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89/R/Bx/1 and 89/R/RN/2

I.EY ARABI.E

Object: To study the effects of three-year ]eys on the ferrility of the
soil as measured by a sequence of three arabfe lest crops - ltighfield
and Eosters.

Spooso!: P. R. Poulton.

the 41st year, old g.ass, leys, sugar beet, x. wheat.

Eor previous years see'Details' 1967 and 1973 and ?4-88/R/RN/l and 2.

The experirnen! is duplicated on:-

HIGHEIEI,D

FOSTERS

RO! ArON

I,UCERNE
CLOGR.A

GRASS
AR'ABLE

Erom 1.983 the

RESEEDED

OI,DGRASS

A site xith nuch oEganic roatter initially (ploughed out
from perrEnent grass) (89/R/RN/1)

A site xirh little organj.c nalter initially (89/R/RN/2)

Treatr€nts: The expeli,trent originally tested four six-
cour3e lotations, ,ith all phases present each year-
Eor rnany yearg these rotations rere:-

Trealnrent crops
I,U, LU, IJU

LC. $. Li
LII. LN. LN
It, sB, o

Test clops
n.P,B
r.P.B
r,P,B
II, P, B

,,u = .lucerne, Lc = clove!-glass ley, no nitrogen feltilizer,
IN = all-grass ley xith nitlogen fertilizer. H = l-year seeds hay,
sB = augar beet, o - 3. oats, tf=i.-rrheat,p=potatoes,
B - s- baEley.

test crops have been H, w, H.

On both fields in the first three years other pLots rele
sorn ,ith long-telm reseeded grass

On ltighfield plots of the old tu.f xere left initially
unploughed, for conparlson $ith the three-year leys

Io 1962 alrd 1.953 sor$e of the oId and reseeded grass plots rele divicled
for managenenl iden!ical to: -

c
N

Clover-grass Iey
Al1-grass 1ey

Erom 1968 onLy tlro phases on each field continued in the six-coulse
rotation (the museum bl.ocks). The four other phases (the neu
sequence blocks) uere used for Studies on lake-afl (Gaeumannonyces
graminis) in eheat. These studj.es eDded in 1985 and these phases are
no longe! included in the experinent.
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89/R/Rlr/1 aad 89,/R/Rtl/2

Additional treatments to 2nd test crop P. sheat:-

Sub plots

ErIAESTO Farmyard nanure residues, Iast apPlied 1970:

NONE None
FYM 30 tonnes on each occasion

sub plots

Nitrogen feitilizei in 1989 (kg N) as 'Nitram':

0
50

100
150

Staldard et,t,u.cationa :

2fld Treatlrent croPs:
Lucerne: l{anu!e6: (0:18:36) at 530 kg'
Alt-grass 1ey: Manures: (O:18:36) aL 42O kg. (25:0:16) at 300 kg

on two occasions-
Cfover-rlass 1ey: Manures: (0:18:36) at 420 kg.
Sugar beet: uanutes: (13:13:20) at 1150 kg. weedkiller:

Metarutron at 3.5 kq in 200 l. Insecticide: PirifiLicalb at
0.14 kg in 200 1.

2nd Test crop:
w- ,heat: Hanures: {0:18:36} at 560 kg- weedkillers: GllPhosate

at 1.{ kg in 200 1- chfortofulon at 3.5 kg in 200 l.
Reseeded grrass and old grass: uanures: (O:18:36t at- 420 kg. AII-

grass half PLots: (25:O:15) at 300 kg in spring and after each
cut except the last.

Se€d: sugar b€et: Monoire, seed spaced 3.8 cm aPar! itr ross 51 cm

apart.
w- vheat: Aval.on, sorn at 180 kg-

Clrr.tiYatioaa, etc. :-
2nd Treatnent croPs:

Lucetne: PK applied: 9 Dec, 1988. First cut: 24 Hay, 1989.
second cut: 25 sept (Fosters), 27 sePt (Bighfierd).

Allrrass ley and crover-grass rey: PK applied: 9 Dec, 1988' NK

applied to all-grass ley: 10 Apr, 1989 and 26 Mav' cut:
24 l.tay, 25 sept.

Suga! b€et: Ploughect: 19 Dec. 1988. NPK aPPlied: 10 Ap!, 1989'
Spring-tine cultivated trice: 18 Ap!. weedkifler apPlied,
rotary harroted and harlored: 2 May- Rolled, seed sorn,
rolled: 3 !tay. Insecticide apPlied: 9 June. singled: 20 June.
r,ifted: 21 Nov.

2nd test crop H. r,heat: GLyphosate aPPLied: 1 Oct, 1988. PK applied:
? Oct. Ploughed: 11 oct- Rotaly harlored, seed sorrn: 2? Oct'
Chloltoluron apPlied: 15 Nov- N treatments aPpfied: 18 Apr,
1989. Conbi.ne harvested: 7 Aug.

Reseeded grass and oId gtass: PK aPPlied: 9 Dec, 1988. NK applied
to alf-grass half plots: 10 Apr, 1989 and 26 May. Cut: 24 May,
25 sept.
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89/R/Rx/1 .nd 89/R/RN/2

XOrE: Lucelne on Highfield greF poorly and no yields rere lecorded.

DRY UATTER: TONNES/EECTARE

rrrr* Tables of means r***r

CI'VEA-GR S S I,BI

?orE oE 2 clrts

MEAN Dtl*

ILI.-GRASIS I.EY

toTAr oE 2 curs

MEAN DMt

IUCERNE

rorrI, oF 2 cufs

MEAN DItIg

OI,D GR,ASS

TOIAL OF 2 CUIS
{1ST EXPIIJ YETR
BLOCKS 1 6 4

BLOCK 2

UEAN DM*

RESEEDED GRISS

rorrr oF 2 cuts

{1Sr E{P!L
fEIR
{1ST EXPrr,
YEAR
(SEEDED 19'9
RESEEDED 1973)

trIGtrEIEI.D

3 .29

35. 1

5. 58

35. 6

EOSIERS

3 -62

35 -2

6.40

37. 1

rosrERs

6 -70

31.5

EIGNEIEI.D

c

1.96
3-06

N

6.46
6. 43

BLOCKS

184

2e3

EIGIIEIEI.D FOSTERS
CNBLOCKSCN

2-24 6.71 16 3 3.85 6.28

3.18 5.71 2e 4 3.83 5.68

}!EAN DHt

SUGIR BEEI: IONNES/TIECTARE

NOOIS N.SEET'
SUGTR PERCEIITAGE
rotl! socrR
mps

34.1 35.5

EIGAFIEI.D
40.0
17.1
5. 85
28 -6

3s. 0 36. s

EOSTARS
36. 4

t6.'t
6 .0't
29-t
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89/R/8N/1 ErcllrrrEI.D tr.xHEAr (2ND AESI CROP)

GRATN TONNES /IIECAAPT

*rra* Tables of means r****

FI}|RESTo NONE Eyti lrean
ROIAIION
LUCERNE 5.96 5.45 5.71
cLoGRA 5. 82 5.97 5.90
GFASS 5. 99 5.37 5. 58

ARABTE 3. 94 3 .24 3. 59

Mean 5.43 5_01 5.22

N 0 50 100 150 tlean
ROIIAIION
tucERNE 4.23 6.10 6-23 6.30 5.71
cLoGRA 4.92 5.16 5.73 6..7.7 5.90
GRASS 4.54 5.29 6.41 6.42 5.68

ARABT,E L-94 3.28 4.59 4.56 3.59

llean 3. 91 5 .21 5. ?5 6 . 01 5 .22

N 0 50 100 150 Mean
EyxREST0

NONE 4.10 5.4? 5.96 5.18 5.43
EYI{ 3.71 4.95 5.55 5.85 5.01

Mean 3. 91 5.21, 5. 75 6. 01 5 .22

N 0 50 100 150
ROrArroN r"yt{REs7o
r,ucERNE NONE 4 . 95 6. 35 5.49 6. 05

FYM 3. 51 5. 85 5. 95 6 -54
cLoGRA NONE 4 . A4 6 -20 5. 56 5 . 58

EYM 4-99 6.13 5.90 6.86
GRASS NONE 4.68 5.69 5.84 6-73

FYM 4.39 4.89 6-10 6-10
ARABTE NONE 1.94 3-63 4.94 5.25

EYM 1- 94 2.92 4.24 3. 88

GI1AIN MEAN DMI 89.0

PLOT AREA HARVESTED O. 00663

37

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-1-40 pp 6

'glRlRxl2 
posTERs r.rEErr (2tD rEsr cRop)

GRATN TOIIIIES/BECTARE

rr*r* Tables of means r****

SIIGES?O NONE EYM Mean
ROTATIO{
rucERNE 6.05 6.33 6.19
cIoGRA 6.13 5.17 5.15
GRASS 5.21 5.47 5.37

ARABLE 4 .37 3. 99 4. 18

Mean 5.46 5. 49 5. 48

ll 0 50 100 150 uear
ROtlSroN
r,ucERNE 5.08 5. 95 6. 80 5. 95 6.19
cr-oGRA 4.69 5.54 6.68 .1 .69 6.15
GBASS 4 _ 63 5. 35 5.40 6.12 5. 3?

ARABLE 2-2't 3.78 4.'t4 5.94 4-18

lrean 4.1'l 5.15 5.90 6.68 5-48

N 0 50 100 150 Mean
F"XBES70

NONE 3-9't 5.19 5-76 6.91 5.46
FYr'r 4.36 5.11 5-05 6.44 5-49

Mean 4 -11 5. 15 5. 90 6. 68 5. 4I

x 0 50 100 150
ROIITION FIXRESTO
LUCERNE NONE 4.98 5.61 6.31 7-2.t

ErM 5.18 6.28 .t -22 6.64
ctoGRA NONE 3.99 5.3? 6.34 ?.81

FYU 5.39 4.tL 7.02 't.s't
GRASS NONE 4.35 5.1? 4-49 7.08

Ftu 4.90 5.54 5.31 5.15
ARABLE NONE 2.56 3.63 5.84 5.47

FYU I . 98 3 .92 3. 64 6.42

GRAIN I'EAN D!,,!g 88.9

PI,OT AREA flARVESTED O. 00563
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89/nlPot/3

LEYIARABI,E

Object: To compaEe the effects on soil fertility of rorations xith or
without Ieys - Woburn Stackyard D.

Spoaaols: A.E. ilohnston, P.R. Poufton.

?he 52nd year, Ieys, ,. beans, rr. xheat, s. barLey.

Eor previous years see 'Details' 1967 & 1973 and ?4-88lw/RN/3.

Delign: 5 series of 8 plots, spli.t for treatlnenls oEhe! than rotations-

llhole plot dirDsioas: 8.53 x 40.7.

tteat&nt.: AlL phases of four five-course rotatj.ons were originafly

aofAtroN

LEY Clover/grass 1ey: L, L, L, p. $
CLO AII legume ley: SA, SA, SA, P, W until 1971 then CL, Ci,

cL, P. ll

Arable sith roots: P. R, C, P, lt untit 1971, lhen p, B, B,
P, w

A H Arable wi.th hay: P, R, l{, P, W until- 19?1 then p, B, H,
P, w

P = potatoe3, R = u. rye. C - carrots, W- r. eheat, B = s. balley,
H = hay, L - clover/grass ley, SA = sainfoin ley, CL = red cfover Iey

Rotations themselves folloHed differert cycles:

IN3
r,c3
AE
AB

On four plots in each block the lotations sere repeated

On four plots in each block alable rotations alternated
each five years r.ith ley rotations

Frorn 1976 afl lhe rolations l.ele changed on aLl phases
ercept foi the first and second test crops in 19?6:

lPrevious l,EY) LN, LlI, IJ.r, W, B
{Previous CLO) LC, IC. I,c. W, B
lPrevious A) F, E, BE, W, B
{Plevious A It) B, B, BE, w, B

lN1 to LN3 = three year grass ley eith N, Lst. year ro 3rd year,
LC = cfover/grass ley no N, BE = beans (s. oats until 1980), E = fallow
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8 9/n,/Rx/3

LIN
tLc

Plot's hithello in a.Lternating rotations r.ere changed to
test eight-year leys:

I,lt, LN. I,tI. LN, I,InI, I, L!I, II, B
Irc, trc, rc, IE, t,c, t,c, rc. ra, n, B

LLNL to ILNB = eight year grass ley rith N, fiEst year to eighth yea!,
sirtriLarly for ILC

The neH schene started by sosing these new leys in spring
1976 on four phases and in spring 1977 on tshe fifth phase
(2nd test crop in 19?6).

Yie]ds are taken only flom the leys and the test crops,

Treatments to first test crop r. r,heat, aIl combinations of;

whole plots

1. RO'lAtIOll Rotations:

IN8
Inr3
LC8
LC3
AF
AB

)./2 plots

2- EnaRBS63 Eanryard manure lesj.dues, Last applied 1963:

NONE

EYU 38 tonnes orl each occasion

1/8 plots

3- X Nitrogel fertilizer (k9 N) as ,Nitram,:

0
?0

140
210

lreatlneots to second test crop 6. barley, all coribinations of:

Whole plots

1. ROIIfIO!{ Rotations:

IN8
LN3
LC8

AB
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a9/'rtPlxt3

L/2 ploLs

2- FftaRES62 Earmyard rna[ure .esidues, last applied 1962:

NONE None
EYY 38 tonnes oo each occasion

1/8 pfots

3. N Nitrogen fertilizer: (kg N) as ,Nitram,:

0

60
720
180

Treatments to leys:

PI}l RES Earmyard manure residues:

NONE None
EYH 38 tonnes on each occasion, last appfied 1966 to 1st

and 6th year teys. 1965 to 2nd and ?th year feys,
1964 to 3!d and 8th year leys, 1953 to 4th year 1eys,
1962 to sth year feys

Corrective K dressings (kg K2O) as muriate of potash, applied to first
test clop w. rrheat and long-t.erm leys in the whear block:

Continuous rolations No FyM EyM
half plots half plots

LN
LC
AF
AB

115
0

185
33s

85
0

110
280

Ex-alternating rotations

LN I ploughed for r. eheat 0 0
LN 8 not. pl.oughed 10 0
LC I ploughed for t,. eheat 0 0
Lc I not ploughed 0 0

Standald .tr?li,c.tioas : -
Glass ley and cfover/grass Iey, 1st year: Uanures: Uagnesian

Iimestone at 5.0 t. (0:18:35) at 420 kg. N at 76 kg ro grass tey
and 50 kg to clover/grass as ,Nitram'.

Grass ley.r 2nd. 3rd, 4th. sth, 6th, 7th and 8th years: Manuresi
Uagnesian fimestone at 5.0 t to 5th and 6th years only. (25:0:16)
at 300 k9 in spring and afte. each cu! except the last-

Clower/gras3 fey, 2nd, 3rd, 4th, 5Eh, 6th. ?th and 8th years:
ltaaules: l{agnesian lifirestone at 5-0 t to 5th and 6th years
only. K2O at 54 kg as muriate of potash i.n spring and after each
cut. except the last.

4l
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89lalFlil3

staldard applicatioas : -
S. barley, 1st and 2nd tr:eatmerrt crops: llanures: Hagnesian lifiEstone

at 5.0 i to lst treatment crop only- (20:10:10) at 400 k9-
Iieedkillers: Bromoxynif at 0.24 kg and clopyralid at 0,05 kg lrith
mecoprop at 2.1 kg in 220 l. Fungicides: Propiconazole at 0.12 kg
,ith tridemolph at' 0.52 kg in 220 l-

W. beans: 3rd treatment crop: llanules: l0:2a:241 at 1?0 kg.
Weedkiller: Simazine at 0-85 kq in 220 l. Insecticides;
Deltamethrin at 0.062 kg in 220 l. Pirimicarb at 0.14 kg i,n 220 l-

Fallor,, 1st and 2nd treat(Nent yeals: ltanure: Magnesian linestoae at
5.0 t to 1st year onfy.

W- vhea!, 1st lest crop: Manures: (0:24:24) at 260 kg. Manganese at
0.095 kg Hn as a folia. splay in 220 1- weedkiflers: Glyphosate at
1.4 kg in 220 f. Bromoxynil at 0.34 kg and cLopy.alld at 0-07 kg
rith necoplop at 2.5 kg in 220 1. Fungicides: Carbendazim at
0.15 kg ard prochloraz at 0.40 kg applied lrith the groeth
regulato! i^ 220 l- Propiconazole at 0.12 kg in 220 l.
Eenpropimorph at 0.?5 kg with carbendazim at 0.25 kg and nraneb at
1.6 kg in 220 f. Insecticide: Calbofuran at ?-5 kg. crorth
reguLato!: Chlodequat chloride at 1.6 kg.

S. barfey, 2nd test c!op: Hanures: Magnesian limestone at 5.0 t-
l0:24t241 a! 260 kq. weedkillers: Bromoxynil at 0.24 kg and
clopyralid at 0.05 kg 'j.th rlecoprop at 2.1 kq in 220 l.
Eungicides: Propiconazofe at 0.12 kg with tridemorph at 0-52 kg in
220 1. Insecticide: Carbofuran at 7.5 kg.

Seed: Glass ley: Cl.ilnax timothy at 15 kg and ,reado$ fescue at 15 k9,
rnixture sown at 30 kg.

Clover/grass ley: Climax tj.mothy at 15 kg, meador fescue at 12 kg
and Huia ehite clower at 3.4 kg, mixture sol.n at 30 kg.

S. barley: Klaxon, soon at 160 kg.
tl- beans: Bourdon, dressed thilam and thiab€ndazole, sorn at 250 kg.
W. rheat: |tercia, nlixed ,ith methiocarb pellets, soi.n at 155 kg.

C.trLtiv.tioa., e!c.:-
Treatrnent crops:

Grass ley ard clower/grass ley, 1st year: Iragnesian limestone
applied: 29 Nov, 1988. Pl.oughed: 14 Dec. PK and N applied:
a2 ay, 1989- Rotary harroi,ed $ith crunbler altached, loLled,
spike harrolred ,ith crunibl.er attached, seed so$n, !ol1ed: 15 !,tay.
Topped: 11 JuIy, Cut: 20 Nov.

Grass Ley arld clover/grass -Iey, 2nd, 3rd. 4th, 5th, 6th, 7th and 8th
years: itagnesian linestone applied, sth and 5th year only: 29 Nov,
1988. Topped: 12 Dec. Corrective K applied to 4th yea! only:
29 Dec. NK applied to grass ley, K appLied to grass/clover fey:
13 uar, 1989 and 15 June. Cut: 5 June and 20 Nov {8th year feys
were cut only on the firsl occasion).

S. barley, 1st and 2nd treatment clops: titagnesian limesrone appfied
to lst treattnent only: 29 Nov, 1988. Ploughed: 15 Dec- NPK
appfied: I Mar, 1989. Rotary harrosed eith crunible! attached,
seed sorrn: 14 Mar. Weedki.llels appfied: 19 !tay. Eungicides
applied: 5 June- Cofirbine harvested: 15 Aug-

W. beans, 3rd treatment clop: PK applied, seed broadcast: 22 Nov,
1988- Ploughed: 23 Nov. weedkiLler applied: 29 Nov,
Deltanethrin applied: 17 May, 1989, piriiricarb applied: 22 June.
Conibine harwestedt 22 A|.rq.
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89lalloxl3

Orltj-vatioar. etc.:-
Eallol., lst and 2nd lleatment years: Magnesiar linestone appli.ed, lst

year onl.y: 29 Nov, 1988. Ploughed: 15 Dec. Sprj.ng-tine
cuIlj.vated: 15 Uay, 1989 and 28 June. Shallow cultivated ,ith
thistle bart 11 aluly and 2 Aug.

Test cropg:
ll. irheat, 1st test crop: clyphosate applied: 19 Oct, 19gg-

Ploughed: 28 Oct. pK applied, caibofuran apptied. spring-tine
cufti.vated rith clunbler altached. seed sorn: 31 Oc!. Corrective
K applied: 29 Dec. N appl.ied: 18 Apr. 1989- Bromoxynit,
c.IopyEal.id and mecoprop applj.ed: 28 Apr. Carbeadazim, prochloraz
and grosth reguLator applj-ed: 17 May. Manganese applied: 22 May.
Propiconazole applied: 5 arune. Eenpropinorph, carbendazim and
maneb applied: 3 Ju1y. Combine harvested: ? Aug.

S. barley.2nd test crop: Magnesian limestone appliedi 29 Nov, 1988.
Ploughed: 15 Dec. PK applied: 8 Mar, 1989. Carbofuran apptied,
rotary har:rorred v,ith crumbler attached, seed sorin: 14 Mar. N
applied: 20 Har. IreedkiLLers applied: 1,9 Uay. Eungicj.des
appfied: 5 June. Combine harvested: 16 Aug.

I.ETS

1Sr CmTIXG OCCASION (5/6/89) DRr UATTBR IUSIES/EECTARE

r*trr tables of means rrr*r

I'tx RES
Ltr
LC1
LC2
LC3
IliI1
LN2
I,}I3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC5
Lt-c.1
!r,c8
LINl
I,Inl2
I.LN3
],LN4
LI,}r5
l,IN6
LINT
1LN8

Mean

NONE

3.34
4.18

6.88
3. 84

4.91
6. 05

6.24
5.54
3.93
4.39

6.94
4 .82
5. 10
3.5r
6.35
4.57
5.6 7

5. 04

EYM

3. 96
4.46

5. 84
4.41

5. 11
4.65
3.89
s.80
6 .2'1
4 .94
4.30

5. 87
4.83
s .26
3. 49
s.69
5. 99
6. 68

5.08

lrean

3.65
4-32

5. 36
4.13

5. 01
5.35
4.05
6 .02
5.96
4 -44
4.35

6. 41
4.83
5. 18
3.55
6 -02
5 .28
6.t1

5. 06

1ST CUT MEAN Dr{Z 26.6
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I9llrlRN/3

I,EYS

2rfD clxlrrNc occrsroN l2o/Ll/89t DRy lq,TrER ToNNES/IECTARE

***r* Tables of means **a**

Enl RES
I,E!
LC1
LC2
LC3
LN1
LN2
LN3

LLCl
LLC2
1rc3
LLc4
trc5
r,rc6
LtcT
LICS
LLNI
L],N2
LI,N3
LLN4
LLN5
I.I-N6
1,tN?
ItNE

ltean

NONE

0. 88
0-32
0.00
0. 45
1. 10
0.00
1. 19
0.38
0. 76
0.93
0.90
0. 88
0. 46
0. 00
0.73
r.08
0.85
0.96
0.87
2 -02
t -20
0 .00

0. 73

EYM

o.62
0.30
0. 00
0.39
0. 82
0. 00
0.91
0 .46
0 -28
1 .30
0.53
1 .05
0.54
0-00
0 -76
0. 99
a -20

1.09
1-64
t -24
0.00

0 -'t4

lrean

0-75
0.31
0. 0o
0 .42
0. 96
0. 00
1.05
0-42
o-52
1.11
0.t6
0.97
0.50
0.00
0 .75
1- 03
1.03
1-45
0. 98
1.83
1.22
0. 00

0. ?3

2ND CUT MEAN DM* 23.?
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89lwlslr/3

I,EYS

TOTAI OI'2 CMTING OCCISIONS DRY UAITER TONNES/EECTARS

***** ?ab1es of mean< r****

t"tt{ REs
I.EI
rc1
LC2
I_C3

IN1
LN2
LN3

ttcl
Li,c2
tLc3
1,LC4

tLc5
1,LC6
tI,c?
LICS
LI,Nl
LIN2
I,LN3
1-LN4

I,I,N5
LLNS
L],NT
LI-NS

Mean

NONE

0.88
3-65
4.18
0.45
'7 -98
3.84
1.19
5. 30
6. 81
5. 14
'7 .14
6.52
4.38
4.39
0. 73
I .02
5. 68
6-06
4.48
8.36
5-11
5.6?

4.85

EYM

0 .62
4 .27
4.46
0.39
6.66
4.41
0. 91
5.57
4 -94
5. 19
6 .42
1 -33
5.48
4.30
0.76
6. 86
6. 03
1 .21
4.58
7.33
1 _23
6. 58

4-89

Mean

0. ?5
3 .9't

0 .42
'7 -32
4-13
1.05
5. 43
5. 87
5. 16
6.r8
5.93
4 _93
4. 35

1 -44
5. 85
6.64
4-53
7. 85
6. s0
6.t7

4.87

TOTAI, OE 2 CUTTING OCCASIONS I.IEAN DI.t* 24.4

PI,OT AREA IIARVESTED O. OO2O4

45

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-1-40 pp 14

89/r/Rlr/3

r.xEEtT 1ST rBSa CROP

@AIN TOTETES /EECTTRE

i*i** ratrles of neans *****

EtxRES56 NONE FYM llean
RoftlIolr

1,N 8 4.73 5.18 4.95
LN 3 5.?1 5.35 5.53
r,C I 5.60 5.92 5.15
rc 3 5.87 5.95 5-92

AE 5.00 4.35 4.68
AB 3.21 4.01 3.61

l,tean 5.02 5.13 5.07

lf 0 70 140 210 llean
ROTAIIOI

!l.r 8 3 .'l'l 5. 58 5. 56 4 . 91 4 -95
rN 3 4.04 5.94 6.10 6.04 5.53
LC I 4.91 6.69 6.39 s.05 5.'76
LC 3 5.4s 6.28 6-12 s.81 5.92

AE 2.80 4-92 5-1? 5.92 4.68
AB 1.16 3.94 4.58 4.14 3.51

Mean 3.69 5-55 5.65 5.40 5'07

tI O '10 140 2\0 Mean

t-ruREs65
NoNE 3.65 5 -32 5.90 5.2L 5.O2

FYll 3.?3 5.80 5.40 5.s8 5.13

Mean 3.69 5.55 5-55 5-40 5'07

N o 70 140 210
RO!f,ATrOr{ Frt RES66

r,N I NONE 3.46 5.45 5.55 4.36
FYM 4.08 5.?0 5.48 5 45

rN 3 NONE 4-23 5.31 7.04 6-23
EYll 3. 86 6.51 5. 16 5. 84

rc 8 NONE 4.41 6.15 6-'12 5.07
EYll 5. 35 'l -24 6. 06 5. 04

LC 3 NONE 5.83 6.22 5.80 5.64
EYM 5.0? 6.34 6.44 5 98

AF NONE 2-99 5-59 5-63 5.80
EY!.t 2.61 4.26 4.'tl 5.84

A! NONE 0 . 91 3 .20 4. 58 4 -L4
FYM |.42 4.68 4.58 5-34

GRAIN MEAN DMt 89.3

PLOI AREA HARVESTED O. OO251
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e9lq/*.t/3

S.BARLEI 2ND TEST CROP

GRAIN TONNES /EECTARE

***** Tables of means *****

EY}TRES62 NONE EYM MEAN

ROAATION
LN 8 3-)-7 3.52 3.34
!N 3 3.53 3. 19 3.35
r,c 8 3.48 3.10 3-29
rc 3 3.13 3.24 3.19

AF 3. 18 3 .27 3 -24
AB 2 -6a 2.58 2 -59

r{ean 3.18 3.14 3.16

N 0 60 120 180 Mean
ROIATIOII

!N I 2.69 3.42 3.64 3.62 3.34
LN 3 2.42 3.47 3.84 3.',77 3.36
LC I 2.7A 3.50 3.48 3.48 3.29
LC 3 2.49 3.15 3.57 3.54 3.19

AE 1.58 3.1L 3.64 3.87 3.20
AB 1.37 3.a4 3.20 2.66 2.59

Mean 2 .21 3. 39 3. 56 3. 4 9 3. 16

N 0 50 720 180 Mean
nluREs62

NOIIE 2.14 3 .49 3. 59 3. 51 3. 18
EYM 2.28 3.29 3_54 3.4'l 3.14

Mean 2.21 3,39 3.55 3.49 3.15

N 0 50 120 180
ROTATION rrURES62

LN I NONE 2.35 3-40 3.2a 3.63
EYll 3_04 3.45 4.00 3.60

LN 3 NONE 2.56 3.48 4. 04 4 - 01
EYM 2.28 3.33 3.63 3-53

rc I NoNE 2.80 3.80 3.60 3.70
FYM 2.60 3.20 3.36 3.25

r,c 3 NoNE 2.53 3.08 3.58 3.34
EYM 2.45 3.21 3-56 3.?3

AE NONE 7.44 3.69 3.70 3.90
FYt4 1 .12 3. ?3 3 . 57 3. 83

AB NONE 1.15 3.48 3-32 2-4'l
EYM 1.59 2.80 3-08 2.94

GFAIN MEAN DM* 85.6

PIOT AREA HARVESTED O. OO251
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89 lfl lPJt / 4

MARKET GARDEN

Object: The experiment compared the effects of fertilizers and orqanic
manures applied annually in the period 1942 Lo 1961, on market garden
crops. Residual effects of the organic manures were studied in
arabfe clops from 1968 to 1973. Elom 1974 until 1982 the site vas
maintained ln qrass vrilhout yields. A nes sequence of cropping
started in 1983 to study furthe! the residual effects of the
organic manures, palticula.ly the availability of metals from sesage
sludge - Woburn Lansome I.

Spoaso!: S. P. Mccrath.

The 48th year, cfover.

Eo. previous years see'Delails' 1967 & 1973, ?4-80/!i/RN/4 and 83-
a8 /w/RN/ 4 .

Desigr!: 2 series each of 4 blocks of 10 plots sptit, systematically,
into 2.

rbole plot ,riEasions: 8.15 x 5.18.

TreatEats:

To Series A, second year uhlte clower after two-year irhite clover, aIL
combinations of:-

vlhole pl.ots

I. Ol{ RESID Residues of olganic manures:

EYM Farmyard nanure until 1967
SEWAGE Sewage sfudge until 1961
SEw COM Sewage sludge, composted with stran,, until 1951
vEG COM vegetable compost untj.f 1962, then farmyald manure

unti"1 1957

2. Ol{ RATE Rates of organic manures {t per croP):

25
50

qrRit

NONE

Sub plots

plus one extra treatnent (duplicatsed):

No organic manures

3. N RESID Nitroqen {kg N) per cut in pievious years:

0

100

48
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89ln /*t / 4

To Series B, second year {hite cl.over after four-year rhite clower.
all combinations of :-

whole plots

1. OM RESID Eesidues or orodnic manures:

FYM Earnyard manure to whole plots until 1964, to half
plots until 196?, Untieated half plots received a
balancing dressing in 1974

SEWAGE Serage sludge until 1961
SEw COll Sewage sludge, composted with srraw, until 1961
VEG COM Veget.able compost unt.il 1962, rhen farmyard manure

unrit 1965

2. OU RAAE Rates of organic manures (t per crop) :

50

E:ISTR,A

PEAT

plus one extra treatment (duplj.cated):

Peat at 31 t per crop to half plots 1965 to 1967.
Untreated half pfots receiwed a balancing dressing
in 1974.

Sub plots

3. N RESID Nitrogen (kg N) per cut in prewious years:

0

100

BaaaI applications:
Selies A and B: Manure: Maqnesian limestone at 5.0 r.

Culti?atioDs, etc.:- Mag.esian limestone applied: 16 Dec, 1988. Cut: 2

June, 1989.

NO!E: Yields -ere taken only from the N RESID O plots.
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89/r/RN/{ ngrrE CTOVER SERTES A

1ST AND ONLY cI'I 1216189I DRI IIATTER AONNES/BECAARE

***r* Tables of means ***r*

Oll RESID EYM SEIIAGE SEW COll VEG COl, Mean
C.. RATE

25 3.59 4.36 3.86 3.82 3.91
s0 4.09 4.01 3-75 3.59 3.85

lreaD 3.84 4.19 3.80 3.?0 3.8e

ErrRt NoNE 4.17

G.and mean -?.94

*** Standard errors of differ:erices of rneans *ti

OI{ RESID Ot,I RATE OII RESID
OI{ RATE

0.188 0-133 0.265

SED for comparing El(TRiA NONE wlth any item in
Ou RBSID.C{ RlrE table is 0.230

***r* Stratun standard erro!s and coefficienas cf varia!rcr r****

Stratum

BLOCK. WP

1ST CI'T UEAN DM* 12-5

PLOT AREA HARVESTED O. OOO52

d.f. s. e. cv:

28 0-375 9.5
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aglalRxl1 tBrtE cravER sERrEs B

1SA AND ONLY @ 12/6/891 DRY MATTER TONNES/BEEIIRE

*t*rr Tables of rneans *r*r*

Oll RESID FYM SEIIAGE SEll COM VEc COM Mean
oa RtrE

25 5.0,7 s.08 5.05 4.94 5.04
50 4.48 s.39 4-67 5_17 4.93

Hean 4.'t1 5-23 4-8'l 5.06 4.98

EXIRI PEAT 4.92

Grand nean 4,97

*rr Slanda!d erEors of differences of means **r

OU RESID ot' RAIE OM RESID
OM RiAIE

0.219 0.198 0.39s

SED for compariog EXTRA PEAa rrith any item in
OX RESID.o{ RIIE table is 0.342

rrrr* Stratun standard errors and coeffi,cients of variation r*a*,

Stratum

BLOCK.IIP

d.f. s. e. cvt

28 0.559 lt.2

1ST CUT MEAN DM* 12.6

PI-OT AREA HARVES?ED O. OOO52
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89/R/Rrr/s

.aRABI.E REFEREI|CE PIOtrS

Object: To study the Long-term effects of EYH and N, P and K fertilizers
on the yield and mj.neral content. of crops - creat Field IV

Sponro!!: R.J. Darby, !r.v. HePitt.

The 34th year of a rotation, s. barley, 1ey, potratoes, H. wheat, kale
until 1980,' w. barl.ey. fey, potatoes, *. sheat, ,. oats sj.nce 1981.
The 30th year of a rotaticD on the additional plots (as lhe
initial above rotation for 20 years; x. barley, 1e]', pota!oes,
r. sheat, w. oats since 1980). The 33rd year of permanen! ltrass.

Eor previous years see 5g/Bc,/lltt. 59/Rc/7ltt, 60/B/3(tr, 5l-64iB/2,
65lR/2lrll' 66/B/2lrl , 6'1/B/2, 68/B/3lLl and 69-88/R/RN/5.

Detiga: 1 block of 12 pl.otss fcr eacb clop on criginal plots. I block of
7 p1ot9 for each clop on additional plots.

Ibole plot ^iEnrioa!. 2,13 x 2.44.

t!..tttEDta: Fertil.izers and farmvard manure:

!ra!n RE

Original plots

o
N1

P

N1P
x
N1K
PK
NlPK
N2PK
D

Nl PKD
N2PKD

N1, 2 (kg N): 20, 4C {Ley): 100. 200 (e. Hheat, r. barler and p cats):
125, 250 (pot.atoes, aad permanent. grass) as 'Iritro-chalk,

P: 53 kg P2OS as superphosphate
I(: 250 kg K2O as muriate cf potash
D: 38 tonnes FYM (permanent grass) : 100 tonoes (rc potaloes only -

50 tonnes to potaloes and kale until 1980): no:le to other: clops

ll(yIES r (1) A1I r. rrheat on these plots receives a standard dressing of
82 kg !{go as Epsom satts.

(2) Cereals leceiwe 20 kg of N1 and 40 k9 of tr: rn l4a!.h.
rehainder in April.
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89/R/Rx,/s

Additional plots

lAllIrRE Eerrilizers frorn 1980 ro 1989 and itl previous years:

1980-89 Unti-l 1979
oo
N2PK N2 PK
N2PXXG N2 PK HG CA
N2PKS N2 PK CA S

N2PKM6S N2 PK }tG S

NIPX}IGS N2 PK CA MG S

N3PX}IGS N2 PK CA !{G S TE

N: In 1989: N1; 20 kq (ley). 120 kg (!r. lrhear, w. barfey and w- oats),
150 kg (potatoes) - N2: 30 kg (Iey), 160 k9 (w- sheat, r,. barley
and s. oats), 240 kg (poratoes). N3: 40 kg (ley), 200 kg
(rl. irheat, il,- baltey and w- oats), 320 kg (potato€s). Untif 19?9
N2 - larger rate on original plots in these years- As urea in aLl
years. Celeals receive 40 kg N in ttarch, renainder in Apri1.

P: 126 k9 P2OS as potassium dihydroge[ phosphate.
K: 251 kg K2O total. As porassium dihydrogen phosphate (83 kg K2O) on

aII PK plots. rfl addition pfots eithout S receive 169 kg K2O as
potassium chlolide, plots ,ith S receive 92 kq K2O as potassiutn
sulphate plus ?6 k9 X2O as potassium chloride. Sj-nce 1978 atl pK
plots receive, in addition to the standard total, 126 kg K2O fot
potatoes, applied in autunn as potassiurn chloride.

uG: 126 kg HgO as rnagnesium ch-Ioride-
CA: 125 kg CaO as calcium carbonate ufltil 1979. In 1980 plots not

previously given Ca received caLcium carbonate at ?-5 t, except O
rrhich l,as given 5.0 t.

S: 30 kg S supplj.ed by the potassium sulphate.
TE: Tlace element mixture rrhich included tltrl, Cu, Zn, B, ttto, Ca and Fe.

Standaad appl,LcatioBa :

Original and additionaL plots:
A1I cereals: Eeedkillers: Isoproturon at 2.5 kg in 220 1 (to rrheat

and barley). E.Luroxypyr at 0,15 kg ).n 220 t. Fungicides:
Prochloraz at. 0.56 kg and carbendazim at 0.21 kg in 220 l.
Calbendazim at 0.15 kg, maneb at 1.6 k9 and tridemorph at 0.38 kg
i^ 220 7. Plopj.conazole ar 0.12 kg applied wirh the pirimicarb.
lnsecticides: Di.melhoate at 0.67 kg in 220 l. pj,rimicarb at
0.14 kg. GroHth requlators: Chlodnequat at 1.6 k9 in 220 I
(to oheat and oa!s). Mepiquat chloride at 0.86 k9 and
2-chl.oroethylphosphoni.c acid at 0-44 kg in 220 1 (ro baltey).

ll. rheatr MaDules: MgO at 82 kg as Epsom salrs-
Potatoes: Weedkillers: linuron at 0.93 kg rirh paraquat at O.2g kg

ion in 220 1. Eungicide: Mancozeb ar 1.3 kg appl.ied eirh the
insecticide in 220 l. Insecticide: pirimicarb at 0.14 kq.

Sead: W. nheat: Galahad, sot,l at 210 kg.
t!. barley: Panda, soen at 250 kg.
W. oats: Peniarth, solrn at 210 kg.
Potatoes: Cara.
Grass-clover ley: RVP Italian ryegrass and tiungaropoly red clover.
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89./R,/Rx/5

Clrlti?atioaa, etc,:-
oliginal and additional plots:

ALL cereals: Igoproturon apptied lto Eheat and barfey): 11 oct,
1988. Dinethoale app.lied: 21 Oct- First N treatnents apPlj.ed:
8 uar, 1989. Prochlotaz and carbendazin applied, fLuror.yPyr
applied separately: 28 !ta!. Grorth regulator applied (to oheat
and oats)'. 29 ar. Second N treatnents applied: 10 APr. Growth
legulalors appfied {to barLey): 12 APr. carbendazim. naneb a[d
tridenorph applied: I uay. Propiconazole and pilinicarb aPPIied:
26 uay -

w- rheatr P, K, M9 and (to additional plots only) S appli€d,
rotary culti.vaEed, Eaked leve] and seed sorn: 22 SePt, 1988.
Hand harvested: 1 Aug, 1989-

n. barfey: P, K and (to additionaL plots only) ltg and S applied:
15 Sept, 1988. Rotary cultivated, raked IeveI. seed sor.n and
Eaked in: 16 sept. Hand harvestedi 18 July. 1989.

w. oats: P, x and (to additsional pLots only) M9 and S applied:
29 Sept, 1988- Rotaly cultivated, raked level, seed soBn and
raked in: 30 Sept. Hand halvested: 19 .lu]y, 1989-

Potatoes: Fl.M applied (to original plots) and plots dug by hand:
22 Now. 1.988. P, K ard (to additional plots onLy) lrg and S

appLiedr 18 Apr, 1989. N applied. rotary cultivated, potatoes
planted: 19 Apr. lieedkilfers apPlied: 15 May. Eungicide f,ith
insecticide appfied; 21 July. Plots give[ nei.the! FYM nor K on
original. plots and plot giwen no fertilizer on additiooal Plots
ha.vested by hand: 22 Aug. Renaining plots ha.vested by hand:
1{ sept.

Gras3-clove! ley: Rotary cultivated, raked level, seed sor.n and
Eaked in: 6 Sept, 1988. P, K and (to additional pLots onfy), ug
ard S applied: 9 Dec. 1988. N appfied: 8 uar, 1989. Cut:
10 May, 25 July and 29 Sept.

Perrranents grass: EYM, P. K and filst N appfied: 8 Mar. 1989- cut,
second N applied: 10 l{ay - Cut, thiid N applied: 25 July. Cut:
29 sept.
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89/R,/Rlr/5

oRrcrltlr Pr0fs

ToNNES /rECrrnE

irr*r ?ables of rneans rrrri

T{IIII'RE
0 3.49

N1 2.12
P 2-41

NlP 1.94
K 4.11

NlK 6. 54
PK 5. 86

N1PK 8.79
N2PK 8.84

D 7.96
N1PKD 9.96
N2PKD 9. O9

MEAN DMg 84.8

I-EY : DRY MATTER
II. WHEAT: W. BARI,EY I

GRiAIN STFIT GR:AIN STRf,W

3.93 2.34 2.06
4-42 2.42 2.64
3.36 4 .1'1 3. 04
3.'t9 4.03 4.82
5.2't 3 .25 3. 06
't .29 5. 16 5.24
6.25 4.52 3.38
9-4I 7.'t'1 1.92

a2-06 8.63 8.64
9.40 5. 54 5.28

t2-94 9.38 9.44
74 -O2 9. 13 10. 96

82 .9 89. 6 90 .2

8. 81
4 .11
9. 13
5.50
9.85
7 -04

12 .39
t4 .29
10.89
14.4'1
16. 07

55.3

5.9
9.4

t2 .1
't-7

27.t
79 .2
26 .9
29 .2
30. 0

28 .r
37.5
36. 3

23 .9

2-40 0.?8
3.59 0.79
2-41 0.90
3.96 0 .74
2.52 1-03
2.53 1-43
3.'14 L -52
4.88 1- 16
5.98 1.19
4.41 I -32
6. r0 1.4 9
6. 30 1- s9

25.1 44.5

3RD totlr. oE
cur 3 cuts

0 -2s 3. 43
o-24 4-62
0 -23 3. 60
o-24 4 -92
0 .23 3. ?8
0. 32 4 .28
0.90 6.16
0.40 6.44
0.33 ?.50
0.33 6.13
0.46 8.0s
0. 44 I .32

1St 2r{D
cur cut

r. OAIS: POIAaOES:
rorl,,

GRAIN STRAII TI'BERS

PERMTNENI GFASS r DRY l,tAtfER

HAIIORE
0 3.57

Nl 5.29
P 3-31

N1P 5.58
K 1.26

N1K 5.57
PK 4 -42

N1PK 6-88
N2PK 6.35

D 6.19
N1PKD 6.17
N2PKD 6.L2

HEAN Dr'!* 86.4

3RD 1lorrl OE
ctT 3 cllts

0 -26 t-62
0,43 2.La
0.r8 t.26
0 ,6'7 2 .95
0 .39 2.1't
0.56 3. s2
0-30 3.4I
0-63 3.95
0. 19 4. 58
o. 59 s. 00
t.01. 6-'t2
0.9't 7.31

41.5 39.1

1Sr
cu!

0.65
L -0't
0.39
1 .50
0. 90
t -'t6
)-.52
1.81
2 -55
2.85
3.34
3. 61

29.9

2xD
cur

0. ?1
0.69
0.69
o .78
0. 89
1.19
1.56
1.51
1.24
1.46

2.73

45-8
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89/R/RN,/5

lDDIIIOIB! PIOTS

arir* Tables of means rrii*

r. TIIIEf,I:
GRIIN SlRlIf

POTAIoES:
i. BAALEI: tt. OATS: TOTAI

GRif,IN StRiT GRIAIN STRN| AI'BERS
IAXT'RE

0 4-17
N2PK 9. 48

N2PKlrG 10.73
N2PKS 8. 99

N2PXITGS 8. 08
NIPrUGS 9.34
N3PKlics 9.0 6

MEBN D}It 85.3

1Sr
clrr

laltflrRl
0 2.83

N2PK 5.4 7

N2PKT'TG 5. 73
N2PKS 5. 71

N2PXU6S 5.89
NIPXIrGS 5.42
N3PIo{GS 6. 40

MEAN DUt 23.8

4.80
11. 08
11.81
11.30

9. 59
10.?3
11.78

82.3

1.00
1.04
r.29
1.39
1.48
1.35
1.45

45.2

3 -23
9. 11
8.38
1 .5'l
9.48
a.77
9.30

90. r

0 .28
0 .32
0.4 3

0.4 0

0-48
0.55
0. 43

2-51
9 .82
8-62
8. 40
9.t2
8 .73
9 -46

91.0

4.12
5 -82
7. 45
7.50
'7-85
't -32
8 .29

3. 14

6.98
6 .26
6. 89
6. 59
'I -16
5. 17

87-3

5. 13
13 .26
13. 35
14 -22
12.53

12.60

64.1

6-7
23.6

26.9
26.1

24 -S

23 -2

LEI : DILE l{ttTBR
2I{D 3RD T<}EIL OE
clr" ctr 3 culs

35. 0 35, 0
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89/R/RN/8

CI'LTI\IATION,/f,'EEDKI LI,ER

Object: To study the long-terh effects of different methods of primary
cultivation on a secluence of cr:ops,. i,,eedkillers rrere afso tested
uotif 1981 - Great Harpenden I.

Sponso!: R. Moffitt.

The 29th year, $. barley.

Eor previous years see ,DeraiIs. 1967 and 1973 and ?4-89/R/RN/g.

Deaign: 2 random.ised blocks of 12 plots.

Whole plot diEnsio!!!. t2.g x 12.2.

treatEatg: A1l conibinations of :-

lrhole plots

1. Cr,r csoP

PI,OUGIT

ROTA DIG
DEEPTINE

2- SrrBsorlr82l

NONE

CNVNTIAL
PARAPI,O9{

XTR BI'RN

Primary cultivations annuaffy; stra, choppeal since
1985:

Ploughed: 19 Aug, 1988
Culliwated by .otary dj.gqer: t9 Aug
Deep-tine cultivated, t.rdice: 19 ALrg

Subsoiling in September 1982:

None
Conventional vertical tine
'Paraplow'

plus three extra treatments eith straw burnt since
1985, direct drilled unril 1984, heawy spring-tine
cult.ivated on 5 Sept, 1988, in addition to basal
cultivating, diffeling in subso:ting in September
1982.

None
Conventional vertical tine

Sltari l,as chopped on 5 Aug, 1988 and sas burnt on XIR BURN on
17 Aug.
The conventional weltical tine subsoiler had tines ?6 cm
apart and Uorked at a deprh of about 50 cln.
The 'Parapl.orr, had rigid tines set at a 45 ciegree angle. The
tip of each tine q,as j.n line with the attachment of an
adjacent tine- The lines trele 51 cm apar! and ,orked at a
depth of about 38 cm.

NONE

CNVNAIAT
PARAPI,OII

UoTES: (1)

t2)

(3)

B.a.l app1icltioar: Manures: (O:18:36) at 920 kg. ,Nir-ram, ar 4BO kg.
9{eedkiIler3: Glyphosare at 0.2? kq in 2OO t. Chlortoluron at 3.5 kg
in 200 1. IsoprottrEon at 2.1 kg with mecoprop at 2.2 kg, bronoxynil
at 0.28 kg and ioxynil ar 0.29 kg in 200 I. Moltuscicide:
Metiriocarb at 0.22 kg.
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8 g/R/RN/8

Seed: Iqri, soEn at 150 kg.

Clrl,tivatioD!, etc.:- PK app.l.ied: 16 Sept, 1988. Glyphosate applied:
2 Oct. Heavy spling-tine cultivated: 17 Oct. Heavy spring-tine
cultivated, spring-tine cultivated: 22 Oct. Seed so$n: 23 Oct.
Chlortoluron appfied: 16 Now. MoLluscicide applied: 30 ,Jan, 1989. N
applied: 14 Apr. Remaining lreedkillers applied: 2 May- Cornbi[e
harv€sted: 13 Jul.y.

@lIN TONOTES /EECTTRE

*ri** lables of rDea[s rr*1r

SUBSOII.I82I NONE CNVIiITIAI PATIAPI-OII I4ean
cLt caoP

Pr,oucn 4.'71 4 -82 q -52 4 -69
ROTA DrG 3.98 3.58 4.05 3.87
DEEPTINE 4-L2 4.34 4.50 4.32

Hean 4.2'1 4.25 4.35 4.29

xIR BI,RN NONE CNVN?IAL PARAPLOW Mean
4.90 5.09 5.4 9 5.16

Grand nean 4.51

*** Standald errors of differences of means rr*

xtR BuBrc cLr cEoP slrBsorLtS2l cLr caop
suBsotL [ 821

0. 485 0 .287 0.281 0. 486

.*r*r stlatun gtandard erlors and coefficients of va.iation rirrr

St ratum

BLOCK.IIP

GRATN MEAN DU* 8O.I

PI,OT AREA EARVESTED O. OO28O

d.f. s.e. cvg

11 0.4 86 10. I
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89/rilealL2

ORGANIC IANI]RIITG

Object: To study, from crop yielats and soil analyses, the effects of a
range of types of organic mattet - foburn. Stackyard B.

Spoasor: P.R. Poulton.

the 25th year, r.. sheat, potatoes.

Eor previou3 years see 'Details, 19?3 and ?4-88/w/RN/12.

Deaign for aac-h cEotr: 2 blocks of I pLots split into 6

tlhol.e plot diEn!io!!: 8,53 x 30.5.

IReatrettta: Erom 1965 to 19?1 the experinent had a preliminaly peliod
designed to build up olganic ratteE, deEived from different sources.
An alable rotalion ras started on trlo blocks in 1972 and the
remaining two blocks in L9?3. After a period of testiflg the residues
built up, a further peliod of accumulation iras started; on tr,o blocks
(Bhich included ley soirn in 1979) in 1981 and or rhe orher tiro (shich
iflcfuded ley soirn in 1980) in 1992- on the firsr pair leys lJere
ploughed for 1st test crop in 198?, on the second pair for lst test
crop in L988 -

3rd test crop r- rheat, aftet w.eheat 1987, potatoes 1988. tested atl
combinations of:

Whole plot's

1. lREttIOlt Previous treatments:

I,c 8 GM Eight-yea! clover/grass ley until 1986, green ftEnure in
the preliilinary period

I-C 8 PT As aboee, peat in the preliminary period
I,C 6 LC Six-year clover/grass ley until 1986. clover/grass ley

in the preliminaEy period
lC 6 I,}I As above, grass ley nith N in the prelihinary period
Fnt Earmyard rnanure annualLy 1981 to 1985 and in the

preliminary period
STRAW Strar in both periods
FERT-FYM Eert.ilizers only io both periods. rates of P, K and Hg

equivafent to anounts i. FYU
FERT-SIR Eeltilizers only in both peEiods lates of P, K and Ug

equivalent to amounts in straH (+P)

Sub plots

2. N

0

50
100
150
200
250

Nitrogen fertilizer in 1989 (kg N) as 'Nitro-Cha1k':
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a9ftlRXl72

2nd test crop polatoes, after r. rheat 1988, rested al1 cofllbinations of:

whole plots

1. TREAtlIl:l Previous treatnents:

LC 8 GM Elght-yea. clover/grass ley untiL 1987, green nanure in
the pleliminary period

LC 8 PT As above, peat iD the preliminary perj.od
LC 6 LC Six-year clower/grass ]ey until 1987, clover/grass Iey

in the plelj.minary period
LC 6 !N As above, glass ley Hith N in the preliminary period
EtM Farmyard hanure annually 1981 to 1986 and in the

preLiminary period
STR"AB Strar. in both periods
FERT-EYH Fe.tilizers only in both periods, rates of P, K ! Ug

equivalent to amounts in FYM
EERT-STR Eertili.zels only in both periods, r:ates of P, K ! lrg

equj,vafent to amounts iD sErarr (+P)

Sub plols

2. N

0

?0
1{0
270
280
350

Nitr:ogen fertilizer in 1989 (k9 N) as 'Nitram':

Staadtld rtrt)u,crtioaa :
2nd test crop:

Potatoes: ltiaaules: Uagtlesian firEstone at 5.0 t- Kieserite at
680 kg. (0:18:36) at 1380 kg. weedkiller: I,inuron at 1.2 k9
L^ 22O L- Eungicides: Mancozeb a! 1-4 kg in 220 I on tiro
occasions and at 2-0 kg in 220 f on !$o occasions. Fentin
hydloxide at 0.28 kg Ln 220 L. Nenaticide: Oxamyl at 5 kg.
Desiccant: Dilute sulphuric acid at 280 I.

3rd test crop:
lI. rrheat: lilanures: l{agnesian linestone at 5.0 t. (0:18:36) at

560 kglha. Ha at 0.096 kg as tnanganese sulphate in 220 .1,,

appfied on teo occasions. lleedkilleis: t{ecoprop at 2.5 kg l.ith
bromoxyniL at 0.34 k9 and cl.opyralid at 0.07 kg ir 220 1.
Eungicides: Prochloraz at 0.40 kg and carbendazim at 0-15 kg
applied rith the groirh regulator in 220 t. propiconazole at
0-1.2 kg in 220 I. Eenpropimorph at 0.?5 kg ,irh carbendazim ar
0.25 kg and maneb at 1.6 kg in 220 t, Molluscicide: Melhiocarb
at 0.20 kg, also applied with seed. Nenaticide: Carbofuran at
7.5 kg. Grorth regul.alor: ChLoriEquat chloride at 1.6 kg.

Saod: Potatoes: Pentland Crorn dressed ,Seedtec!, 
-

W. r.heat: Helcia, sown at 160 kg with methj-ocarb pellets.
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Cultivatj.o.s, etc.:-
Potatoes: llagmesian lime3tone applied: 28 Oct, 1988. Ploughed 9 Dec.

Kieserile applj-ed: 3 Jan, 1989. PK applied: 4 Jan. Spring-tsine
cuLti.vated: 4 May. N applied: 5 May. Nematicide applied: I !tay.
Rotary cultivated, seed planted: 9 uay. weedkiller appLied: 25
May. Mancozeb applied: 6, 1?, 28 Juty and 16 Aug. Fentin
hydroxide applied: 31 Auq. Desiccant applied: 25 Sept-
Li.fted: 6 Oct-

w- irheat: Ploughed: 21 OcL, 7988. ltagrnesian Iiriestone applied:
28 Oct- tlolluscicide applied: 29 Oct. PK applied, nematicide
applied, spring-tine cultivated, seed sorn: 31 Oct- WeedkilLers
applied: 28 Ap!, 1989. tn applied: 29 ApE, 22 uay. N applied: 2
Hay. Prochloraz, carbendazi.m and glowth regulator applied: 17
Hay. Propiconazole applied: 5 June, Fenpropimorph, catbendazim
and maneb applied: 3 JuIy. Comlrine harvested: 8 Aug.

r.XEEA!

GRIIN TONSTES /EECTIAE

**r** Tabfes of flEans *irrr

N
TREATIANA
LCSGH
LCSPT

LC6I.N
EYM

SARAW

FERT-FYM
FERT-S!R

ltean

0

3. 00
3. 05
3.0?
3.20
2.48
2.5'l
1.32
1. 06

2-41

50

5. 06
5 .67
q.2s
5. 41
3.64
3.52
3. 31
2 .10

4 .20

100

6. 01
s. 63
6. 03

4.98
4. 30
4 .92
3. 65

150

6 -92
5. 84
6.45
6.91

4.21
3. 96

5.73

200

5.86
5. 16
6 .62
6.43
5.99
5. 46
5.24
4. 11

5. 86

250

5. 09
1.34
6.30
s. 80
5 .40
4.56

6 .02

Mean

5. 58
5.63
5.43
s. 93
4.11
4.49
4 -0'7
3. 34

4 -92

rt* Standa!d errors of diffe:.ences of means rrr

Except uhen comparing means nith the same level(s) cf

TREATUNT

0-43?

d. f -

7
40

N

0.241

TREITUIII
N

0.760

8.9
13. 9

TREATMN:

r*r1* Stratum standard errors and coefficients of varial}on *i**r

BLOCK. WP

BLOCK.IiP. SP

0.43?
0.581

GRAIN ME.LN DUt 8?.7

SUB PIOT AREA I]ARVES?ED O.OO252
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POIATOES

to L roaERa lmlls/BEcrrru

rirrr Tables of lneans ***ri

Stratum

BI,OCK.IIP
BI,OCK.IIP . SP

TREATIGII

3-61

d.f-

't
40

TREITUN:!
N

4.52

8.8

350 Mean

3s0 Mean

l{
rRBAttott

I,C 8 GX
LC8PT
rc6rc
rc6I,l|

EYM

STRAW

EERT.FYH
EERT-STR

llea'l

N
TAEAIIOIT
tc 8 Gt't

l.CSPT
tc6,,c
I,c6I,r.r

FYH
sTa"aw

EERT-EYII
EERT-S1R

Mean

0

34 -2
32 .9
3s.3
35.1
32.4
21 .1
22-4
23.7

30-4

0

96. 4

96. 0

96 -1
93. 5
95-1
90. 8
92-3

94.5

70

44 -9
45. 8

44. 0
q't -'l

38.8
33-?
37 .',t

41. 4

70

95.5
96.8
96.1
97 -1
9s.5
95-3
90-9
96. 1

95.4

140

48 .2
50. 0

49.9
51.9
40.8
40 -4
34.6
38.5

44.3

140

95.5
96.6
9?-8
9?.5
95.0

93.3
93 -2

95 -2

N

1.05

2!0

42.8
4't .5
49.5
50.4
42 -2
42-8
3't.'7
36.9

43 -'t

210

96.1
96.4
96.s
96 -7
95-1
92-9
93.0
93.?

95.2

280

42-9
48.4
45. 5
47-t
41.3
40.9
34.6
40 .2

42 -1

280

94.8
96.5
96.1
95.s
94 -9
94.9
91. 5

95.0

95.0

4s.9 43.2
50.4 46-0
46-2 15-1
46-6 46-5
38. 4 38. 8

42.2 38.'t
34.9 33.0
4L. t 36.5

43.3 41.0

r*1 Standard errors of differences of neans ,rr

Except ,hen conparing Gans i,i.th the san€ Level(s) of
TREATUI{! 2.9a

rrr*r Straturn standard errors and coefficienls of variation rrr*r

3. 61
2.98

PARCEllIe nRE 3.81 Oa (1.5 ncCB) RIDDTE

iirii Tabfes of rneans rrrrr

96.6 95. ''
96.4 96.5
91 .2 96.6
95. 9 96.1
93 .1 94.7
95-'t 94.5
91.0 9L-'l
94-8 94.2

95.1 95.1

SUB PLOT AREA IIARVES?ED O.OO137
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INTENSIVE CEREAI.S

Object: To study the effecEs of leys of different duration, folLouing
prolonged intengive cereal cropping, on a Sequence of arabfe crops
- noburn Stackyard I.

SPoasor: J- llcEl.en.

The 24th year, rr. r,heat and s. rrheat.

EoE plevious years see ,Detsaits, t9?3 and 74-88/w/RN/13-

Deliga: 4 landom-ised bLocks of 6 plots split into 6.

treatrats: UntiL 1977 the experiment tested alf phases of the fiwe-
cou.se rotation: ley, potatoes, cereaL, cereal, cereal and continous
cereaf. From 19?7 to 1980 aI1 phases $e!e clopped rith cereat. The
experirnent i,as in tro halves, one in uhich the cereal Eas r. wheat,
sorn on palt of the site of the ctassical continuous r.heat experime.t
18??-1.954 and one in xhich Ehe celea1 rras s. ba.ley, sou,n on paEt of
the site of the classical continuous bartey expeEiment 18?7-1954.
Eroln 1981 the experinent i,as used to estabtish grass/ctover Levs of
different durations for tesls on i, Dheat in 198?. plots not in ]ey
rere sorn to s- ,heat on both haLwes of the experimen!. A1I _leys
wele ploughed for 198? and lhe site sorn to r. whear. This uas
folloued by potatoes in 1988 and by whear in 1989, testing atl.
coinbinations of the follouj.ng treatnEnts:

whole pLots

1. LEI ICE Length of 1ey (untif ploughing in suruner 1995):

1 YEAR
2 YEARS
3 YEARS
4 YEARS
5 YEARS
6 YEARS

Sub plots

2. N Nitrogen ferti.Lizer in 1989 (kg N) as ,Nitram,:

0
50

100
150
200
2s0
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lfofE: Because of an eltor tHelve sub plols from four $hole pLots xere
not sorn l.ith the lest of the experinent. These had the
conbinations &tf IGE 1 YEAR rrith N 50. 100 and 250.
trEI rGE 4 YEARS rirh X 50, 100 and 150 and rEI AGE 5 YEARS rrirh
X 0, 50, 100 (from tro separate rhole plots), 150 and 250. They
wele Sorn to w. r,rheat .Iate! on teo occasions but failed and uere
re-sorrn to s. ,ireat. Yields from these plots rere not recorded.
Estirnated val,ues eere used j.n the aaaLysis.

Brse.L aptrlicrtioar: Hanures: Dolomite at' 5 t. {0:18:36) at 556 k9.
Manganese at 0.095 kg Mn as a foliar spray in 220 L applied tuice-
weedkiLLers: Mecoprop at 2.5 kg with bronoxynif at 0.34 kg and
clopyraLid at 0.0? kg in 220 l.- uetsul.f uron{ethyl at 5-0 g j.r
220 I to s. irheat only. Fu[gicides: Plochloraz at 0.40 kg rith
carbendazim at 0.15 kg applied rrith the grorth regulator in 220 7.
Plopiconazole at 0.12 kg in 220 l. Eenpropimorph at 0.75 k9 sith
tnaneb at 1.6 kg arld carb€ndazin at 0.25 kg in 220 l. tlolluscicide:
uelhi.ocarb at 0.20 k9. Nematicide: Calbofu.an aL ?.5 kg. Grorth
leguLator: ChLormequat chloride at 1.6 kg.

Sa€dr w. ,heat: lrercia, rrith methiocarb pellets, sonn at 155 kg - omitled
plots sorn at 180 kg.
S. rheat: Alexandria. sown at 180 kg.

CultivatioD!, atc.:- Ploughed: 28 Oct, 1988. Dolomite applied,
methiocarb appLied: 29 oct. PK applied: 31 oct. carbofurafl applied
and cultivated in: 1 Nov. Spike harroired rith crunb.le! attached,
seed sown: 2 Nov. Onitted p1ot3 3orn; 13 Dec. Onitted plots spring-
tine cuLtivated: 6 Feb, 1989- omitted plots re-sown: ? Feb. ornitt.ed
plots halroHed and sown !o s- xheat: 31 !tar. Mecoprop, bromoxynil
and clopyralid applied: 28 Ap!. un appfied: 29 Apr and 22 Uay. N

appli.ed: 3 May. Prochloraz and grol,t,h reguLator apptied: 1? May.
Propiconazole applied: 5 June. Metsulfuron-methyl appfied to
s. rheat: 13 June- FeDpropimorph, maneb and carbendazin applj.ed:
3 Jufy. Combine halvested: 7 Aug.

€4
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GRAIN TON}IES /EECTANE

**r** lables of meaos **r**

tl O 50 100 150 2O0 250 Mean
I,EI AGE

I YEAR L-26 2.90 4.'71 5.34 5.51 5.43 4.19
2 YEARS 2.22 3.98 s.14 5.30 6.16 6.22 4.84
3 YEARS 2.51 4.46 5.12 5.95 6,63 6.31 5.2.1
4 YEARS 2-35 4.88 5.4'7 6..7.1 6.15 6.89 5-52
5 YEARS 2.52 4.63 5.73 5.8? 6.30 6.35 5-23
6 YEARS 3.r0 5.18 6.04 6.35 7.15 5.62 5.74

Mean 2 .34 4 . 34 5 ,4't 5. 93 5. 4t G. 30 5. 13

**r Standard errors of differences of means **r

I,EY AGE N LEY AGE

N
0.4?3 0.152 0-583

Except when comparing ileans nith the sane leve1(s) of
[Er AGA 0.3?3

**rrr Stsratutr standard errors and coefficients of variatio[ *r*.r

St ratum d.f. s -e. cvt

BrocK.wP 15 0-569 13.O
BrocK.rP. sP 78 0-528 10.3

GRAIN HEAN DMt 8?.6

SUB PtOT ARE"A BARVESTED O.00165
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