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90/R/R!l/1 ald 90/R/RN/2

I.EY ARABI.E

Object: To study the effects of three-year Leys on the fertifity of the
soiL as rneagured by a sequence of three arable test crops - Itighfield
and Eosters.

Spoagor: P. R- Poulton-

ahe 42nd year, old grass, leys, a. oa!s, rr. irheat.

For plevious years see 'Details' 1967 and 1973 and 74-89/R/RN/1 and 2-

The experiment is duplicated on;-

IIIGHEIELD A site $ith much organic malrter initial-Iy (ploughed out
flom pemanent grass) (90/R/RN/1)

EOSTERS A site uith little organic matter initially 190/R/FN/21

ROIITION ?leatroents: The exp€riEent olj.ginaLLy tested four eix-
course rotations, wj.th a1l phases present each year.
Eor ftany years these rotations tJere:-

Treatnent crops lest cropg
LUCERNE LU, LU, LU 91, P, B
CLOGRA LC, 

',c. 
LC W, P, B

GRASS LN, InI, I,ll W, P, B

ARAB],E H, SB, O W, P, B

LU - lucerne, LC = clover-grass ley, no nitrogen fertifizer,
LN - al.L-grass Ley with nitlogen fertilizer, H = l-year seeds hay,
sB - sugar beet, o = s. oa!a, w = v. whea!, p - polatoes,
B - s- barley-

Flom 1983 the test crops have been W, W, W.

RESEEDED On both fields in the first three years other pfots lrere
sown rrith Iong-term reseeded grass

OLDGBASS on Highfield pfots of the ofd turf i,ere left initially
unploughed, for comparison r,,ith the three-year leys

In 1962 and 1963 some of the o.ld and reseeded gxass plots lrere divided
for ranagenent identical to: -

Clover-grass ley
Af1-grass 1ey

c
N

From 1968 ordy tiro phases on each field cortinued in the six-coulse
rotation (the museum blocks). The four other phases (the ne$
sequence blocks) yele used fo! studies on take-all (caeunannonyces
grarrlinis) iD rheat. These studies ended in 1985 and these phases are
no longer included in the experimenc.
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90/R/Rlr/1 aad 90/R/Rx/2

Additiorlal treatments to 3rd test crop rr. nheat:-

Sub plots

EnAESTO Earnyard nanure residues, last applied 19?0:

NONE NoDe
FYU 30 tonnes on each occasion

Sub plots

Nitrogen fertifizer io 1990 (kg N) as 'Nj.tram':

0
50

100
150

Standard aplrllcatioa! :
3rd lleatrnent crops:

I.ucel,!e: uanures | 10124|241 at 940 k9.
All-glass ley: Itanures: 10t24'-24) at 620 kq. (25:0:16) at 300 kg

on tl.o occasions.
Clover-grass leyi llanules: l0|24'.241 at 620 kg.
S. oats: Nanulesr (20:10:10) at 350 kg. Weedkillers: litecoProp at

1.6 kg, blomoxyniL at 0.20 kg and ioxynil at 0-20 kg rith the
fungicide in 200 L. Fungicide: Fenpropimorph at 0,?5 kg.

3!d Te3t c!op:
tl. Hheat: weedkillers: Isoproturon at 1.? kg in 200 l. lIecoPEoP

at 2.2 kg, blonoxynil at 0.28 kg and ioxynil at 0.28 kqr sith
the fungicide in 200 1- Fuogicide: Prochloraz at 0.,10 kqr.

Reseeded glass and old grass: Manures: (0:24:24) at 620 kg- A11-
grass haLf pl,ots: (25:0:16) at 300 kg in sprilrg and after each
cu! excePt the last.

Saad: S. oats: Du1a. sor.a at I90 k9.
w. Bheat: Avalon, sorn at 180 kg,

Cu.LtieatioD!, etc.:-
3rd TreatlEat crop3:

Lucerne: PK appLied: 28 Nov, 1989 (Highfield), 29 Nov (Fosters).
Eirst cut: 31 uay, 1990. Second cut: 10 ilu1y.

AlLjlass ley and clover-grass 1ey: PK applied: 28 Nov, 1989
(Highfield), 29 Nov (Eosters). NK applied to alL-grass ley:
1 Mar, 1990 and 4 ;Fune. Cut: 31 May, 10 Ju1y.

S. oats: Ploughed: 4 Jan, 1990- spring-tine cultivated tsice,
rotaly harrored, se€d sown: 9 !ta!. NPK appLied: 12 Apr.
weedkillers ,ith the fungici.de applied: 14 Hay. Co&bine
harvested: 7 Aug.

3rd test clop ir. rrheat: Ploughed: 29 Aug. 1989. Rotary halrosed:
3 oct. Rotary halrorred, seed sorrn: 4 oct- Isoproturofl
appfied: 23 Nov- N treatnents applied: 11 AP!, 1990.
Remaining weealkillers rrith the fungicide applied: 25 APr-
Cohbiae harvested: 9 Aug.

Reseeded grass and oId g:rass: PK applied: 28 Now, 1989
(BighfieLd), 29 Nov (Eosters). NK applied to aI1-9!ass half
plots: 1 Mar. 1990 and 4 June. Cut: 3L May, 14 Nov.
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90,/R/RI[/1 .!d 90/R/rr/2

DRI l.Ar!le,: !O0tr|ES/g3CITRE

rrrir Tabfes of rEans rri**

croulR-G,tss tlr

rorrr, oE 2 cots

I'E'AN DIII

&I/-QI.SS LEI

IOxl! OE 2 CI,IS

MEAN DH*

,IrcIRNE

EIGAEIEIJD

4.25

28.8

4.4't

29 -9

EIGAFIEI.D

2.8s

25.3

c

1. 69
1.78

31.3

EIGIIEI.D
C N BIOCKS

1.76 6.48 1 6 3

1.95 6.42 2&4

31.3 29 -5

EIGEEIEIJ)
3 -11
82.8

FOS':BRS

3-45

29 -s

4 -28

29 -0

TOSTERS

10.29

. 2L -9

EIGEIEID

lOIlIl OF 2 cI'!S

UE.EII DMt

OID GRASS

tott! ol 2 culs
{AD EXPTL IEIR,
BI-OCKS 1 E 4

BrocK 2

UEAN DM*

RESEEDE GRTSS

IOIII, OE 2 CIIIS

aau) trEl!
rttR
.2ND EXPTL
YETR
(SEEDED 19a9
RESEEDED 1973}

MEEN DUT

N

6. 31
5. 53

29 -9

FOSTERS
CN

1. 65 4 .51

2-08 4.72

28.4 2't.S

FOSTERS
3. 80
83. I

BTOCKS

1&4

2 &3

rMIBx, Olts : noNNEs/tBcrraE

GRIIN
UEAN DUI
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9O/R/RII/1 EIGEEIEID B.ITAEAI (3RD IESI CROP}

GRAIX TOINES /IIECTTNE

a,*rr TaIrles of neans irrli

EITRESTo NONE rYM ltean
BOtlTrolf
rrucERNE 4 -21 4.50 4.36
croGBA 4-11 4.15 4.13
GRASS 4.44 4.4 0 4.42

ARABLE 3.25 3-23 3.24

Mean 4-00 4.07 4.04

N 0 50 100 150 llean
ROE'.IION
LUCERNE 2.41 4.24 4.79 6,00 4-36
cLoGRA 2.49 4.08 4.81 5.14 4-13
GRASS 2-40 4.18 5.45 5.63 4-42

ARABLE 7.52 3.34 3.47 4.63 3.24

llean 2-2O 3.96 4.63 5.35 4.04

tf 0 50 100 150 ltean
rnGEsT0

NONE 2.16 4.02 4.61 5.22 4.00
FYt'r 2 -25 3. 90 4 . 55 5.48 4 .01

Mean 2-20 3.96 4.53 5-35 4.04

N 0 50 100 150
ROEATTOX ErnES?o
1UCERNE NONE 2-32 3.12 5.06 5.'t6

FYM 2-s0 4.75 4.51 6.24
cLoGRA NONE 2 -46 4.84 4.41 4.'14

EYM 2.52 3.31 5.20 5.55
GRASS NONE 2,26 4.32 5.32 5.84

FYM 2.54 4.05 5.58 5.42
ARABLE NONE 1-61 3.18 3.63 4.55

FYM t-.42 3.49 3.31 4.'10

GRAIN UEAN D!,'t 90.3

PLOT AREA HARVESTED O. OO571
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90/VRtr/2 roSrERs r.mErr (3RD rEsr cRop)

GRrrx ro|orEs i/tEcllR8

*ri*r Tables of nEans *r*ir

EDGISTO NONE FYU ltean
ROITTION
rucERNE 3,80 3- 53 3.6'l
cLocRA 3.91 3.95 3.93
GRASS 3.5? 3.86 3.12

ARABI,E 3.56 3-66 3.66

lrean 3.74 3. ?5 3.75

l, 0 50 100 150 ltean
ROIITId
LUCERNE 2-21 3.59 3.85 5-02 3.67
crrcRA 2.L8 3 - 76 4.58 s.20 3.93
GRASS 2-O8 3.48 4.52 4.19 3-72

ARABT,E 1.83 3.81 4.2't 4.13 3.55

I{ean 2.08 3. 66 4 - 31 4.94 3. 75

N 0 50 100 150 Mean
IDGES?O

r{oNE 2.t9 3.45 4.40 4.92 3.74
FYt{ 1.97 3.8? 4.22 4-96 3.75

uean 2.0a 3-65 4.31 4.94 3..15

r 0 50 100 150
nolltlol fnGasTo
LUCERNE NONE 2.87 3.34 4.16 4.85

FYM 1.55 3.84 3.54 s.19
cIoGRA NONE 2.25 3-75 4.86 4.78

El.M 2.a2 3.78 4.31 5- 63
GRASS NoNE 1.59 3.32 4.33 5-0,1

EYlt 2. 58 3. 63 4 ..72 4 - 53
ARABTE NONE 2.04 3-39 4.23 4.99

EYM t.62 4.23 4.31 A.4'1

GRAIN MEAN DUi 90. {

PIOT AREA EARVESTED O. OO5?1
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90 lnlPJ[/3

I,EY,/.ARABI,A

Object: To compale the effects on soil fertility of rotations rith or
irithout leys - Wobuln Stackyaid D.

SPoasoa: P.R- Poul,ton.

The 53rd year, .l.eys. rr, beans, w. wheat, s. barley.

Eo! previous years see 'Details. 195? e 1973 and 74-8g/rrlRN/3.

D€rigB: 5 series of I ptots, spLit for t.eatmeDts other than rotations.

llboJ.e pl.ot ,l.Enaioag: 8.53 x 40.?-

laeat'tEtlta: Al,1 phases of four fiwe-course rotations sere originaLLy
Present:

ROTAIION

LEY Clover/grass ley: L, L, L. P, w
CI,O AII legume ley: SA, SA, SA, P, W until 1971 then CL, Cl,

CL, P, W

Arable rith roots: P, R, C. P, W until 1971 then P, B, B,
P, W

A tl Arab1e rith hayi P. R, lr, P, ll until 19?1 then P, B, E,
P, ll

P = potaloes, R = F- rye, C - carrots, H : u. wheat, B : s. barfey,
It - hay, L = clover/grass ley, SA - sainfoin ley, CL - red clover ley

IN3
LC3
AE
AB

Rotations themsefves folloired different cycles :

On four plots in each block the rotations rere repeated

On four Plots in each bLock arable rotations altellated
each five years rrith ley rotations

Erom 1976 aLl the rotations irere changed on all phases
except for the filst and second test clops itr 1976:

(Previous LEY) l,N, ],N, LN, W, B
(Previous CI-O) l,C, !C, l,C, W, B
(Previous A) F, f', BE, rl. B
(Previous A B) B. B. BE, W, B

INl to LN3 = three year grass ley r.j.th N. lst year to 3rd year,
LC = clover/grass ley no N, BE = beans (s. oats until 1980), F = falloB
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90/i/Rx/3

Plots hitherto ia altelnating rotations *ere changed to
test eight-yea! leys:

I.II, InI, I,II, In|, Inl. IN, I.!l. I,}f, Tf, BLI-N
Lrc

Lr,NL to Lr.N8 = eight yeaE glass ley sith N, first year to eighth year,
similally for ,,LC

The tter schere started by soring these ner leys in spring
1976 on four phases and in spling 19?7 on the flfth phase
(2nd test clop iD 19?6).

Yie1ds aEe taken only fEom the leys and the test cloPs.

Tleatrents to first test clop r.. rrheat, a1I combinatioas of:

mole p1ot9

1. RgElIIof Rotatioos:

IN8
Inr3
rc8
rc3
AF
AA

1/2 plots

2. tttltla6l Earm!'ard ntnure residues, last applied 196{:

NONE None
EYM 38 tonnes on each occasion

1/8 plots

3. x Nilrogen fertil.izer (kg N) as 'Nitro{halk' (2?* N):

0
10

140
2a0

tleatoents to seco[d tes! crop !r. bar],ey, alf combinations of:

Hhole plots

1. ROEIIIOII Rotations:

Ltr 8

tN3
rc8
rc3
AE
AB
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9olr{/RN/3

1/2 p].oxs

2. I"fXlES63 Earnyard tnanure residDes, fast apPlied 1953:

NONE None
FYM 38 tonnes on each occasioD

1/8 plots

3. lf Nitrogen fertj.li.zer (kg N) as 'Nitro-Chalk' (2?t il):

0
60

\20
180

Ilealnrents to leys:

EIX RES Eadnyard manure residues:

NONE None
FYM 38 tonnes on each occasion, last applied 1962 to 1st

and 6th year leys. 1965 to 2nd and 7th year leys,
1965 to 3rd and 8th year feys, 1964 to 4th year 1eys,
1963 to 5th year leys

correcti.ve K dressings (k9 K2o) as muriate of polash, applied to first
test crop r,. uheat and long-term leys irl the rheat block:

continuous rotations No EYM FY!{
half plots half plots

LN
LC
AE
AB

0

200
155

145
0

220
155

Ex-alternating rotations

I,lil 8 ploughed fo! r. rheat 0 0
InI 8 not ploughed 60 120
r,c 8 ploughed fo! w. wheat 0 0
r,c 8 not ploughed 20 0

StaDdltd alrp].icetioDs : -
Grass ley and clover/grass Iey, 1st year: Manules: (0:18:36) at

42O kg- (25:0:15) at 300 k9 to grass ley in spring and afte! the
first cut. K2O at 54 kg to cfover/glass ley in spring and after
lhe first cut.

Grass ley, 2nd, 3!d. 4th, 5th, 6th, ?th a'ld 8th years: Hanures:
Chalk at 5.0 t to sth year only. (25:0:16) at 300 kg in sprinq
and after the first cu!. 10|.24t24t at 620 kg-

Clover/grass Ley. 2nd, 3rd, !t!h, 5th, 5th. 7th and 8lh years:
Manures: Chalk at 5.0 t to 5th year only- K2O at 54 kg in spring
and after the filst cut. 10r24t24) at 520 k9.
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90/r/RN,/3

St.nd.rd .ptrlic.tioar : -
S. barfey, Lst and 2nd treatnent crops: llanules: (20:10:f0) at

400 kg. Eeedkillers: Bromoxynif at 0.24 kg and clopyraLid at
0.05 kg lJith i€coprop at 1.7 kg io 220 1. Fungicide:
Eeopropimorph at 0.75 kg in 220 7.

91, beans, 3rd treatnent c!op: Manures: l0t24t24l at 1?0 kg, !'to at
0.19 kg in 22O I and. lateE at 0.095 kg;'n 220 L. weedkillers:
Plopyzamide at 0.85 kg i.ith eimazine at 0.85 kg in 220 L.
Fungicide: Eenplopimorph at 0-?5 kg in 220 l. Insecticide:
Dellaaethrin at ?.5 9 in 220 1 applied on tr.o occasions.

Fall.or, 1st and 2nd tleatrnent years: No applications.
If. $heat, 1st test crop: uanules: (0:24:24) at 260 kg. Heedkilfers:

cllphosate at 1.{ kg i.n 220 I. Bromoxynil at 0.34 kg and
clopylalid at 0.0? kg, lrith isoproturon at 2.1 kg and rith
ffuroxyt yr at 0.15 t9 in 220 1. Eungicides: Propicooazofe at
0.12 k9 sith chforothalonil at 0.50 kg in 300 1. Insecticide:
Carbofuran at ?.5 kg.

S. barley, 2nd test crop: Manures: Chalk at 5.0 t. 10t24:24t at
260 kg- Weedkillels: Bromoxyail at 0.24 kg and clopyralid at
0-05 kg eith lEcoprop at 1.? kg \t 220 L- Fungicide:
Eenpropimorph at 0.?5 kg in 220 I. Insecticide: Carbofuran at
?-5 kg.

Saaal: Grass ley: Climax Cimolhy at 15 kg and rErado$ fescue at 15 kg,
mixtuEe sor.n at 30 k9.

Clover/glass ley: Clinax timolhy at 1.5 kg, ,neadoe fescue at 12 kg
and lluia shite clover at 3.4 kg. nixture so$n at 30 k9.

S. barley: Klaxon. dressed tliadiInenoL arld fuberidazole, gown at
160 kg.

tf. beans: Banler, soro at 18 seeds per square rEtle.
lI- wheat: Mercia, sor.n at 150 kg-

cllJ'tivrtioa!, atc.:-
Tleatnent crops:

Grass ley and clover/grass Ley, lst year: Ploughed: 31 Aug, 1989.
Rolled: 1 Sept. PK applied: 6 Sept. Rotaly cultivated with
cruDbLe! attached, aeed sorn: 7 Sept. NK applied to gtass ley and
K applied to clover/grass ley: 2 ttlarch. 1990 and 15 irune. Cut:
6 ;fune.

Glass ley and clover/glass Ley, 2nd, 3rd, 4th, 5th, 6th, 7th a,!d
8th years: Corlective K appLied to {th year only: 16 Eeb, 1990. NX
applied to glass ley and K appLied to clover grass ley: 2 ltar and
15 Ju.e. PK appLied; 6 llar. Cut: 6 June.

S. balley, lst and 2nd treatnent crops: Ploughed: 5 uar, 1990. NpK
appl.ied, rotary halroued $ith crunbler attached, seed soxn and
halrored: ? l.lar. Weedkiller app-Iied: 23 May. Eungicide applied:
24 Uay, Conncine harvested: 2 Aug.

W. ttealls, 3rd treatnent c!op: Subsoi]ed tith vibrating ti.nes 50 cm
apart and 40 cm deep: 14 Sept. 1989. PK applj.ed: 19 Sept- Disced
trrice: 11 Oct. Seed bEoadcast by dri}l. ther ploughed: 13 Oct.
Roll"ed: 14 Oct. lleedkilfers applied: 15 Oct. Mn appfied: 5 Apr,
1990 afld 30 Apr. Insecticide epplied: 23 Apr and 18 Uay.
Fungicide applied: 11 Jufy, Cont ine harvested: 10 Aug.

EaIIorr. lst and 2nd tleatment years: Ploughed: 5 l.tar, 1990- Spling-
tine cuLtivated: 9 May. Cultivated rrith thistle bar: 21 ;rune.
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90/r/Rrr/3

C:uLeivatio.s, etc. : -
Test clops:

ll. ,heat. 1st te3t crop: GLyphosate applied: 1 Sept, 1989- Subsoiled
tith vibrating tineg 50 cm apart and 40 cm deep: 13 Sept. Disced
tsj,ce: 15 Sept. PK applj.ed, ploughed: 19 Sept. Carbofuran
applied, rotary harlol,ed l,ith clutnbLer allached: 25 Sept. Seed
soirrl: 25 Sept. Corrective K appfied: 16 Eeb, 1990- N treataents
appfied: 23 Mar. Renaining reedkilfers applied: 24 Ap!.
Fungicides appl.ied: 22 May- Cornbine harvested: 7 Aug.

S. barley. 2nd tes! crop: Chalk applied: 16 Jan, 1990. Ploughed:
5 Mar. PK applied: 6 Ma!. Carbofuran applied, pore! harrorred
,ith crunbler at.tached, seed sora and harror,ed: 7 !la!. N
treaErnents applied: 14 Ma!. Weeal](illers applied: 23 May.
Fungicide applied: 24 May. Conibine harvested: 2 Aug.

I]ETS

lsr Artr) OII,I COrrrNG OCCASTON (6/5/90) DRy XATTER TOXNES/EEeIIRB

r***r Tabfes of means r***r

rna REs
LSr
rc1
LC2

LN1
LN2
!N3

LI,Cl
LIE2
Lrc3
Llc4
LTC5
LLc6
LI,cT
LI,cS
LI,}Il
I,I.N2
],LN3
],I,!,I4
LInl5
I-LNS
l,LNT
!LN8

Mean

1SA CUT MEA.N D!{t 27.3

PI.OT ARE,A HARVESTED O. OO2OO

NONE

2.93
5 .27
), .23
4.09
5.89
2 .81
2 .9'1

2.63
1.81
1.39
2 -56
4-50
2 -6A
3-39
5- 96
4. 13
1. 95
3-18
3.6s
5. 09
4.03

3-52

FYtt

2.s8
4 .19
1.84

5. 10
1.90
2 -58
5.13

L.2\
1- 09
2.5a
3.51
2.t3
3. 55
4 .37
3. 18
2.45
3. 43
3.37
4.'t7
4. tl

3.14

llean

2.76
5.00
1-54
3 -14
5.49
2.35
2.78

1.51
t -24
2.58
4.01
2 .41
3-41

3. 6s
2.20
3,31
3.51
4.93
4.0'l

3.33
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90,/r/$r/3

IT.IiEAI 1SI ITSI CROP

@rrn TNtEs/ErctrRE

*!ir* Tabfes of rreans ir**r

FI!|RES5' NONE FYM MEAN
ROf,ltroN

r,N I 4-36 5.01 4.69
LN 3 {.43 A.'tL 4.31
L 8 6.11 s-62 5.8?
ra 3 6.12 5.52 5.82

AE ,t - 80 4 .49 4.65
AB 5. 0l 4 -21 4. 64

Hean 5.14 4.94 5. 04

X 0 70 140 210 l,lean
ncLrrol

rnt 8 2-62 5.?9 5.08 5.25 4.69
rx 3 1.73 4.94 5.43 6.17 4.5't
rc 8 3.31, 5.51 6.65 6.99 5.87
rc 3 3. s9 6.06 1 .20 6.42 5.82

AF 1 . 38 5 - t2 5.30 5.18 4.65
Aa 1.47 {.94 5-83 6.33 4-64

Heafl 2 -35 5. 66 6. 08 6.06 5. 04

lt 0 70 140 2!0 lteaa
rnaRlS6a

NONE 2.2't 5-9{ 6.07 6.27 5.14
EYlrl 2.43 5.39 6.09 5.84 4,94

Mean 2.35 5. 66 6. 08 6. 05 5. 0{

rr 0 10 140 2to
ao[lTlo[f FI{Rts6t

Inr 8 NONE 2-07 5.47 5.56 4.35
EYn 3.1? 6.12 4 - 59 6.15

r 3 NoNE 1.67 4.71 4-A2 6-51
FYr.r 1-?9 5.18 6.03 5.83

rc 8 NONE 3.42 1.04 6.92 ?.08
FYl.r 3.2L 5.99 6.38 6.91

,,C 3 NONE 3-44 6.44 ?.56 1.02
EYlr 3 -74 5. 69 6. 85 5 -82

AF I{ONE t.2t 5.89 5.17 6.34
FYn 1.55 5.56 6.83 4.01

AB NONE 1.84 6.09 5.?9 6.32
FYU 1.09 3.?8 5.86 6.34

GRAIN UEAN D!.tt 90.1

PIOT AREA HARVESTED O. OO183
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90 /P/Rrr/3

S. BARI,BT 2ND TESI CROP

GR,AN TONNES /SECTARE

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

EWRES63 NONE EYI'I Mean
Rortrro!{

tN 8 3.01 3.09 3.05
LN 3 3.50 3.83 3.66
LC I 3-60 3-85 3.72
LC 3 2-s0 2.96 2.73

AE 2.'13 2.'75 2.14
AB 1.40 1.66 1-53

l'rean 2 . 79 3. 02 2 -91

N 0 60 120 180 },lea'l
ROTATION

LN 8 2.14 3.29 3.43 3.34 3.05
!N 3 2.64 4.08 3.65 4.29 3.55
l,c 8 2.s2 4.01 4.39 3.99 3.12
rc 3 1-.47 2.91 3.20 3.33 2-13

AE 0.92 2.78 3.61 3.64 2- 74

AB 0.5s 7.'79 2.29 1.50 1.53

Mean 1 .11 3 . 14 3. 43 3. 35 2.9a

tl 0 50 120 180 llean
I'tI.tRES63

NONE 1.50 3.06 3.28 3.22 2 -'t9
EYr'I 1.81 3.23 3.57 3.47 3.O2

llean 1 .'71 3. 14 3.43 3.35 2.97

rs 0 60 L20 180
RolArror{ rruREs63

rN I NONE 1-.'19 3.56 3.31 3.37
EY!.r 2.49 3.02 3.55 3.30

rN 3 NONE 2.56 3.51 3.6't 4.15
EYM 2.'12 4.55 3.62 4-43

rc I NoNE 2.3). 3.95 4.29 3.83
EYM 2.'t2 4.06 4-49 4.15

LC 3 NONE 1.51 2.15 2.49 3.15
EYM 1. 33 3. 08 3. 90 3. 50

AF NONE 0.80 2.96 3.'72 3-42
EYM 1.04 2.6a 3.50 3.85

AB NONE 0.52 1.51 2.20 1.38
EYM 0.57 2.08 2-37 1-62

GRAIN MEAN DMg 90.2

PIOT AREA HARVESTED O. OO183

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-1-42 pp 14

90/R/Rlr/8

CT'I.TI TION/I{TEDXILIJR

Object: To study the long-tem effects of different methods of primary
cultivation on a sequeDce of crops,' weedkillers wele also tested
tlntil 1981 - Great Harpenden I.

SlroDsor: R- Moffitt.

The 30th year, l,. barley.

Fo. previous yeals see 'Details' 196? aDd 19?3 arld ?4-89IR/RN/8.

Desig!: 2 randofiLised blocks of 12 plots.

rhol6 plot .liEnrioas: 12.8 x 12.2.

tEeatcata: A.11 combinations of :-

whole plots

1. Cr.f CEOP Primary cu.Itivations annually; stra!. chopped since
1985:

PIOUGII Ploughed: 17 Aug, 1989
ROTA DIG CuLtivated by rotary digger: 17 Aug
DEEPTINE Deep-tine cultivated, twice: 17 Auq

2. SITBSOIL [ 821 Subsoifinq in Septemlce! 1982:

NONE None
CNVNTIAI, Conventional verticaL tine
PARAPIOYa 'Paraplow'

XIR BITRII plus thlee extra treat ents with stra, burnt since
1985, direct drilled until 1984, heavy spring-tine
cultivated on 19 ilu1y, 1989, in addition to basa.l-
cultivating, diffeliDg in subsoiling ia Septernbe!
7942.

NONE

CNVNTIAIJ Conventional vertica.L tioe
PARAPIff 'Palaploir,

IIOTES: (1) St.rag lJas chopped oo 18 JuIy, 1989 and uas burnt on xTR BIrRN on
19 JuIy -

(2) ?he conventioflal vertical tifle subsoiler had tines 76 cm
apart aod rolked at a depth of about 50 c&.

(3) lhe 'Palaplow' had riqid tines set at a 45 deglee aogle, The
tip of each tine was in line l,ith the attachnent of ao
adjacenl tine. The tines uere 51 cm apart and Eorked at a
depth of about 38 cm-
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90/R/Bn/8

Base]. al,trrlicatioas: lranure: 'Nitram' at 460 kg. lreedkillels: Glyphosate
aL 0.27 kg in 2OO I. IsoProturon at 1.7 kq Eith necoploP at 2.0 kg
in 2OO l. l'lecoprop at 2.2 kg. bromor.ynir al 0-28 kq and ioxynil at
0-28 kg applied t,ith the carbendazim and prochloraz in 200 1.
Fungicides: carbendazim at 0.15 kg and Prochloraz at 0-40 k9-
Plopiconazole at 0.12 kg in 200 l- lnseclicide: Deltamethrin at
5.0 g in 200 I-

seed: uaqie, soirn at 150 kg-

C-ultivatioas, etc-:_ Gltrphosate applied: 14 Sept, 1989. Iieav!' sPring-
tine cullivated, rotaly harrowed tuice, (CLT CHOP - PI,oUGE plots
rotary harroiteal three tsines), seed sosn: 26 Sept. IsoProturon !'ith
mecoprop applied: 17 Nov. Deltanethrin applied: 23 Nov. N apPlied:
22 Mar' 7990. uecoploP, bromoxynj.l, ioxynil irith carbendazim and
prochloraz applied: 9 Apr- PloPiconazole aPplied: 4 May. cohbine
harvested: 24 ,July.

@.III IN{ES/EECTT,RE

r**** Tables of neans r*r**

SI,BSOTLIS2I NONE CNVNTIAL PARAPLOW MEAN

clr caoP
Proucn 7 -79 6.82 6.47 6.83

ROAA DrG 7.'73 1.0'7 'l -6a 1-4'l
DEEPTTNE 7.53 7 .49 7 .46 '7 .49

Mean 1.49 7.13 ?.18 ,a.26

XTR BORN NONE CNIT 'ITIAI, PABAPIOII Mean
8.14 't.'15 't.25 7.1\

crand rnean 7.38

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

xrR BI,RN Cr.f CSOP SITBSOTLI82] C,.l CAOP

srrBsorL[821
0.370 0-214 0.214 0.370

***ai Stratun standard errors and coefficients of variation *****

St ratum

BI,OCK.tiP

GRAIN MEAN DMT 89.5

PLOT AREA ITARVESTED O. OO28O

d.f. s. e. cv?

11 0. 370 5. 0
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90lnlRx/L2

ORG]AIIIC UE I'RING

Object: ao study, f.om clop yielals arrd soil analyses, the effects of a
range of tlPes of organic &atter - WoburD. Slackyard B.

SPoatoE: P.R. Poulton-

The 26th yea!. r'- rheat, r. beans.

For plevious years see ,Details, 1973 aIId ?4-89lw/RN/12.

Deriga for each crop: 2 blocka of I plots split into 6

rhole plot di*n-ions: 8-53 x 30.5.

?leat'tEata: Erom 1956 to 19?1 the experioent had a pleliitrinary period
desigoed to build up organic matter. atrerived from differeDt sou.ces-
ArI alable lotation r.as startsed on Lro blocks in 1972 and the
renaining tr,o blocks in 19?3. Afte! a period of testing the residues
built up. a fulther p€riod of accunnllation was startsed; on two blocks
(Hhich included ley so*n in 19?9) in 1981 and on the othe! tl.o (wbich
included ley sorrn in 1980) ir 1982- On the first pair Ieys rrere
ploughed for 1st test crop in 1987, o. the second pair for lst test
crop in 1988.

3rd test crop r. sheat, after w. r.heat 1988. potatoes 1989, tested aII
cohbinationa of:

whole plots

1. IREABOII Previous tleatnrents:

],C 8 GH Eight-year cfover/grass ley until 1987, green nanure in
the preliminary period

I,c I PT As above, peat in the pleli-minary period
I,c 6 L Six-year clover/qrass ley until 1987, clover/grass .ley

in the pleliminary period
LC 6 IJ{ As above, grass ley rith N in the prelininary t)eriod
FYU Earnrlrard llEnure annualfy 1981 to 1986 and in the

preliminary period
STBJAI{ Straw in both periods
FERI-FYH Eertilizels only in both peliods, rates of p. K & Itg

equivaLelt to amounts in PIlt
FERT-SIR Eertilizers only in both periods, rates of p, K & U9

equivalent to amounts in strai, (+p)

sub plots

2. rr

0
50

100
150
200
250

Nitrogen fertilizer ir 1990 (kg N) as ,Nitro-Cha1k,:
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90lnl8st/1-2

4th test crop w. beans, after w.e,heat 1987, potatoes 1988, w. whear
1989, tested aIl combinations of:

rihofe ploLs

1. TREI!MNII Prewious treatments:

LC 8 GM Eight-year clover/gr:ass 1ey untif 1986, green manule in
the prelinlinary period

l-C I PT As above, pea! in the pretininary period
LC 6 LC Six-year clover/qrass tey until 1985, cfover/grass ]ey

in the preliirlinary period
IC 5 LN As above, grass -ley irith N in the prelinlinary period
EYM Earmyard manure annually 1981 to 1985 and in rhe

preLifidnary period
STRAW Straw in both periods
FERT-EYM Fertilizers only in both peliods, rates of p, K and Mg

equivalent to amounts in EYM
FERT-STR Fertilizers only in both periods rates of p, K and Mg

equivafent to amounts in straw (+p)

Sub p.Iots

2. N RES Residues of nitrogen fertilizer to !,,. wheat in 1989
(kq N):

(0)
(50)

(100)
{150)
(200)
(2s0)

Standard application. :

3rd test c.op:
w. uheat: Manures: (0:18:36) at 550 kg. weedkillers: Bromoxynil

at 0.34 k9 and clopyralid ar 0.07 kg wilh isoproruron ar 2.1 kg.
and fluro).ypyr at 0.15 kq in 22A l. Eungicides: propico[azo1e
at 0.12 kq with chlorothalonil ar 0.50 kg in 300 1.
Insecticide: Carbofuran at 7.5 k. Mof.l-uscicide: Methiocarb
at 0.20 kg appfied nith seed.

4th test crop:
w. beans: I,tanures: (0:24:24t aL 420 kg. Muriate of poLash ar

170 k9. Manganese at 0.19 kg ir\ 22A t. Weedkillers: paraquar ar
0.80 kg ion il 220 l. Propyzanide ar 0.85 kg $ith simazine at
0-85 kg in 220 1. Fungicide: Fenpropimorph ar O-75 ks in
220 1.. Insecticide: Deltamethrin at ?.5 g in 220 I appfied on
two occasions -

Seed: W. wheat: Mercia, solrn ats 180 kg i,ith methiocarb peltets.
W. beans: Banner, sown aL 18 seeds per square metre.

Cultivatioas. etc. : -
W- sheat: Pfoughed: 20 Oct, 1989. Carbofur:an applied, spring-tine

cultivated: 30 Oct. pK applied: 31 Ocr. Seed sown: 1 Nov. N
applied: 2? Mar, 1990. Weedkiffers applied: 24 Apr- Eungicides
applied: 22 May. Combine harvesred: 3 Aug.
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90lnlRlxlL2

Clrltivetioas, etc. : -
w. beans: Subsoiled ,ith tsines, 50 cm apart and 40 cm deep: 13 Sept.

1989. Disced: 15 Sept. PK and K applied: 19 Sept. Paraquat
appfied: 10 oct. Disced: 1L oct. Seed broadcast by drirl,
ploughed in and rolled: 13 Oct. Propyzanide and sinazine app.lied:
15 Oct. Mn applied: 5 Apr, 1990. Deltaniethrin applied: 23 Apr
and 18 May. Eenpropimorph applied: 11 Jufy. conJcine harvestsed:
10 Aug.

nOIES: (1) w. irheat. Because of bird damage and e!!o!s in har:vestinq,
the yields of one whole plot and 2 sub pfots Here lost, with
treatme,It combinatioDs fREAll,llIT rERT-STR EERT-STR

N 100 150
afld EERT-FyM whole plot (6 sub plots)
Estimated vafues $ere used in lhe analysis.

(2) v{. beans. Because of bird damage the yields of one bfock
irere treated as lost. The meafls presented are those of the
rernaini,lg b1ock.

W.TEEIT

@rrt{ roltxEs /EEcrrRE

r**** Table3 of means r****

N 0 50 100 150 200 250 Mean
TREAINOIT
r,c 8 cM 3.00 4.53 5.55 4.95 5.53 5.68 4.89
r,c I pr 3.11 5.4'7 '1 .02 6.63 6-38 6.53 5.86
rc 6 rc 3.5s 5.6s 7.00 6.47 6.28 5.53 5.94
LC 6 LN 3.',12 5.88 6.70 6.19 5.37 6,32 5.96

FyM 3 .23 5. 1? 5 .02 5. 13 6.02 5 .25 s. 14
srRAlr 3.18 5.20 6.25 5.63 5.08 6.23 s.59

EERT-EYM 2.99 4.62 5-97 5.81 5.10 5.61 5.18
FERT-STR 2-53 4-81 5.15 4.14 6.38 5.68 4.89

Mean 3.18 5.1? 6.09 6.14 6.02 5.99 5.43

**i Standard errors of differences of means ***

TREAIMlflT

Stratum d.f. 3. e. cv*

BLOCK.WP 6 0.419 7.7
BrocK.w?,sP 33 0.424 7.8

GRAIN I'EAN DI.{t 90.4

N TREAAMIIT
N

0.419 0.150 0.570
Except lrhen comparing means l{ith the same 1evel(s) of
rREAll.OIr 0.424

**a** Straturn standard errors and coefficients of variation *r***

SUB PI,OT AREA TGRVESTED O.OO183
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90ftils,dlL2

W. BEBNS

GRAIN TONNES /HECTAXE

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

N RES
TREAII{NT
ICSGM
I,CSPT
ICSLC
l,c 6 Llr

EYM

STFAW
EERT-EYM
EERT_STR

Mean

(s0) (1oo)

4-8-t 4.61
5-38 4.74
4.5B 3, 83
5-63 5.58
3 - 14 3.50
2-46 2 -57
3. 88 4 .46
3.67 3.61

(1s0) (200)

4 .48 5. 64
4.64 4.7 5
5,10 3. 56
3-25 4.43
2.30 1.99
3-79 2 -30
3.68 4.4\
3-15 1.78

(250) lrean

4 -32 4.92
5. 31 5. 04
4.41 4.4).
4.65 4.54
3. 55 3. 05
2.31 2 -97
3.52 4.08
2 -L0 3.40

3.77 4.05

(0)

5. 60
5. 43
4.98
3 -'t2

4.41
4.51
6. 0s

4.80 4.20 4.13 3.80 3.61

GBAIN MEAN DHT 89.7

SUB PIOT AREA TTARVESTED O.OO2O2
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90/w/RN/13

INTENSIVE CEREAIS

Object: To stualy the effects of leys of different duration. folfoxing
prolonged intersj.we ce.ea-I cropping, on a se(n1eDce of arabLe crops
- woburn Stackyard I.

Spotrso!: J. McEi,en.

The 25th year, ri,. beans.

Eor previous years see 'Detaifs' 1913 aDd ?4-89lw/RN/13.

Desig!: 4 randornised blocks of 5 Plots split into 6.

tleatrnta: Untif 19?7 the experinen! lested all phases of the five-
course rotation: Iey, potatoes, cereal, celeal, cereaf and continous
celeaI. From 197? to 1980 af] phases sere cropped ,ith cereal. The
experiment was in txo halwes, one in $hich the cereal !,as s. wheat.
soi,n on part of the site of the classicaf continuous wheat experiment
1877-1954 and one in uhich the celeal waa s. barley, sown on Part of
the site of the cfassical continuous barley exPeriment 18?7-1954.
Eron 1981 the experiment rras u3ed to estabfish grass/clover leys of
different durations for tests on ir. wheat in 1987. Pfots not in fey
{ere sowrl to !r. lrheat on both halves of the exper:iment. All leys
irere ploughed for 1987 and lhe site sorrn to $. rheat. Thj.s iras
fotlolred by potatoes in 1988, w. irheat in 1989, and by w. beans in
1990, testing all combinations of the folfouing trealments:

!{ho1e plots

1. LtY aGE Length of 1ey (untif ploughiDg in sulmner 1985):

1 YEAR
2 YEARS

3 YEARS
4 YEARS
5 YEARS
6 YEARS

Sub plots

2. N RES Residues of nitroqen fertilizer t.o i,. !,heat in 1989
{ks N):

(0)
(50)

(100)
(1s0)
(200)
(250)

Basa} applicatioas: Manures: 10':24':24) aL 420 kg. Muriate of potash at
170 kq. Manganese at 0.19 kq in 220 f. liee&il1els: Paraqua! at
0.80 kq ion in 220 1. Propyzanide at 0.85 kg with simazine at
0.85 kg in 220 l. Fungicide: Eenpropinorph at 0.75 kg in 224 7-
Insecticide: Deltamethrin at ?-5 q in 220 r applied on too occasions.
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9 0,/w/Rrr/13

Seed: Banner sown at 18 seeds pe! square rretre -

Crrltivatiors, etc.:- Subsoj.led with tines 50 cm apart and 40 cm deep:
15 Sept, 1989. Px and K applied: 19 Sept. Paraquat applied: 10 Oct.
Disced: 11 Oct. Seed broadcast by dri11. pl-oughed in and ro]Ied:
12 Oct. Piopyzanide and sinaz.ine applied: 15 Oct. Un applied:
5 Apr, 1990. Deltamethrin applied: 23 Apr and 18 uay. Eenpropimorph
applied: 11 JuIy. ConDine halvested: 11 Aug-

GRAIII TO}INES/EECI}RE

*r**i Tabtes of llteans **r**

x RES (0) (50) (100) (150) (200) (250) ltean
I.EY .trGE

I YEAR 4-47 A.l2 4-26 3.80 3-42 4.35 4.06
2 YEARS 4-96 4.t'7 4.48 4.03 4.A'l 5.06 4.60
3 YEARS 5-11 A.47 4-46 4.81 4.51 4.35 4.61
4 IEAR'S 5-02 4.11 4-52 4.51 4.31 4.51 4.51
5 YEARS 5.33 5.09 4-81 5.18 4,50 4.68 4.93
6 YEaRS {-83 4.58 4.55 4.4'1 4.23 4.41 4.51

Mean 4.94 4.41 4.53 4.4'1 4-3L 4-56 4.54

*** Standald errors of differencea of neans ***

I.EY .trGE X RES I.SI IG,E
!f RES

0.270 0-148 0.428
Except lihen conparing neans $ith the sarne -level(s) of

IJET AGE 0.364

****i Stratun standard errors and coefficients of variation r*i**

Stratulh

BI,OCK.I{P
BI.OCK.WP. SP

d.f. s. e. cv*

15 0 .382 8. 4

90 0-514 11.3

GRAIN MEAN DM* 89.9

SUB PIOT AREA HARVESTED O.OO132
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