY : DRY MATTER

ztID 3RO TOTAL OF

CUT CUT 3 CUTS

1ST

CUT

t{ANURE0 s.81 5.50
r{1 6.49 5.59
P 4.98 4.85

r{1P 3.25 4.77
K 5.44 1.32

r{lK 6.91 7.82
PK 6.82 7.33

nlPK 11.03 11.22
r{2PK 12.r1 13.31

0 8.71 10.50
i{1PKD 12.24 15.53
N2PKD 10.83 13.95

l,iEAr{ Dfitr 76.6 59.0

0ATS I

GRAIN STRAII

3.18 1.18 0.77 5.13
3.94 1.62 0.81 6.37
2.80 1.22 0.35 4.37
3,83 1.5 3 0.45 5.82
2.49 1.54 0.92 4.95
3.39 t.17 0.90 6.05
3.49 2.07 3.15 8.71
5.62 2.25 l.s2 9.39
6.8s 2.33 0,98 10.15
4.83 2.1? 1.34 8.28
6.11 2.85 2. s0 11.46
7.37 2.90 0.84 1 1.11

?7.O 31.7 21.4 26.7

PERI.IAI{EI{T GRASS : DRY IiIATTER

2.35 2.O7
2.88 2.74
3.34 2.44
1.68 3.39
3.27 2.88
5.13 5.12
3.32 2.58
6.96 6.29
9.08 7.69
4.75 3.99
8.30 6.95
9.47 8.57

85.8 66.2

POTATOES:
TOTAL

TUBERS

8.8
11.0
15.4
10.6
22.t
2 5.8
26.5
4 3.8
49.6
40.8
59.8
6 0.5

24.?

1ST 2fl0
CUT CUT

3RD TOTAL OF

CUT 3 CUTS

0.18 1.46
0.68 3.08
0.23 1.65
0.70 4.25
0.34 2.42
0.99 5.17
0.29 1.7 5
0.94 6.03
1.78 9.19
0.61 6,36
r.23 9.24
1.95 12.22

26.6 28.9

MAI{URE
0 3.79

Nl 6.99
P 4.47

NlP 5.57( 3.74
t{ lK 7 .54
PK 3.84

t{lPK 8-7 4
t{zPK 8.?2

D 6.02
r{IPKD 9.71
I{2PKD 9.03

r,rEAn D r 83.0

3.39
6.61
3.79
5.68
3.90
8.99
3,55
9.07

11.10
6.10

11.60
13.34

43.7

0.61
0.94
0.53
1.68
1.06
1.81
0.63
2.34
3.85
3.68
4.84
5.87

?7.4

0.68
t.47
0.89
1.87
1.0 2
2.36
0.83
2.7 6
3.56
2.06
3. 17
4.40

32.7
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84lRlRNl5

GREAT FIELD Iv (R): ADDITIo AL PLoTS

rrr*r TABLES 0F l{EA S r*r**

I{ITITER IIHEAT:

GRAIN STRAI{

BARLEY:

GRAI I{ STRAI{

POTATOES:

0ATS: ToTAL

GRAIII STRAX TUBERS

MT{URES
0 6.91

ti2PK 11.06
ItzPK}tG 12-48
[2PKS 11.42

r{2PKr,rG5 11.47
r{lPKI1GS 11.80

3PKr,tGS 11.33

rlEAI offi 77.1

ttANURES
0

N2PK
lt2PK',tG

N2PKS
t{ 2PXr,tcs
N 1P KI'IGS

[3PK],tGS

r,tEAt{ D}tl

6.63 2.87
13.90 9.70
14.46 8.57
14.31 8.24
12.18 8,58
t2.67 7.40
15.65 9.26

5 8.4 8 5.2

1. 41
2.21
2.23
2.r9
2.38
2.1 5
2.24

3 2.1

2.33 4.28
7 .62 9.02
7.39 9.?0
7.t1 9.31
8.35 9.53
6.2s 9.22
7.69 8.90

6 5.5 I3.4

3.67 9.4
10.66 48.8
11.14 53.8
12.28 51.9
12.25 50.4
9.52 50.0

12.33 55.4

49.8 24.4

LEY : DRY IiiATTERlsT 2t{DCUT CUT
3RD TOTAL OF
CUT 3 CUTS

3.89
5.55
6.34
6.25
6.44
5.? 9
6.94

26.t

0.58
o.6?
0.91
1.30
0.88
r.09
0.60

2t.5

5.88
8.44
9.4 8
9.7 4
9.70
9.04
9.78

26.6
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84/R/RX/8

CULTI VATIOXAJEEDKILLER

object: To study the long-tem effects of weedkillers and different methods
of primary cultivation on a sequence of crops - Great Harpenden I.

Sponsors: R. lloffi tt, J.A. Currie.

The 24th year, r. barley.

For prevlous years see 'oetails' 1967 and 1973 and 74-83/R/RtU8.

oeslgn: 2 randomlsed blocks of 12 plots spllt into 2.

Ihole plot dimensions: L2.8 x l?.2.

Treatments r AII combinations of:-
llhole pl ots

l. CULTMI{ Primary cultivations annually:

PLoUGH Ploughed: 13 Sept, 1983
RoTA DIG Cultivated by rotary digger: 14 Sept
DEEPTIiIE Deep-tine cultlyated: 5 Sept

2. SUBSoIL(82) Subsoiling in Septeflber 1982:

Ct{Vi{TIAL Conventional verti ca I tine
PARAPLoI,I 'Parapl ow'

Sub pl ots

3. I{EEDKLLR(75) Hormone f,eedkiller to cereals in the previous rotation,
last applied to s. bar'ley 1975 (basa'l hormone
ueedkiller to s. wheat 1977, s. bar'ley 1978 to 1980 and
rr. barley 1981 to 1984):

t{0t{E
H0Rr,r0r{E

4. XEEDKLLR(8o) Paraquat weedkiller to preced'ing cereal stubbles last
applied for r. barley in autumn 1980:

NOI{E

PARAqUAT

NoTE: The combinations of 3 and 4 are tested on ha'lf plots: IEEDKLLR(75)
NoNE, I{EEDI(LLR(80) 0 E and IIEEDKLLR(75) HoRtloNE, t{EEDKLLR(80)
PARAQUAT on one block, rerrEining combinations on the other.

NoneNON E
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84/R/Rir/8

EXTRA (0D) plus three extra rho'le plot treatments all *ith sub
plot test 3 above; all given paraquat to precedlng
cereal stubble, direct drilled 1981, 1982, 1983 and
1984 but differing in subsoiling in Septenber 1982:

llol{E lbne
Cl{Vt{IIAL Conventional vertical ti ne
PARAPLoI 'Parapl ow'

I{oTES: (1) The conventional vertical tine sub soiler had tines 76 cm apart
and rorked at a depth of about 50 cm.

(2) The ' Pa rapl ori' had rigid tines set at a 45' ang'le. The t'ip of
each tine was in line uith the attachment of an adjacent tine.
The tines *ere 51 cm apart and *orked at a depth of about 38 cm.

Basa'l app'lications: llanures: (5:14:30) at 340 kg, ' 'itro-Chalk' at 630 k9.
Heedklllers: Paraquat at 0,6 kg ion in 250 'l . llethabenzthi azu ron at
2.4 kg in 250 f. itecoprop at 2.0 I and cyanazine at 0.30 I in 250 I
applied rith the fungicides. Funglcldes: Prochloraz at 0.40 kg and
carbendazim at 0.15 kg.

Seed: Igri, soun at 160 kg.

Cultlvatlons, etc.:- Disced direct drilled plots: 15 sept, 1983. tiPK
app'lied: 28 sept. Paraquat applled: 29 Sept. Seed sor.n: 30 Sept.
l,lethab€nzthi azu ron applied: I oct. tl applied: 22 Har, 1984. itecoprop
and cyanazine applied l{ith the funglcldes: 12 Apr. Combine harvested:
25 July.

GRAII{ TOI{I{ES/HECTARE

firar TABLES 0F ilEAilS r*r*r

suBsolL(8z) ilonE otviTIAL PARAPL0| ilEAi
CULTIW]t

PLoUGH 8.9i 8.18 8.28 8.46
RoTA DIG 8.61 8.62 8.77 8.67
DEEPTIT{E 8.99 8.68 8.17 8.81

r.rEAr,l 8.84 8.49 8.61 8.64

TEEDKLLR(7s) onE HoR!{oNE r.{EAi
CULTI VTtt

PLoUGH 8.50 8.41 8.46
RoTA oIG 8.72 8.62 8.67
oEEPTITiE 8.88 8.74 8.81

r,rEA 8.70 8.59 8.54

IaEED(LLR(75) il0r{E HoRl'ror{E riEAr{
suBsor L(82 )fior{E 9.10 8.57 8.84

cttvxTIAL 8.59 8.39 8.49
PARAPL0}I 8.4I 8.81 8,61

[EAt{ 8.70 8.59 8.64
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84/ R/Rr{/8

GRAITl Tor{nES/HECTARE

r*** TABLES 0F i{EA S **r**

r{EE0KLtR(80)
CULTI VTI1

PLOUGH

ROTA OIG
OEEPTI IiE

MEAN

TiEEDKLLR( 80)
suBsorL(82)

n0t{E
CNVI{TIAL
PARAPLO}I

IiIEAN

IIEED(LLR ( 80)
[EEDKLLR(75)

t{ONE

H0Rr,t0r{E

ttEAr,l

NONE PARAQUAT

8.50 8.42
8.54 8.80
8.75 8.88

8.59 8.7 0

IIOTIE PARAQUAT

8.52 9.15
4.62 8.3 6
8.64 8.57

8.5 9 8.7 0

I{Ot{E PARAQUAT

8.67 8.73
8.52 8.66

8.59 8.70

IlEAN

8.46
8.67
8.81

8.64

IEAt{

8.84
8.49
8.61

8.64

MEAN

8.70
8.59

8.64

}T*}* STANDARD ERRORS OF I)IFFEREIICES OF I{EANS *}*}T

TABLE CULTIVT sUBSotL(82) XEEDKLLR(75) |{EED(LLR(80)

SED

TABLE

0.185 0.185

CULTIVTN CULIIVTI{
suBsor L(82) I{EE0KLLR(75)

0.128 0.128

5U8S0IL(82) CULTMN
r{EEoKLLR(75) XEEDKLLR (80 )

sED 0.321
EXCEPT XHEI{ CO}iPARIiIG I,IEAI{S

CULTI VTT{

suBs0 rL( 82)

TAELE SUBSoI L(82 )
xEEDKLLR(80)

0.243 0.243
TH SME LEVET( S ) 0F:

0.22?
0.2?2

0.243

0.222

sED 0.243
EXCEPT XHE[{ Cot'tpARING I'tEAt{S }lrTH SAilE LEVEL(S) 0F:suBsorl(8z) 0.222

iT'T' STRATIJiI STATIDARD ERRORS AND COEFFICIEI{Ts OF VARIATIOT{

STRATUI.I DF SE CVl

BLoCK.I{P 8 0.321 3.7
BLoC(.IJP.SP I 0.385 4.5
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84/R/Rfl/8

GRAIN T()I,ltIES/HECTARE

EXTRA PLOT5

***T* STRATUI'I STAI{DARD ERRORS AI{D COEFFICIENTS OF VARIATIOI{ *****

IEE0KLLR(75) r{oNE HoRr,roriE r{EAr{
EXTRA DD

NoNE 8.42 8.58 8.50
c vt{TIAL 9.23 8.50 8.86
PARAPLoI 8.95 8.35 8.65

HEAI 8.87 8.47 8.67

GRAII{ r{EA 0fi1 85.3

SUB PLOT AREA HARVESTED O.OO347
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ORGAI{I C MATIURING

object: To study, from crop yields and soi'l ana'lyses, the effects of a
range of types of organic matter - Ioburn, St;ckyard B.

Sponsor: A. E. Johnston,

The 20th year, sugar beet, w. oats, ley.

For previous years see 'Details' 1973 and 74-83/I/RN/12.

Design for sugar beet and w. oats: 2 blocks of 4 plots
3rd, 4th, sth and 6th year leys: Z blocks of 2 blots,

flhole p'lot dimensions: 8.53 x 30.5.

Treatments: From 1966 to I97l the experiment had a preliminary period
designed to build up organic matter, derived from different sources. An
arable rotation ras started on two blocks in 1972 and the remaining two
blocks in 1973. -After a period of testing the residues built up, ifurther period of accumulation was started; on two blocks (which
included ley so n in 1979) in t98l and on the other tl{o (which included
ley sown in 1980) in 1982. In addition to leys the f.irsi pailincluded
w. oats in 1984 and the second pair sugar beet.

oats tested:

organic manures and ferti'lizers in 1984, cumulative to
1983 and 1982 (both crops) and to l9g1 (r. oats only)
and to those app'lied in the preliminary period:

Farm/ard manure at 50 tonnes
Straw at..7.5 tonnes plus Pr06 at 140 kg, K2O at
140 kg, HgO at 50 kg
Pr0U at 280 kg, K20 at 560 kg, MgO ar IO0 k9

Sugar beet and w.

t{A URE

F YI,I

STRAU

FERT-FYI.t

FERT-STR

AII leys are

PREV LEY

Lc(LC)
Lc(Lr{)

P20S at 140 kg. (20 at 280 kg, rit90 at 50 kg

clover/grass (LC) without l{. 3rd and 4th year 'leys tested:

Previ ous ley:

Clover/grass ley in prelim.inary period
Grass ley with N in preliminary period

leys tested:

Previous manure:

Green manures in preliminary period
Peat in pre'limi nary period

sth and 6th year

PREV I{AI{

LC(GH)
LC (Pr)
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Standard appl i cations:
lJ. oats: l{anures: li at 90 kg as ,t{.itro-Chalk,. t{eedkiller:

l{ethabenzthi azu ron at 2.4 kg in 250 l.
Sugar beet: llanures: Ground chalk at 5.0 t, t{ at ISO kg as ,Nitro_

Chalk'. Insecticide: Demeton-S-rnethy l at 0.24 kg i; 250 1.
Leys, 3rd, 4th, 5th and 6th years: |tanuies: p205 ai t+O fg, f2Oat 280 k9 as (0:18:36), il90 at 50 ks as kieieiite.

Seed: l{. oats: Panema, sown at 200 kg.
Sugar beet: llonoi re, sown by precision dril I.

CUI ti vati ons, etc.:-
l. oats: Half PK and ttg applied to FERT-FYI plots, trcatment Fyil andstra, applied, sugar beet tops spread oyer arable p]ots, ploughed:

19 oct, 1983. Half pK and ilg applied to FERT+yl.t, an ir'and-t{g
applied to FERT-sTR and STRAi plots only, spring-[ine cultivateA with
crumbler attached, seed so*n: 20 oct. [eedkillir app.lied: 21 Oct.
tl applied: 3 Apr, 1984. Combine harvested: 3 Auo.

Sugar beet:_Ground cha'lk applied: 30 Sept, 1983. H;lf pK and itg appliedto FERT-FYI4 plots, treatment FYt'l and strar app'lied: 20 Oct. - '

Ploughed: 21 oct. p( applied to STRAI plots: 11 ilov. Half pK andilg,applied to FERT-Fyil^plots,_all pK and g applied to FERT_STR p.lots
and all llg applied to STRAI plots: 15 thv. Heavy spring_tinecultivated: 14 oec. il applied and spring-tine iutiiva[ea: 3 Apr,1984. Spring-tine cultivated rith crumbl;r attached, seed sor{n:
4 Apr. Singled: 15-18 thy. Tractor hoed: 31 lhv, li &ne, lhnd
hoed: 11-12 June, 29 June-4 July. Insecticide a-pplled: 29 ,tune.
Li fted: 26 oct.

3rd, 4th. 5th and 6th year leys: pK and Hg applied to 4th and 6thyears: 20 oct, 1983. 3rd and 5th years: t5 ibv. Cut: 12 ftne, 19g4,
10 Sept.
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SUGAR BEET

CLEAI{ BEET TOXNES/HECTARE

***** TABLES 0F t{EAtis *****

}IANURE FYI4 STRAI'
51.8 48.0

SUGAR PERCETITAGE

*r*** TABLES 0F MEAI{S *****

I.iAI{URE FYII STRA}{
18.2 18.3

TOTAL SUGAR TOI{IiES/HECTARE

r**** TABLES 0F lrlEANS **r**

FERT-FYI,I FERT-STR
3 7.6 4 5.5

FERT-FYII FERT-STR
1 7 .9 18.2

I'I EAN

t8.2

nEAr{
45.7

HEAN

8.34
HANURE FYH

9.44
STRAX FERT-FYI,I
8.71 6.83

F ERT-STR
8.32

TOPS TOI{NES/HECTARE

fi*** TABLES 0F llEAl{S *r*i*

I.IAI{URE FYI.I STRA|I
24.t 18.7

PLOT AREA HARVESTED O.OOO98

FERT.FYI'I FERT.STR
t9.2 t9.7

EAI{
20.4
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x.oATs

GRAII{ TOI{I{ES/HECTARE

***** TABLES 0F iIEANS *****

I.IAI{URE FYI{ STRAI{ FERT.FYI.I FERT-STR I'IEAI{
5.10 5.14 4.94 4.44 4.90

GRAIfl tlEAN Dt{l 87.0

STRAI{ TOttNE5/HECTARE

***** TAELES 0F lilEA S r****

I.IAT{URE FYI.I STRAI{ FERT-FYI.I FERT.STR I{EAI{
5.19 4.90 4.06 3.70 4.46

STRAta ttEAN 0 r 84.3

PLOT AREA HARVESTED O. 00796

3RO YEAR LEY

DRY }IATTER TOI{IIEs/HECTARE

r*ft* TASLES 0F I{EANS *****

15T CUl (1216/84) 2r{D CUT (10/9/84) ToTAL 0F 2 CUTS

PREV LEY
Lc(Lc)

PREV LEY
Lc(Lc)
LC (Lri)

r,tEAt{

ilEAti Dtl1

4.28
4.46

4.37

r 9.8

0.4 r
0.59

0.50

3 1.9

0.9 7
0.7 6

0.86

31 .6

s.25
5.22

5.24

25.7

3. s4 3.95
4.41

4.21

28.2

LC(ur) 3.88

r,tEAil 3.71

r.rEAn Drfi 24.+

4TH YEAR LEY

DRY I{ATTER TOI{]IES/HECTARE

r..* TABLES 0F ltEAlIS r*r**

lsT cuT (1216/84) 2r{D CUT {10/9184]- ToTAL 0F 2 CUTS
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sTH YEAR LEY

DRY I'IATTER TONI{ES/HECTARE

r**r TABLES 0F itEA S *****

PREV I'IAN

Lc ( Gr,r )
Lc(PT)

itEAN

I,IEAN DI{X

6TH YEAR LEY

DRY I.IATTER TONI{ES/HECTARE

****r TABLES 0F I{EANS *****

PREV I4AII
LC ( Gr.r )
LC (PT )

I.tEAI{

r,tEA Drfi

rsl cuT (1216/84) 2ri0 CUT (10/9/84) ToTAL 0F 2 CUTS

lST CUT (1216/84) zr{D CUT (10/9/84) ToTAL 0F 2 CUTS

2.59
3.32

2.96

2r.6

0.69
o.62

0.6 5

32.5

3.28
3.94

3.61

27 .l

5.30
3.92

4.61

28.1

4.52
3.50

4.01

20.2

0.77
o.4?

0.60

3 5.9
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II{TETISIVE CEREALS

object: To study the effects of intensive cereal cropping on yield,
incidence of soil-borne pathogens and organic matter in the soil
- |loburn Stackyard I.

Sponsors: A.E. Johnston, J. ilcEren.

The lgth year, w. rheat, ley.

For previous years see 'Details' 1973 and 74-83/X/RN/13,

Treatments: -

Until 1977 the experiment tested all phases of the five-course rotation
ley, potatoes, cereal, cereal, cereal and continuous cereal. From 1977 to
1980 all phases rere cropped with cereal. The experiment l,as in two
halves, one in xhich the cereal was Ir. wheat, solrn on part of the site of
the classical f,heat experiment 1877-1954 and one in nhich the cereal ras
s. barley, sorn on part of the site of the classical barley experiment
1877-1954. From 1981 the experiment is being used to establish leys of
di fferent durations for test on w. wheat in 1987. Plots not in ley are
sown to w. wheat on both halves of the experiment.

The folloring crop sequences are being fol'lowed:

1981
ll(s)
x(5)
H(6)
x(7)
x(8)

L

L = clover/grass ley I = y. $eat (s)etc = number of years continuous
cereal

iloTE: Yields are not taken in the period 1981-86.

Standard app'l icati ons:

83
t{
l{
t{
L
L
L

82
ll
I
tl
ll
L
L

lt
I
I
t{
ll
ti

86
L
L
L
L
L
L

8s
t{
L
L
L
L
t

84
ll
f
L
L
L
L

lJ. xheat: l{anures: (5:14:30) at 340 kg, li at 140 k9 as
lieedki'ller: Chlortoluron at 3.5 kg in 250 l.

Ley, lst year: tilanures: (5:14:30) at 340 kg, N at 50 kg
Chal k' .

Ley, znd, 3rd and 4th years: llanures: (0:18:36) at 380

Seed: I. rheat: Ava'lon, soxn at 200 k9.
Ley: S 23 perennial ryegrass at 27 kg, Elanca white

mixture sown at 34 kg.

'tlitro-Chalk'.

asrl{itro-

kg.

clover at 7 kg,
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CultiYations, etc.:-
ll. wheat:-PIoughed: 13 Sept, 1983. t{pK applled, rotary cultivated, seed

!9!1, 29 sept. Ieedkilter applied: 29 Sept. t{ appiied: 4 Apr,
1984. Comb'ine harvested: 2l Aug.

Ley,-lst year: Ploughed: 13 Sept, f983. flpK applied, rotary cultivated:
29 Sept. Seeds so*n: 29 Sept. appliedt 2l Wt, 1984.- Cut:
17 June, 11 Sept.

Ley,_2nd, 3rd and 4th years: PK apptied: 3l Jan, 1984. Cut: 17 June,
11 sept.
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EFFECTS OF OEEP PK

object: To study the residual effects of subsoiling and of inco.porating
large dressing of PK in either the subsoil or t;psoil, on yieids and-nutrient uptakes of s. barley - t{oburn Butt FurI;ng.

Sponsors: J. lkEtren, A.E. Johnston.

The tenth year, s. barley and s. oats.

For previous years see 74-q3lylP'tl16.

oesign: 4 series (for crops) each of 3 randomised blocks of 4 plots.

Ihole plot dlmnsions: 4.27 x 2.59.

Treatments:

PK SUB Extra PK and subsoil treatment (applied autumn 1973):

Extra PK Subsoit (25-50 cm) treatmnt

l{one onellone Subsoi led
To topsoil (0-25 cm) None
To subsoi I Subsoi led

;
T
s

;i
PK

n0TEs: (l) The rates of P and K rere 1930 kg p205, as superphosphate
and 460 kg x20 as auriate of potash. inese orarliti".-
applied to subsoil, rere chos6n to equat'iii jriiiudi"-i uno xin top and subsoi l.(2) Subsojling llas done by spade, after removing the topsoil which

,^, lxas then rep'laced. PK to subsoil was worked in by iorking.(3) PK to topsoil was applied half before p'loughing i-n autumn-half
soon after on the plouqh furrfi.(4) one series was fallow in 1984.

Basa l appl i cati ons:
All series: lJeedkiller: G'typhosate at 1.4 kg in 250 l.
Seri.es.Il.and IV:- S. barley: trhnures: (20:10:lO) at 750 kg.

t{eedki'llers: llecoprop l{ith bromoxynil and ioiynil (as iBrittox, at
9.5 l) in 280 l. Fungicide: Trtdimorph at O.-52 kq in 250 t.

Series III: S, oats: itanures: (20:10:10) at 750 kq. -Ieedkillers:
llecoprop t{ith bronoxyni l and ioxynil (as ,Briftox, at 3.5 l) in
2S0 r.

Seed: S. barley:. Triumph, dressed rrith triadimenol and fuberidazole, sownat 160 kg.
S. oats: Trafalgar, soxn at 2OO kg.

Cu'lti vati ons , etc. : -
Series.l: Fal lori: Glyphosate applied: 7 Sept, 1993. ploughed: 20 Oct.Spring-tine cultivated: 14 ar, 1984. 5pring_tine culiivated with

crumbler attached: 16 ar,-16 ilay. Rotaiy c;ltivated: 25 July.
Series II and IV: S. barley: Glyphosate applied: 7 Seot. 1983. -

Ploughed: 20 oct. llpK applied: 14 ttai, tggq, Soiinq_tine
cu'ltivated, spring-tine cu'ltivated rith crumbler att;ched, seed
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sorrn: 16 l{ar. 'Erittox' applied: 16 ilay. Fungicide applied:
15 June. lhrvested by hand: 13 Aug.

Series III: s. oats after s. barley: Glyphosate applled: 7 Sept, 1983.
Ploughed: 20 oct. l{PK applied: L4 ihr, 1984. Spring-tine
cultivated, spring-tine cultivated rith crumbler attached, seed
sown: 16 I'lar, 'Brittox' applied: 16 llay. lhrvested by hand:
13 Au g.

SERIES II BARLEY AFTER FALLOTI

GRAI It TOI{I{ES/HECTARE

**rr TABLES 0F l{EAllS ****

PK SU8 .-5 PKT PKS I'IEAII

4.32 4.47 4.35 4.62 4.44

rTT** STAIIDAIID ERRORS OF DIFFEREI{CES OF iIEAI{S ***T*

TABLE PK SUB

sEo 0.131

rTT*T STRATU}I STAI{DARD ERRORS AI{D COEFFICIENTS

STRATUI,I

8LoCK.ilP

GRAIII }IEAN DI.ttr 84.7

0F sE cvt

6 0.161 3.6

STRAI' TOI{ilES/HECTARE

rrr** TABLES 0F I{EA]{S **rr

PI( SU8 ..S PKT PKS IIEAI{
3.45 3.61 3.48 3.46 3.50

STRAX XEAi{ Dl.fi 86.4

SUB PLOT AREA HARYESTED O.OOO71
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SERIES IV BARLEY AFTER BARLEY

GRAi t{ TOI{I{ES/HECTARE

*r*** TABLES 0F I{EANS *****

PK SUB --S pKT pKS I,1EAN4.60 4.48 4.31 4.62 4.52
rT*** STAIIDARD ERRORS OF DIFFERETICES OF I{EAIIS *****

TABLE PK sUB

0.288

****T STRATUII STAIIDARD ERRORS AND COEFFICIENTS OF VARIATJOII ****r

sTRATUl.r DF 5E cvl

BL0CK.I{P 6 0.353 7.8

GRAI N ritEAt{ ot{x 84.1

STRAY TOttNES/HECTARE

*r*** TABLES 0F ttEANS r****

PK SUB --S PKT PKS I{EAI{4.16 4.05 4.ol 4.09 4.08

STRAX [EAt{ D}fl, 85.1

sUB PLOT AREA HARVESTED O.OOO71
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SERIES III OATS

GRAIN TOt{t{ES/HECTARE

r**** TAELES 0F I'IEANS ***r.

PK SUB ..S PKT PK5 IIEAN
3.22 3.08 3.44 3.?4 3.25

**T** STAIiOARD ERRORS OF DIFFEREI{CES OF iIEANS **T**

TAELE PK SUB

SED

rT*TT STRATIj}I STAI{DARD ERRORS At{O COEFFICIENTS OF VARIATIOTI *****

STRATUI{ DF SE CVX

BLoCK.IP 6 0.340 10.5

GRAI l{ r'tEAr{ Dt{X 83.4

STRAT TOI{I{ES/HECTARE

rr*r* TABLES 0F iIEA S rrr*r

PK SU8 -.S PKT PKS I.IEAII
3.03 3.04 2-57 3.18 2.96

STRAI r,rEAN Dt4fr 79.2

SUB PLOT AREA HARVESTED O.OOO71

0,278
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RATES OF P AND K TO THE SUBSOIL

object: To study the effects of a range of rates and frequencies of
application of P and K to the subsoil, singly and together, on the
yields and nutrient uptakes of a rotation of crops - i|eadow.

Sponsors: J. likExen. A.E. Johnston.

The fourth year, potatoes, s. batley, s. beans, w. wheat.

For previous years see 81-83/R/RN/17.

Design: 4 series (for crops) each of 40 plots.

lhole plot dimensions: 3.0 x 14.0.

Treatroent s to each series:

TREATHIIT Extra P and K and primary cultivation tool in autumn l98O
only except on R plots, treatments repeated each
autumn:

,uiui--s
- -5R
P2- SR
P3 - S

P4- 5
P5 - S

P6- S

- K2 SR

- (3S
- K4S
- (5S
- K6S
Pl Kl SR

Pi K3 SR
P2 K2 SR

P3 Kl SR
P3 K3 SR

P3(4S
P4K35
P4K4S
P4K5S
P4K6S
P5K45
P5 K5 S

P5K6S
P6K4S
P6K5S
P6K6S

P20s(ks)

0
1000

0
0

63
125
250
500

1000
0
0
0
0
0

3l
31
63

t25
I25
t25
250
250
250
250
500
500
500

1000
1000
1000

K20( k9 )

0
500 to topsol I

0 to subsoi I
0'
0'

31 ',
63 ',

t25 "
2s0 '
350 ',
16 "63"
31 '.
16 "53"

r25 .
63 "

125 "
250 "
350 "
125 "
250 .
350 '
125 ,,

250 .
350 '

( dupl i cated )

(dupl icated)

(dup'l i cated )

( dupl i cated )

Tool

Pl ough (dupl i cated
'(

Iye double-digger (four plots
' (dupl i cated
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oTES: (l) Subsoiling ras done with the tlye double-digger v{hich turns a
furrow with a conventional plough share, to a depth of 23 cm,
and at the same time rotary cultivates the bottom of the
adjacent furrow to a further depth of 15 cm. llhen applying p

and K this yas distributed ahead of the rotary cultivator.
(2) The topsoil PK dressing v,as equally d'ivided before and after

pl oughi n9.
(3) All plots other than R were conventionally ploughed

1981, 1982 and 1983.
(4) The rate of 350 kg K20 applied was in error for 500

in autumn

kg K20.

Standard appl i cati ons:
Potatoes: Manures: (10:10:15 + 4.5 |tlg) at 1960 kg. Ieedkillers:

Paraquat at 0.50 kg ion uith linuron at 1.3 k9 in 500 l. Glyphosate
at 1.4 kg in 250'l . Fungicides: Fentin hydroxide at 0.28 kg in 200 t
0n seven occasions, with the insecticide on the first, third, fourth
and sixth occasions. lnsecticide: Pirimicarb at 0.14 kg on four
occasions. Haulm desiccant: Diquat at 0.56 k9 ion in 200 l.

S. barley: ihnures: (20:10:10) at 630 kg. Ieedkillers:
3, 6-dichloropicolinic acid at 0.07 kg and bronoxynil at 0.34 kg |rith
mecoprop (as 'Cl,tPP' at 4,2 l) applied with the fungicide in 250 l.
Fungicide: Tridemorph at 0.52 kg.

S, beans: Ieedkillers: Glyphosate at 1.4 kg in 250 l. Simazine at 1.2 l
in 250 l. Insecticide: Phorate at 5.6 kg.

t{. wheat: l,lanures: (0:18:36) at 350 kg. r itro-Chalk! at 750 kg.
Ieedki'llers: ilecoprop at 2.0 kg, ioxynil at 0.25 kg and bromoxynil at
0.25 kg in 200 l. Fungicide: Propi conazo'te at 0.25 kg in 500 i.
lnsecticide: Pirimicarb at 0.14 kg in 250 l.

Seed: Potatoes:
S. barley:

at 160
S. beans:
f. wheat:

Pentl and Cro*n.
Triumph, dressed with triadimenol and fubelidazole, sown

k9.
llinden, so|rn at 240 k9.
Avalon, sown at 190 kg.

Cul ti vati ons, etc.:-
A'll crops: Treatments applied by double digger: 7-10 ttov, 1983.

P'loughed: L1 tlov.
Potatoes: Glyphosate applied: 6 oct, 1983. Heavy spring-t.ine cultivated

trice: 16 Jan, 1984 and a third time: 14 Feb. NPK ttg apptied: 3 Apr.
Spiked rotary cultivated, potatoes planted: 4 Apr. Rotary ridged:
6 Apr. Linuron and paraquat applied: 3 liay. Fentin hydroxide with
the insecticide applied: 19 June, 17 July, 30 July, 28 Aug. Fentin
hydroxide app'lied: 3 July, 13 Aug, 1i Sept. Haulm mechanically
destroyed: 3 oct. oesiccant applied: 4 oct. Liftedr 24 oct.

S. barley: Spring-tine cultivated: 14 Nov, 1983. Heavy spring-tine
cultivated: 14 Feb, 1984. NPK applied: 7 uar. spring-tine
cultivated, rotary harroyied, seed so n: I l.lar. Ieedkil'lers and
fungicide applied: 23 llay. Combine harvested: 17 Aug.

S. beans: Glyphosate applied: 6 oct, 1983. Heavy spr.ing-tine cultivated
twice: 16 Jan, 1984, and a third time: 14 Feb, Insecticide app'lied,
heavy spring-tine cultiyated, rotary harrowed, seed so'rn: 20 l.lar.
Simazine appliedr 22 l4at. Combine harvested: 31 Aug.

l{. wheat: Glyphosate applied: 6 oct, 1983. Spring-tina cultivated, pK
applied, spring-tine cultivated, rotary harrored, seed sol{n: 14 Nov.

applied:.9 Apr, 1984. Ieedkillers applied: 19 Apr, Fungicide
applied: 14 June. Insecticide applied: 26 June. tombine -harvested:

22 Aug.
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sERIES II POTATOES
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