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88/R/RN/1 and 88/R/RN/2

,,EY .A,RAAI,E

Object: Ao study the effects of three-year Ieys oL the fertility of the
soil as measured by a sequence of three ar:ab1e test crops - Highfietd
and Eostsers.

Spoasor: A. E. Johnston.

The 40th year, o1d grass, feys, w. r,heat.

Eor previous years see'Detaifs, 1967 and 1973 and 74-8?/R/RN/1 and 2-

The experinent is duplicated on:-

tII GIIEl ELD

EOSTERS

ROTAIION

LUCERNE

C]-OGRA

GRASS
ARABLE

RESEEDED

OLDGRASS

C

N

Treatment crops
LU, LU, ],U
LC, LC, I-C
LN, LN, IN
H, SB, O

w,P,B
w,P,B
W,P,B
W,P,B

A sit.e with much organic natter initiafly (pfoughed out
from permanent grass) (88/R/RN/1)

A site ,ith fittle organic matter .initialfy (88/R/RN/2)

Treatment.s: The experirnent originalfy tested four six-
course rotations, with all phases present each year.
For many years these rotations rere:-

LU = lucerne, LC = clover-grass fey, no nitrogen fertifizer,
LN = a1l-grass ley ,ith nitrogen fertifizer, H = 1-year seeds hay,
SB = sugar beet. O = s- oats, W : r,. wheat, p = potatoes,
B : s. barley.

Erom 1983 the test crops have been ti, w, ti.

On both fields in the first three years other pfots nere
sown ,ith fong-term reseeded grass

On Highfield plots of the o1d turf rere left initially
unploughecl, for comparison uith the three-year feys

In 1952 and 1963 some of lhe old and reseeded grass plots sere divided
for mdndgement idenL ical Lo:-

Clover-grass Iey
AfI-grass Iey

Eron 1968 oDly tswo phases on each field contj-nued in the six-course
.otation (the museum blocks). The four other phases (the nei,
sequence blocks) uere used for studies on take-a11 (Gaeunannomyces
graminis) in rheat. These studies ended in 1985 and these phases are
no longer included in the experiment.
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88/R,/RN/l aad 88/R/Rx/2

Additionaf treatments to lst test crop ,. !rheat:-

Sub plots

FIURESTo Earrnyard manure residues' fast aPP].ied 1970:

NONE None
EY}! 30 tonnes on each occasion

sub pfots

Nitrogen fertilizer in 1988 (kg N) as 'Nitram':

0
50

100
150

llo:lE: Because of an error nitrogen treatfirents rrere not fuUy factorial
sith EnGEs?o on flighfield.

StaD&ld rpp].icetioas :

lst Treatnent crops:
At-l crops: weedkil-ler: Paraquat at 0-60 kg ion i.n 200 I.
Lucerne: llanures | 10.24:24t at 310 kg.
All-grass ley and 1-year hay: lranures: (0:18:36) at 420 k9.

'Nitram' at 220 kg. (25:0:16) at 300 kg-
Clover-gEass ley: garules: (0:18:36) at 420 k9.

1st Test crop:
tl. Bheat: ltlanures: (0:24:24), corobine drilled at 210 k9-

weedkil.l.ers: Gl.lphosate at 1.4 kg in 500 1 (to ex-lucelne,
qrass-ley and clover/grass ley plot3 only). Chlollolulorl at
3-5 kg in 200 L. Eluroxypyr at 0.20 kg with isoprotulon at
2-1 kg in 200 I-

Reseeded glass and ol.d grass: Itanures: (0:18:36) at 420 kg. All-
grass half plots (25:0:16) at 300 kg in spring and after each
cut except the last.

Se€d: Lucerne: vertus, sorrD at 31 kg.
A11-9rass ley: Ireador, Fescue (1? kg) and Timothy Clinar. (1? kg),

rrixture sot,n at 34 kg.
CLovel.glass ley: l.leadoe Fescue (4 kg). Tinothy Clinax (,I kg) and

*hite clower (1 kg), lrlixture sorn at 37 kg.
1-yea! hay: Londras lilesterrrolths Ryegrass, sorrn at 25 kg-
W- ?heat: Awalon, sorrn at 180 kq.
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88/R/Rx/r and 88,/R/RN,/2

Cultivatioos, etc. : -
1st Treatment crops:

A-11 crops: Ploughed: 28 Sept, 1987. paraquar appfied: 11 Apr,
1988. Heawy spring-Line cultiwateal: 22 Apr.

Lucerne: PK applied: 11 May, 1988. Rotary harroued, rolfeal, seed
broadcast and harrowed in: 13 May. Cut: 1g Nov.

Al.I-g.rass fey, clover-grass 1ey and 1-yea! hay: pK apptied, N
app.lied {except !o cfover-grass tey) aDat 1-year hay plots
rotary harroired and ro]led: 11 May, 1988. Alt-grass 1ey and
clover-grass ley pfots rotary harrored and rotfed, a.l1 seed
broadcast and harrowed in: 13 Uay. CuE: 1g JuIy. NK appfied
(except to clower-grass ley): 21 July. Cut: 18 No!.

1st Test crop rheat: clyphosate applied (to ex-1ucerne, grass-tey
and clower/grass-ley pfots) : 19 Aug. 198?. ploughed: 28 Sept.
Rotary harlowed, pK apptied, seed soun: 5 Oct. Chlortol-ulon
applied: 6 Nov. N apptied: 13 Apr, 1988. Eluroxypyr and
isoprotulon applied: 26 Apr. Conibine harvested: 22 Aug.

Reseeded grass and old grass: pK applied: 12 Jan, 1988. NK
appfied to alf-giass hatf plots: 5 Plpr, 2't May, 21 Ju1y. Cuti
25 May, 18 Ju-ty, 18 Nov.
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88/R/BN/1 AND 88/R/RN/2

DRY UATTER: IONNES/ITECTARE

i,*,' Tables of means *****

CIOVER_GRAS S I,EY

ToTAL OE 2 CUIS

MEAN DMI

A],I.-GR,ASS I,EY

l0TAr OE 2 CUIS

MEAN DI4*

IUCERNE

1 CU' ONI,Y

MEAN DM*

IIAI

TO!A! OA 2 ctIrs

MEAN DMZ

orD GRlss

TOTA! OE 3 CUIS
4OTE EJXPI! TETR
Br,ocKs 1& 4

BLOCK 2

I4EAN DM?

RESEEDED GRTSS

TOTAL Ol' 3 CIIIS

TIIGIIEIEI.D

3.48

15.4

6. 31

15. 6

0.69

29 .'t

EOSTERS

3. r5

16. 5

5 .59

16.2

a-79

5.31

21 .6

EIGBAIEI.D

c

5. 54
5.41

t9 .2

5. 58

25.3

N

10.02
10.68

18. 6

III GIIF I EI,D FOSTERS

{oTtt ExPar
YE:AR

4OTB EXPTL
IEAR
(SEEDED 19{9
RESEEDED 1973)

MEAN Dt{g

BLOCXS

164

2&3

CNB],OCKSCN

s-48 10.69 1& 3 6.57 11.16

s.04 12.02 2&4 6.45 10.15

18.5 18.9
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88/R/R}T/1 EIGIIFIEI,D W.IIHEAT (1SI TEST CROP}

GRAIN IONNES /IIECTARE

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

N
EIURESTO

NONE

EYM

NONE

EYM

NONE
FYIiI

NONE

EYI4

GRAIN UEAN DT,IS 81.9

PIOT AREA HARVESTED O. 00663

0 50 100 150
ROTATION

LUCERNE

CIOGRA

GRASS

AFAB]-E

7 .20 7 .53
5.58 't .69
4.81 7.68
6. 38 1 .43
4 -28 5. 9?
4 -39 5.13
3. 79

, 5 -52

8.0 0 6.63
6.33 7.62
6.38 6.45
6 .62 't .'t 8

5. 63 5.03
6.14 5. ?1
6. 39 6.a'l
5. s8 5.8I
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88/RIRX/2 EOSfERS r.liEEAr (1Sr aEST CROP)

GRAIN TONNES /IIECTARE

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

fIf{RES7o NONE EY}l! Mean
ROTAIIOTI
LUCSRNE 9 .02 8.52 g .'11
cl-ocRA 8 - 01 8.26 8. 13
GRASS 6-30 6.41 6.35

ARABTE 6.26 6. 09 6.18

Mean 1.40 '1 .32 7.36

N 0 50 100 150 Mean
ROTAIION
lucERNE 8.19 8-94 9.19 8.'t't 8.17
c],ocRA 5.?3 8.29 9-14 8.38 8.13
GBASS 4.'7't 6.3'7 7.01 7.26 6.35

ARABTE 3-55 6.21 7.35 7.59 6.18

Mean 5.81 7.45 8.17 8.00 '7.36

N 0 50 100 150 Mean
EtxREST 0

NONE 5. 93 I - 45 8.15 8.05 '7 .40
EYM 5- 69 't.46 8.19 1 .94 'l -32

Mean 5.81 '7.45 8.17 8.00 7-35

N 0 50 100 150
ROTATION EIURESTO
LUCERNE NONE 9. 16 I . 81 9 .23 8. 81

EYM 7 .23 9. 01 9 .t4 8. 73
cIocRA NONE 6.51 8.37 9.06 8.11

FY!,t 6. 95 I .22 9 .22 8. 55
GBASS NONE 4.18 5.58 6.64 '7.69

EYM 5.35 5.05 7.3't 6.83
ARABTE NONE 3.86 5.85 7.68 '7-62

EYM 3.23 6 .57 1 .02 7 -56

GRAIN MEAN DM3 82.4

PI,OT AREA TTARVESTED O. O0563
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8S lw lRlI/ 3

LEYIARABLE

Object: To compare the effects on soiL fertilitsy of rotations lrith or
without leys - 9{oburn Stackyard D.

Spoasor: A. E. JohnsLon.

The 51st year, feys, rr. beans, i,. oheat, s. barley.

Eor previous years see 'Details' 196'l e a913 and ?4-87lw/RN/3.

Deaign: 5 series of 8 p1ots, split for treatments other than rotations.

Hhol'e plot diEaaioas: 8.53 x 40.7.

areattrEtlts: Atl phases of four five-course rotations l,rere oriqinafly

RCITATION

LEY Clover/grass fey: L, L, L, Pt w

CIO AlL legume .ley: SA, SA, SA, P, w untif 1971 then CL, CL,
CI, P, TiI

Arab]e h,ith roots: P, R, C, P, w until 1971 then P, B, B,
P, W

A H Arable with hay: P, R, H? P, W untit 19?1 then P, B, H,
P, W

P = potatoes, R = {. rye, C : carrots, a = w. rheat, B = s. barley,
H = hay, 1, = cLove!/grass ]ey. SA : sainfoin ley, Cl : red clower ley

IN3
,,C 3
AE
AB

Rotatio[s themse]ves followed different cycles:

On four plots in each block the rotations l,ere repeated

On four plots in each block arable r:otations alternated
each five years wi.th ley rotatj.ons

Erom 1975 alf the rotations were chanqed on all phases
except for the first and second test crops in 19?5:

{Plevious LEY) IN, LN, LN, W, B
(Previous CI-O) LC, I,c, 1,C, !1. B
(Previous A) F, F, BE, W, B
(Previous A H) B, B, BE, W, B

LNl to LN3 = thr:ee year grass ]ey with N, 1st year to 3rd year,
LC = clover/grass 1ey no N, BE = beans (s. oats until 1980), E = faI1o,
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88 /et lRN / 3

LLN
ILC

Lr,N1 to l-IN8 = eight year graes ley with N, first year to eighth year,
siir-i1arly for: l,LC

Pl,ots hitherto in afternating rotations idere changed to
test eight-year feys:

I,N, !N, LN, l-N, LN, IN, LN, LN, W, B
LC, LC, LC, LC, LCI LCI LC' LC' W' B

None
38 tonnes on each occasion

Nitlogen fert.ifizer (kq N) as 'Nitro-Chalk':

The ner schene startsed by sowing these ne, leys in spring
19?6 on four phases and in spling 1977 on the fifth phase
(2nd Lest crop j.n 19?6) .

Yie}ds are taken onfy from the ]eys and the test crops.

Ireatrnts to fiEst test crop v. sheat, aI1 codinations of:

whofe plots

1. ROLLIION Rotations:

IN8
t,N3
I-C 8

1,C 3
AE
AB

1/2 plots

2. EY!|RES62 Ear:myard manure resj.dues, Last app.lied 1952:

NONE

EYM

1/8 plots

3. N

0

70
140
270

IleatGnts to second test cEop s. barley, aII coEbiDatioos of:

nhole plots

1. ROtAtIOtl Rotations:

rN8
rN3
],C8
LC3
AE
AB

40
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8 8 /n/Rlr/ 3

1/2 plots

2. EruRBS66 Earmyard manuie residues, fast applied 1966:

NONE None
EYM 38 tonnes on each occasion

1/8 plots

3. N Nitrogen fertilizer (kg N) as 'Nitro-Chalk':

0

60
120
180

Treateats to leys:

EIL RES Eamyard manure residues:

NONE None
!'ru 38 tonnes on each occasion, last applied 1955 to 1st

and 6th year feys, 1954 to 2nd and 7th year leys,
1963 to 3rd and 8th year 1eys, 1952 to 4th year feys.
1966 to 5th year leys

Correctiwe K dressings (kg K2O) as muriale of potash, applied to first
test crop B. uheat and long-term leys in the eheat block:

coDtinuous rotations No EYM EYM

half plots half plots

],N
LC
AE
AB

0

0

155
26s

0
0

120
275

0
0
0

40

Ex-alternatj,ag rotations

tN I pfoughed for ,. lrheat 0

LN I not ploughed 0

IC I pfouqhed for ir. ,heat 0

IC I not plouqhed 95

Stalr&ld app].icatior!:-
Grass Iey and clover/grass ley, 1st year: Manures: (0:18:36) at

420 kg. N at 76 kq to grass fey and 50 kq to clover/grass as
'Nitram'. Weedkiller: Glyphosate at 1.4 k9 in 200 f.

Glass 1ey, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th years: Manures:
(0:18:36) at 560 kg. (25:0:15) at 300 kq in spring and after each
cut except the 1ast.

Clover/grass ley, 2nd, 3rd, 4th, 5th, 5th, 7th and 8th years:
Uanures: (0:18:36) at 560 kq- K2O at 40 kg as muriate of potash
in spring and after each cut except the Iast.

S. barley, 1st and 2nd treatment crops: Manures: (20:10:10) at 400 kg.
weedkiLlers: Gfyphosate at 1.4 kg in 200 1, to lst treatnent crop
on1y. CLopyralid at 0.05 kg, blomoxynil. at 0.24 k9 with necoprop at
1.8 kq in 220 I. Eungicide: Tridemolph at 0.52 kg in 220 1-

https://creativecommons.org/licenses/by/4.0/
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88htlRNl3

Standard applicati-oos : -
w. beans, 3rd treatment crop: weedkilfers: PropyzaRide at 0.85 kg iIl

200 f. simazlne at 0.85 kq in 200 1. Fungicide: Chlorothalonil
at 1.5 kg ;.D 220 l. Insecticide: Deltamethrin at 0.075 kg in
220 t. Desiccant: Diquat at 0.50 kg ion in 400 l.

Eallon, lst tsreatment year only: weedkiller: GlyPhosate at 1.4 kg in
200 1.

w..xheat, 1s! lest crop: uanures: (0:24:24) at 260 kg. Weedkillers:
clyphosate at 1.4 kg in 200 1. Isoproturon at 2.1 kg with
mecoplop at 1.6 kg, bromoxynj.l at 0.20 kg and ioxynil at 0.20 kg in
220 l. Eunqicides: Propiconazole at 0.12 kg and tlidemorph at
0.25 kq in 220 f. Insecticide: Carbofuran at 7.5 kg-

S. barley. 2nd test cr:op: uanuresr (0:24:24) at 260 kg. Weedki.Ilers:
Gfyphosate at 1.4 kg in 200 f. Clopyla1id at 0.07 kg, bromoxynif
at 0.34 kg,ith mecoprop at 2.5 kq in 220 l. Eungicide:
Tridemorph at 0.52 kq in 220 l. rnsectacidei Carbofuran at 7.5 kg.

Seed: Grass ley: Ctimax timothy at 19 kg and meado$ fescue at 19 kg,
mixture soun at 39 kg.

Cfover/glass ley: Clirnax timothy at 19 kg, meado$ fescue ats 16 kg
and Euia uhite clover a! 4.7 kg, fiLixture sown at 39 kg.

S. barfey: Klaxon, soirn at 150 kg.
w. beans: Bourdon, dressed thiram and thiabendazole, sorn at 250 kg.
l{. r,heat: Mercia, solrn at. 190 kq.

Clrlti?ati.ons, etc. : -
Treat4nt croPs:

crass Iey and clowe!/grass fey, 1st year: Gl).phosate applied: 22 Sept,
1987. Ptoughed: 23 Eeb, 1988. Roll.ed: 1 I'la!. Manures apPlied:
25 Apr. Sprilg-tine cultivated, grass ].ey only: 18 May. SPike
harrowed with crumbler attached, seed sorn, rol.led: 24 lilay.
Topped: 19 Jufy. Cut: 13 Sept.

c.ass ley and clover/grass 1ey, 2nd, 3rd, Ath, 5th, 6th, ?th and 8th
years: Corrective K apPlied to 4th yea! only: 13 Nov, 198?.
(0:18:36) applied: 10 Feb, 1988. Topped and produce renoved:
17 Feb. Chain harrowed: 8 uar. N K appfied to grass ley, K

applied to grass/clower 1ey: 18 uar and 30 June. Cut: 16 June and
13 sept.

s. barley, 1st and znd treatment crops: Gll.Phosate applied to 1st
year only: 22 SepL, 198'1 . Pfoughed: 23 Feb, 1988. Rolled: 1 Mar-
NPK applied, rotary ha!.oiied with crumble! attached, seed sor,n:
2 uar. Cfopyralid, blomoxynil and necoPloP apPlied: 20 uay.
Eungicide appl.ied: 27 May. Combine harvestedi 18 Aug.

w. beans, 3rd lreatnent crop: Seed broadcast, Ploughed: 25 Nov, 198?.
Propyzanide applied: 10 Dec. Sinazine applied: 15 Dec.
Insecticide applied: 5 May. 1988. Eungicide aPPliedi 15 June-
Desiccant appiied: 5 Sept. combire harwesled: 10 SePt.

Ealfow, lst and 2nd treatment years: G-tyPhosate apPlied to Lst yeai
onfy: 22 Sepl, 1987. Ploughed: 23 Eeb, 1988. Rolled: 1 Ma!.
Spring-tine cultivatedr 18 May and 20 July.

Telt cEolrs:
!iI. wheat, 1st lest crop: Glyphosate aPPlied: 22 Sept, 1987.

Ploughed: 5 Oct- PK aPPlied: 22 Oct. Insecticide apPlied, lotaly
harrored irith crurnble! attached, seed sorrl, harlo$ed: 23 Oc!.
Corrective K aPPlied: 13 Nov. Isoproluron, mecoProp, ioxynil and
bromoxynj.l app-Iied, N treatnents applied: 27 Apr, 1988.
Eungicides applied: 22 June- Conibine harvesled: 26 Aug.
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8 8 /x,/RN/3

Cultivations, etc. : -
Teat crops:

S. barley, 2nd cest crop: Glyphosate applied: 22 Sept, 1987.
Ploughed: 23 Eeb, 1988. RolLed: 1 Mar- Insecticide applied, PK
appfied, spike harroered vrith crumbfer att.ached, seed soern: 2 Mar.
N treaLmen!s appl.ied: 7 Mar- Clopyralid. bromoxynil and mecoprop
applied: 6 May. Eungicide appf-ied: 2? May. Conbine harvested:
18 Auq.

].EYS

1ST SI,'ITIING OCCESION 116/6/88' DRY MATTER TONI{ES/BECTTRE

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

E:II{ RES
I.EY
LCl

],N1
!N2
rN3

LI,Cl
LLC2
,_1,C3

TLC4
tLc5
TLC5
!LC7
ILCS
LT,lll
L1N2
L],N3
LI,N4
LIN5
LLN6
LINT
I,IN8

Mean

NONE

5. 31
5. 13

't ,6t
't .12

6. 0s
6.46
6.'ts
6.74
6 .9't
6.62
6 .32

7 -42
1-17
s.53
6.90
7-85
8.00
7.60

6.52

EYM

6. s0
5.43

'7 .60
6 .48

6. 6s
5-74
5.54
?.55
l-03
5 .72
5. 51

1-14
6.14
5 .42
6.93
7-15
8.78

6. 63

Mean

5.91
5.?8

7 -60
6. S0

6. 3s
6.10
5. 16
7 -L4
?.00
5. 87
5.97

1 .28
6. 96
5.53
6 .92
7.50
8.39
'7 -11

6.72

1S1 CUT MEAN DyiZ 22-3
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8 8,/w/RN/3

I,EYS

2ND CUTTING OCC}SION II3/9188' DRY MATTER TONNES/ITECIARE

**r**.I,ables of means *a***

EIIll RES

I,EY
LC1

rc3
LN1
LN2
LN3

],LCl
LLC2
LLC3
LLC4
LLC5
trc5
LLCT
LI,C8
L],NI
LI,N2
tIN3
ILN4
],LN5
J,LNS

],LN?
LLNS

Mean

NONE

2.42
3. 19
3.09
3. 00
3. 18
3.82
4 .29
3. 13
2.84
6.45
3.40
2 -88
1 .71
3 .36
4.51
3 .42
3 .4't
2.86
3.31
5.60
4.08
4.59

3. 58

EYM

2.0s
3 .25
3.'72
3. 41
3. 11
4 .23
4 .22
3. s2
3. 13
4.63
4 .20
4 .22
2.26
3. 84
4 .6't
3. 63
4.18
3. 03
3. 43
4 -'15
4 -54
4.51

3. 75

2 .23
3 .22
3.40
3 .20
3.14
4 .02
4 -26
3.33
2.99
5- 54
3.80
3.55
1.98
3. 60
4.64
3. s3
3 .82

3. 37
5.17
4.31
4.55

3. 65

2ND CUT },IEAN DM3 27.8
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88/n/8N/3

].EYS

TOTAI- OT 2 CUTIING OCCASIONS DRY !.IAT!ER TONNES/EECTARE

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

PI}' RES
I,ET
LCl

LC3
LN1
IN2
LN3

LICl
LLC2
I,LC 3

I,LC4
lLc5
II,c 5

LLC'I
ILCS
1,LN1

]-LN2
1,LN3
ILN4
],LN5
!LN6
!LN7
ILNS

Mean

TOTAI, OE 2 CUT"ING OCCASIONS MEAN D},19 24.9

PIOT AREA HARVESTED O. OO2OO

NONE

8.50

3. 00
10 .78
10- 94

4 -29
9. 18
9- 30

13.23
10. 13

9. 8s
8.33
9. 68
4.61

10. 85
10. 64
8.49

10.21
13. 45
12. 08
12.19

9. 15

FYtl

2 -0s
9.'75
9. 16
3 .41

10 .71
10.?1

10-18
8.87

10.t7
1r.75
),t -26
7-38

4 .6'7
10.7't
t0 _92

8.45
10.37
11.91
73.32
72.33

9.11

llean

2 .23
9. 13
9 -19
3 -20

10 .75
10.83

4 .26
9. 68
9. 08

11 .70
r.0.94
10.55
7. 85
9. 56
4-64

10. 81
10.78

I .47
t0 .29
72.68
12.10
72.26

9.76
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88/w/RN/3

WIlq8ER IIIIE]AT 1SA AESI CROP

GBAIN TONNES/BECTARE

rr*** Tabfes of means **r*,

EYURES62 NONE EYM Mean
ROIATION

tN 8 5.29 5.59 6-44
rN 3 5.?5 5.25 5.01
LC I 't.25 6_31 6.78
LC 3 6.A2 1.24 7.03

AE 5.84 5.62 5.73
AB 5 -20 5 -92 5.55

Mean 6. 19 6 -32 6 -26

N 0 '10 140 210 llean
ROIATION

IJ.r I 4.34 6.73 't -46 'l -23 6-44
rN 3 4 . 01 6 .'t'1 't .12 6.14 6. 01
rc I s.26 '7 .8'1 6.94 t .06 6.'78
LC 3 5.68 7.39 't-54 7.51 7.03

AE 3.09 6.60 6.53 5.61 5.?3
AB 2.98 6-25 6-'t1 6-20 5.56

llean 4.23 6.94 7.0'1 6.79 6.26

N 0 '10 140 2\0 }lean
FTIGES62

NONE 4,29 5. 90 7 . 01 6. 55 6. 19
EYH 4.16 5.98 ?.13 ?.03 6-32

lrean 4.23 6.94 7.0'1 6.79 6.26

N 0 ?0 140 2t0
ROTTION EI!|RES62

r,}l 8 NONE 4.13 6.52 't.49 '7.02
EYM 4.55 5.93 7 .42 7 .44

rN 3 NONE 3.94 6.14 6.89 6.05
EYM 4.08 7.40 't.34 6.22

LC I NONE 6.04 8-5? 6.99 7.41
FYM 4.48 1.t'7 6.88 6-72

rc 3 NoNE 5. 41 't .2',1 7 .42 7 .!9
FYra 5.96 1.52 '1 .65 7.84

AF NONE 3.39 5.93 6.70 6_32
EYM 2.79 6.2't 6.55 5.89

AB NONE 2 -44 6 . 01 6. 59 5. 35
FYr.l 3.12 6.56 6-95 7.05

GRAIN },IEAN D}'* 82.6

PIOT AREA TTARVESTED O. OO251
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88/w/Rx/3

SPRING BAR',EY 2I{D IEST CROP

@AIN fONNES /IIECTAAE

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

I,N 3

LC8

rc3
AF

AB

NONE

{.86
4 .52
4-44
!t-41
3.49
3.60

4 -22

0

3. 93
3.91
3 .92
3.78
2 -0t
2.30

0

3. 3s

3. 31

lg
tuaEs56

NONE

FYU
NONE

EYM

NONE

EYH
NONE

EYU
NONE

FYM
NONE

EYM

GRAIN MEAN DMt 94.1

PI,OT AREA IIARVESTED O. OO251

snGBs66
ROtAlroN

tN8
LN3
LC8
LC3

AE
AB

Mean

N
ROIAIION

LN8
rN3
LC8
LC3

AF
AB

Mean

N
rfiRES66

NONE

EYI,t

Mean

EYM

4 .31
4 .28
4 .26
4.33
4.01
4.04

4 .2t

50

4.90
4.65
4 .14
4.59
3.64
4.11

4-43

50

4.41
4.45

4-43

0

4.13
3.73
4. 06
3 -'76
3-69
4.15
3.59
3. 88
t.76
2 .21
2 -30
2 -30

Mean

4.61
4.40
4.35
4 .3'l
3.?5
3.82

4 .22

120

s.00
4.54
4.33
4 .92
4-to
4,43

4.65

120

4.59
4.7\

4.65

60

4.59
5 .27
4-79
4.52
5.20
4.2r
4.83
4.34
3.32
3.96
3. 75
4 .47

180

4.53
4.50
4.45
4.19
4 -64
4.44

4.47

180

4.61
4.34

4 .4',1

L20

5.3?
4 .62
4 -56
4.51
4 -5r
4. 04
4.85
4 .99
4 .0'7
s.33
4.10
4 -'1't

Mean

4.51
4 .40
4.35
4.37
3.75
3 .82

4 .22

lrean

4.22
4 -2t

4 .22

180

5.36
3.91
4-55
4-33
4 -26
4.64
4-28
4-10
4.81
4-41
4.26
{.51

ROIATION
LN8
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88/et/PN/4

t,qRXET GARDEN

Object: The experiment compar:ed the effects of fertilizers and olganic
manures applied anDually in the period 7942 to 1961, on market garden
crops. Residual effects of the organic nanures eere studied in
arabLe crops fron 1958 to 1973. Fron 1974 until 1982 the site $as
naintaiDed in grass without yields. A ne$ secF.re$ce of cropping
star:ted in 1983 to study furlher the residuaL effects of the
organic manures, paltj.cut ar]y the avaitability of metals from selraqe
sludge - Woburn Lansome I.

SlroDaor: S. P. !4ccrarh.

The 47th year, cfover.

For plevious years see ,Decail-s, 1967 e 19?3, 74-gOlw/RN/4 and g3-
81 /w/RN/ 4 .

Deaign: 2 series each of 4 blocks of 1O plots sptit, systematicafly,
into 2.

I.hol.e p].ot ,riEnsioas. 8.15 x 5.18.

:leatcats:

To Series A, first year ,hite cLover afte! tf,o-year rrhj.te clover, aIl
conbinati.ons of :-

whol,e plots

1. OH RESID Residues of organic manures:

EYU Earmyard manure unrif 196?
SEIIAGE Sesage sludge until 1961

. SEW COM SeEage sludge, composted with slraw, until 19G1
VEG COI'{ vegetable compost until 1962, then famyard ,nanure

until. 1967

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

25
50

E:KIR'tr plus one extra tleatlrent (duplicated):

No organic manures

Sub pfots

3. N RESID Nitlogen (kg N) per cut in previous years:

0

100

48
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I I ,/w,/RN,/ {

To Series B, first yeai i,hite cfover after four-year !.hite clower,
a1f combinations of :-

whole plots

I. OM RESID Residues of organic manures:

EYM Earnyard nanure t.o whole plots until 1964, to half
plots untif 1967. Untreated half pl.ots .eceiwed a
balancing dressing in 1974

SEWAGE Sewage sludge untif 1961
sEw col.l seBage sLudge, composted l.ith strae, until. 1951
vEG COll vegetable compost until 1962, thefl farmyard manule

unri.1 1955

2. Oll RAIE Rates of organic manures (t pe! crop):

25
50

EXtRiA

PEAT

plus one extra treatment (duplicated):

Peat at 31 t per crop tso hal.f plots 1965 to 1967.
Untreated half pl.ots.eceived a balancing dressing
in 1974.

sub plots

3- x RISID Nitlogen (kg N) per cut in previous years:

0

100

xoIE: The clop failed to establish from the spri[g sol,ing and was
therefore resorn in JuIy.

Baaal at4rlicationa:
SeEies A and B: Manures: K2o at 156 kg as louliate of potash.

lleedkil-lers: Glyphosate at 1.0 kg in 22O L. Benazolin, 2.4-DB and
UCPA (as 'legunex Extra' at 7-0 1) in 220 I.

Seed: Blanca at l? kg, resolrn at 22 kg.

C:ultivrtioas. etc.:- Ploughed: 11 Eeb, 1988. Heavy spling-tine
cultivated: 6 Apr. Basal K applied: 25 Ap!- Rotary cuLlivated yith
clunDler attached, seed sor,n: 26 Ap!. Glyphoaate applied: 22 ilune.
PLoughed: ? JuIy. spj.ke harrowed rith crurDbl.er altached, rolled,
spike harrored rrilh clunbLer attached, seed sorn, rolled: 15 Ju1y.
Beoazolin, 2,{-DB and l,lCPA applied: 16 Aug- Cut: 7 Dec.
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88/W/RN,/{ AEITE CIOVER SERIES A

1ST AND ON].Y CIJI (1/L2/881 DRY MATTER TONNES/EECT.}RE

rJr'i Tab]es cf means r,iri

Oll RESID FYM SEWAGE SEt{ COM VEG COM Mean
OI{ R"ATE

23 A.14 0.50 0.44 0.85 0-65
50 0.58 0.3? 0.41 0_59 0-49

!1ean 0-65 0_49 0.43 0.12 0.5'7

N RESID 0 100 Mean
o[a RttE

25 0.50 0.82 0.66
50 0.34 0.64 0.49

Mean A -42 0.73 0.5?

N RESID 0 100 Mean
OU RESID

FY|.l 0.4 5 0.86 0.66
SEWAGE 0 . 36 0. 51 0 .49

sEri colr 0. 36 0 .49 0 .43
vEG COM 0.50 0.95 0.12

Mea. A .42 0.?3 0.57

rq nEsID 0 100
O" RITE OH RESID

25 EYM 0.44 1,03
SEWAGE 0.55 0,65

sEw colt 0.4 0 0.49
vEG COM 0.60 1.11

50 FYM A .41 0. 59
SEWAGE 0.18 0.55

sEw coM 0.33 0. 50
vEG COM 0.39 0.79

NONE t{ RESID 0 100 Hean
0.4I 0.92 0.70

Grand mean 0.60

r" Srgandard errors of differences of heans *rr

O!{ RESID ol{ RAIE N RESID ONI RESID
OU P,ATE

0.12 5 0.088 0.0?0 0.175

OI{ RESID OTI RTTE O' RESTD NONEIIRES
N RESID N RESID O'{ RTTE

N RESID
0.159 0.112 0.225 0.140

Ezcept shen comparing means Eirh the same leve1(s) of
ox REsrD 0-140
Ol{ RITE 0.099
or{ REsrD.ot{ lArE 0.19?
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88/W/$T/{ TIBITE CI'VER SERIES A

lST AND ONLY CIJE 17 /L2/881 DRY MATTER TONNES /ITECTARE

***r* Stratun standard errors and coefficienls of variation *t***

Stratum d.f. s.e. cvg

B!OCK.!IP 28 0.249 4\ '6
BLOCK-9{P.SP 31 0.2'19 q6.6

1ST CUT MEAN DMg 18.1

PLOT AREA HARVESTED O. OOO52
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A8E/!0II4 IIEITE CIovER SERIES B

1ST AND OXI,Y O8 I7II2I8AI DRI I,TAITER TONNES/BECIARE

r*rr* Tables of means ar*r*

OM RESID EYM SEWAGE SEI{ COM VEG COM Mean
OU RAIE

25 r -02 t.2L 0.79 0.93 0. 99
50 1.73 0.58 0.74 0.70 0.94

Mean 1.38 0.89 0.76 0.81 0.95

N RESID 0 100 llean
ox RlrE

25 0-83 1.14 0.99
50 0.9't 0.91 0.94

Mean 0 . 90 1 .02 0. 95

N RESID 0 100 lrean
OX BESID

EYM 1 .43 1.32 1.38
SEWAGE 0 -92 0.87 0.89

sEw co!, 0-5? 0-86 0.76
vEG COr{ 0.59 1.04 0.81

Mean 0.90 1 . 02 0.96

!r RESrD 0 100
Ol{ RrIE OI RESID

25 rYM 0.75 a.29
SEWAGE 1.31 1 .10

sEw coM 0. 57 1.00
vEG COlr 0.69 1.17

50 FYU 2.71 1.35
SEWAGE 0.52 0.64

sEw coM 0.7't 0.71
vEG COM 0.4 8 0.92

PEll X RESID 0 100 Mean
0. 53 0. 90 0 .'t2

Grand mean 0.91

*ra Stanalaral errors of differeDces of rneans rir

OU RESID ON( RATE N RESID OII RESID
OII RIIE

0.283 0.200 0.168 0.401

Ol{ RESID OU RIIE OI IESID PEI.IIIRES
N RESID Ig RESID O' RAIE

N RESID
0. 370 0 .262 0 . 523 0. 337

Except rrhen comparing means rith the saile Level(s) of
oal REsrD 0. 337
ol RITE 0.2 38
or{ RlstD.ot RttE 0.416
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88/T/RN/{ WHITE CIOVER SERIES B

1ST TND ONLY @E 1111.2/881 DRY I{ATTER TOIINES/IiECIARE

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

Stratum d. f. s . e. cvt

BLOCK.WP 28 0.566 62 -0
BLOCK.WP. SP 31 0-573 '73-1

IST CUT MEAN DMt 26.6

PI,OT AREA EARVESTED O. OOO52
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88/R/Rlr/s

ARABI,E REEERENCE PIPTS

obj6ct: To study the long-ter:m effects of EYM and N, P and K fertilj.zers
on the yield and mineral content of ciops - Great Eield IV.

Spoato!: A. Penny.

The 33rd year of a rotation, s. barfey. fey, polatoes, r. wheat, ka.Le
unti.l 1980; rr. barfey, Iey, potatoes, 1,. rrheat, u. oats since 1981.
The 29th year of a rotalion on the additional pfots (as tshe
initia] above rotation for 20 years, 1{. barley, Iey, potatoes,
u. iiheat, r. oats since 1980). The 32nd year of permanent qrass.

For previous years see 58/Bc/a&1 ,59/Rc/7lLl , 60/B/3lt:l , 6l-64/B/2t
65/B/2lLl t 66/R/2lxl t 6'tlB/2, 68/B/3\r:l and 69-87/R/RN/5.

De.iga: 1 block of 12 ploLs for each crop oo oligioaf pLots. 1 bfock of
? pfots for each crop on additional pfots.

llhol€ pl.ot dicasions : 2 .13 x 2 .44 .

treatrelts: Ferlilizers and farmyard manure:

IA}II'RE

original plots

o
N1

P

N1P
K
NlK
PK
NlPK
N2PK
D

N1Pl(D
N2PKD

N1, 2 (k9 N): 20, 40 (.l.ey): 100, 200 (,. sheat, w. barley and e, oats):
125, 250 (potatoes, and permanent grass) as 'Nitro-Chalk' (26* N)

P: 63 kg P2O5 as superphosphate
x: 250 kg K2O as muriate of potash
D: 38 tonnes EYM (peinanent grass): 100 ionrles (to potatoes oll1y -

50 tonnes to potatoes and kale until 1980): none to other crops

NOIES: (I) A1]. r. wheat on these plots leceives a standard dressing of
82 kg MgO as Epsom safts.

(2) Cereals receive 20 kq of N1 and 40 kg of N2 in Eebruary or
March, lema-inder in Apri1.
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88 /R/Rlr/5

Additional pl.ots

ller[rRB Eertifizels fron 1980 to 1988 and in plevi.ous years:

1980-88 Until 1979
oo
N2PK N2 PK
N2PX}IG N2 PK MG CA
N2PKS N2 PK CA S

N2PI(MGS N2 PX MG S

N1PXXGS N2 PK CA MG S

N3PX}IGS N2 PK CA MG S TE

N: In 1988: Nl: 20 kg (Iey), 120 kg (!r- rheat, t',. barley and s. oats),
160 kg (potatoes). N2: 30 k9 (Iey), 160 kg (l,. wheat, r,. barley
and w. oats), 240 k9 (potaEoes). N3: 40 k9 {Iey), 200 kg
(r,. rheal, $. barley and r. oa!s), 320 kg (potatoes). Until 1979
N2 = larger rate on original plots in these years. As urea iD all
years- Ceteals receive 40 kg N in March, remainde! in Ap!i1.

P: 126 kg P2O5 as potassium dihydrogen phosphate.
K: 251 kg K2O tota1. As potassium dihydrogen phosphate (83 kg K2O) on

afl PK p1o!s. In adclilion plots irithout S receive 168 kg K2O as
potassium chloride, plots lrith S receive 92 kg K2O as potassium
sulphate pllrs ?5 kg X2O as potassium chloride. Since 1978 al1 PK
p.lots recej.ve, in addit.ion ro the standard total, 126 kg K2O for
poEatoes, applied in autumn as potassium chloride.

MG: 126 kg MgO as magnesi.urn chl.oride.
CA: 126 kg CaO as calcj.um carbonate until 1979. In 1980 plots not

previously given Ca received calcium carbonate at 7.5 t, except O

nhich ,as given 5.0 t.
S: 30 kg S supplied by the potassium sufphate.
TE: Trace elenrent mixtute rhich included Mn, Cu, Zn, B, Mo, Ca and Ee.

Staad.rd applicatioas :
Oliginal and additional p-Iots:

Al.f cereaLs: weedkillers: Mecoprop al 0.72 kg, bromoxynil at
0.16 kg and ioxyni.l at 0-16 kg rrith dicamba at 0.025 k9,
mecop.op at 0.11 kg and MCPA at 0.33 k9 in 220 l. Eungicides:
Prochloraz at 0.56 kg and carbendazin at 0.21 kg iD 220 L.
Tridemorph at 0.53 kg in 220 l. Propiconazote at 0.14 kg in
220 f. Chlorothalonil at 1.1 kg in 220 I on tno occasio[s.
Carbendazim at 0,15 k9, maneb at 1.6 k9 and trj.demorph at
0.3? kg in 220 l, land. on a seco[d occaaion to uhedt only).
Insecticide: Pirimicarb at 0.14 kg in 220 I. Grouth
regTrlators: Chlo Equat at 1.6 kg Ln 220 l, (to sheat E oats).
Mepiquat chforide at 0.86 kg and 2-chloroethylphosphonic acid
at 0.44 kg it 220 I, {ro barLey} -

w. uheat: Hanures: MgO at 82 kg as Epsom salts.
Potatoes: tleedkillers: Linuron at 0.93 kg ,ith paraqua! at 0-28 kg

ion in 220 l. Eungicide: Mancozeb ar 1.3 kq j.n 220 I on rro
occasions applied rith the insecticide on the second. Applied
on a thj.rd occasion to lateE-harvested plots only.
Insecticide: Piri.micalb at 0.14 kg in 220 I and on a second
occasion at 0.14 kg t ith the fungricide.
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I8,/R/Rx/5

Seedi w. ,heat: Galahad, sorn at 210 kg-
W. baltey: Panda, sorrn at 250 kg.
l{. oats: Peniarth, sor.n at 250 kg.
Potatoes: Cara.
Grass-clover ley: RVP Ita-Iian ryegrass and ttu[galopo1y red clover.

Cultiv.tioas, atc.:-
Origina] and additional. plots:

A11 cereals: weedki.lLers applied: 5 Nov, 198?. First N treatments
applj.ed: 7 Ua!, 1988. Second N tsreatments applj.ed: 12 Apr.
Prochloraz and carbendazim applied, tridenolph applied: 21 Apr.
Groirth regulatola applied to barley: 28 Apr, and to wheat and
oats: 10 ltay- Propiconazole apptied, first chlorothatonil
applied: 10 May (to barley) and 25 ltay (to Hheat and oats) -
Insectj.cide applied: 6 June. Carbendazim, naneb and tli.demorph
applied, second chlorot.hafonit appl"ied: 13 June. Secood
carbendazim, ,naneb and trj.dernorph appLied (to Uheat only):
15 Jul.y.

l{. uhear: P, K, Hg and S applied (to addj.rionat plots): t Oct,
198?. Rotary cuLtivated, P, K and !t9 applied (to origina.I
pl.o!s), seed soun and raked in: 2 Oct. gaDd harve3ted: 15 Aug,
1988.

ll. barley: Rotary cultivated: 8 Sept, 1987- Rotary cultivated, p
and K (to additional plots only) t,9 and S applied, seed sorn
and Eaked in: 21 Sept- lland harvested: 20 JuIy, 1988-

W. oats: P, K and (to addr.tional plota onLy) Mg and S applied:
9 Sept, 1987. Rotary cu1livated, seed sorrn, laked Leve.t:
5 Oct. trand harvested: 3 Aug, 1988.

Potatoes: EYU applied !o origj.nal plots and all original. ptots dug
by handt 7 Dec, 1987. AfI additional plots dug by hand: 8 Dec.
P, ( and (to additiona.I pLors only), Mg and S applied: 9 Dec.
N applied, rot.aly cultivated. potatoes pl.anted: 14 Apr, 1988.
weedkillers appLied: 10 May. Insecticide applied: 6 Juoe-
Fungicide applied: 23 ilune. Fungicide uich inseccicide
applied: 15 JuLy. Plots given neither EYU nor K on origj.nal
pl.ots aod plot given no fertilizer on additional plots,
harvested by hand, fungicide appfied to remaiDing pl.ots:
10 Aug. Re&aining plots harvested by ha[d: 20 Sept.

Grass-clover ley; Rotary cultivated: 4 Aug, 1987. Rotary
cultivated, seed sorn and raked in: 21 Aug- Cut: 5 Nov, p, K
and (to additi.orlal plots only), Mg and S app.lied: 18 Nov. N
applied: 7 ua!, 1988. Cu!: 19 May, 12 July and 2 Sepr.

Permanent grass: P and K appfied: l8 Nov, 1987. EyU and filst N
applied: 7 Ua!, 1988. Cut, second N applied: 16 May. Cut,
third N applied: 12 July- Cut: 2 Sepr.
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88/R/8N/5

ORIGIIIAI PI'TS

!oNNES/BECTTRE

arrr* Tabfes of means *****

T'. TEEAT:
GRAI}I SIRII

tlltauRl
0 4.8 8 4.65

Nl 5-51 6.14
P 3.24 3.58

NlP 3.84 5-71
K 4.10 4.05

NIK 't -46 8.45
PK 4.'t 4 5.2'1

NIPK 8. 37 9. 01
N2PK 10.32 11.13

D 6.95 1 .31
N1PKD 9.47 L0.4A
N2PKD 10-05 12.41

HEAN DM* A2.7 59.1

r. BIRIJET:
GnlIX STRII'

2 .'to 1.87
2.t6 3.27
2.98 2.0r
2.15 3.24
3.26 2 -54
5.32 4. 81
4 .34 3. 31
9.28 7 .rL

r0.01 8.18
4 . 83 3.'t2
8.'74 7,36

10 .20 8.82

81.9 s9-3

POTATOES:
torA,.

TSBERS

t2 .7
9.8
8.5

34,6
34.4

68.8
68.0
64.0
85 -2
82 -t

I,El: : DRY IIIATTETI
1Sr 2ND 3RD {rE rotl! oF
cIrT ctlt ct t cur 4 curs

0.36 2.44
0.39 4.90
0-80 3.00
0. 87 5. 04
0. 53 2 .'13
0. s1 4.53
0.84 3.16
0.96 5.30
I -20 7 .44
1.16 4.15
1.38 5.41
7-44 7.18

0.79
1.78
0.84
2 .42
0 -92
2.34
1 .44
3. 0r
4-42
4.95
5.48
6.24

24.9

1.17 1.39
\-21 0.90
1- 88 2.25
1.11 1.09
1.44 1.4 5
1.4 5 7.28
3.68 3.7I
2 -36 3.A2
1- 95 3. 03

2-43 4.3'l
1.95 2.69

s. 35
7 .4't

8-11
6.74
7. 88

12. 06
).2.44
13.62
11,6?
14.58
13. 8?

Il. oa?s:

(NAIN SIRAr
I.ANI'RE

0 3.3? 4.39
Nl 6.18 8.54
P 3.13 4.35

NIP 7.05 9- 09
K 3-01 4-6s

NlK 5- 95 A -42
PK 3.48 5.02

N1PK 7 .4t 10.94
N2PK 6.8 5 L3.'t.t

D 3.55 5-36
N1PKD 8. 35 12. 09
N2PXD 1 .36 t4.62

MEAN DMg ?5-9 37.6

L8-2 24.9 22.1 l'7.5 20-9

PERllitlIENt GRASS : DEiJ tq.TtER
1ST 2IID 3RD TO!A! OE
CI,E CUI CUt 3 Ct 

"S
0 -'11
1 .33
0. 9s
1.68
0 -97
2 -02
L -2-t
2 -38
2.'t3
1.70
2 -15
3. s8

0. 54 2.09
L-42 4.53
0.55 2.34
1.66 5.7 6

0.61 2.57
1.4 9 5.86
7.24 3. 95
2.11 7.51
2.58 9.12
1.54 8.18
2.66 10.29
3.17 ).2 -99

2't .7 22.8 25.1
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8 8/8./Rrr/s

IDDIIIONIA', PIOIS

,rrrr Tabfes of nreans *r**r

rat{uRE
0 4.40

N2PK 9. 36
N2PXr.rG ?.34
N2PKS 9.27

N2PKUGS 8.93
NIPK!{GS 8. 41
N3PXMGS 9.7 6

ll. WllElAt: Il. BAR:IEY:
GRAIN STRAll GRIIN SIR:AII

r. otts:
GRrIlf

2 -3't
8.15
1-O't
7.09
8-11
't -62
7 -3'l

't4.6

STRI}I

3.84
t3 .21
13. 5'7

10. 78
11. 68
12 .38
13.33

PortaoEs:
TOTAI.

TI'BERS

11.3
78.5
?3.8
'7L-9

68.5
?5.3
'19 -2

MEAN DMg 83. s

3.25
8.99
8.68
9.55
9. 09
9.34
9.19

83. 0

2.44

1-61
't -51
7 .68
7.04
8. 35

53. 5

4 .5',7
10.00
10.34
9-62
9.30

10.74

52 -8 38. 9 22 -0

1Sr
cur

0 .53
r.23
1.04
1.10
1.17
1.01
1.11

17.3

3. 05
6 .22
5. ?1
5.70
5-34
5 -12
6- 04

1.09
2.19
2.46
2-4'l
2.4't
2-76

20 .9

r.25
3.9s
3.54
4 .27
4.00
4.09

15. 8

5 -92
13.59
12 -'t5
13.48
13.98
t2 -99
13 -22

19 .4

IEY : DR! HAITER
2!ID 3RD
ctr cm

4tH roTAr ol'
cur { curs

IANI'RE
0

N2PK
N2Pl(}lc

N2PKS
!t2PK!.{GS
N1P(UGS
N3Pru|GS

MEAN DM*
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88/R/Rx/8

CI'LT IVATI ON,/TIEEDKII,I.ER

Object: To study the long-term effects of different lnethods of pri.mary
cultiwation on a sequence of crops; reedkilfers xele also tesled
unlil 1981 - Great Harpenden I.

SIroDso!: R. Moffltt.

The 28th year, w. barley.

Fo! prewious yeais see 'Details' 1967 and l9?3 and '14'87/R/F.N/A.

Deaiga: 2 landom.ised bfocks of 12 plots.

lfbol.e plot ,liEnaioas: 12 .8 x f2 -2.

lleatGats: AII combinations of :-

whole plots

1. CLl ctIOP PrirMry cultiwations annually; straH chopp€d since
1985:

Ploucll Ploughed: 18 Aug. 1987
RoIA DIG Culrivated by rotary digger: 18 Aug
DEEPTINE Deep-tine cultivated, tl,j.ce: 18 Aug

2- sIrBsoIL[82] subsoiling j.n September 1982:

NONE

CIIVNTIAL Conventionaf verticaL tine
PARAPI,oII 'Paraplou'

xTR BURN plus three extra lleatoellts rith stras burnt since
1985, dilect driLled unti.l 1984, splayed uith
paraquat at 0.60 kg ion in 500 I on 19 Aug, 198?
in addition to basal cultivating, diffeling in
subsoiling in Septeribe! 1982:

NONE

CNVNTIAL Conventional vertical tine
PARAPLOII 'Paraplo!.'

tr(IrES: (1) Strar. r.as chopped or 8 Aug, 1987 and rras burnt and disced on
XTR BURN on 21 Aug-

(2) Ihe conventional vertical tine subsoiLer had tines 76 cm
apart and rrorked at a depth of about 50 cm.

(3) The 'Paraplo$' had rigid tines set at a 45 degree ang1e. The
tip of each tine lras in line rrith the attachhent of a'l
adjacent ti.ne, The tines i.ere 51 cm apalt and rrorked at a
depth of about 38 cm.

Be3al appt ic.tioDs: Manures: 'Nitram' at 120 kg folfoHed by 480 kq.
Beedkillers: clyphosate at O-21 kg in 200 1- Chlortoluron at 3-5 kg
in 200 1.

Seed: Ig!i, soun at 150 kg.
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88/R/Px/8

cultiv.tions, etc.:- cLyphosate appLied: 22 sept, 198'7. Heavy spring-
tine cultivated, rotary harrowed. seed sown: 2 Oct. Chlortoluron
appfied: 6 Nov. Eirst N app-Iied: I Mar, 1988. Second N applied:
7 Apr. Colibine halvested: 3 Aug.

GRAIII IOIINES/EEC!;.RE

r***a Tables of ineans rrrrr

SITBSOILI82] NONE CNVNTIAI PARAPIOr Mean
cLt caoP

PLOUGH 5. 81 5. 37 5 -52 5 . 5?
ROTA Drc 5.41 4.85 5.58 5.28
DEEPTTNE 5.40 5,35 5.12 5.29

Mean 5.54 5.19 5.40 5.38

XTR BUR}T NONE CNVNTIAL PARAPLOW MEAN

s. s4 5.21 5.62 s.46

crand mean 5.40

rrr Sta[dard errors of differences of rneans rr*

xrR BURN cr,t CSOP St BSOrr,[82] Cr,T CAOP

suBsorl [ 821
0.300 0.173 0.173 0.300

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

d.f.St rat um

PLOT AREA HARVESTED O. OO28O

s. e. cvt

Br,ocK. wP 11 0 . 300 5. 6

GBAIN MEAN DM* 85.6
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s8lit/Rx/t2

ORGA}IIC }IA}IORING

Object: To study, from crop yiefds and soil analyses, the effects of a

range of t.ypes of organic matter - Aoburn, Stackyard B.

Sponao!: A. E. Johnston.

The 24th yea!, B. Eheat, potatoes.

Eor previous years see 'Details' 19?3 and 74-87lw/RN/12.

Derign for each c!op: 2 btocks of I plots sPlit into 6

tlhole plot dieDsions: 8 . 53 x 30. 5.

Ileateats: Flom 1965 to 19?1 lhe experiment had a prelinlinary period
designed to build up organic matte!, delived from diffe.enE sources.
An arable rotaiion lras started on tro blocks in 19?2 and the
rernaining two bLocks in 1973. After a Peliod of testing t.he residues
buj.ft up, a further period of accunulation ras started; on tHo bLocks
(ehich included ley sorn in 1979) in 1981 and on the other tBo (ehich
included ley sorn in 1980) in 1982. on t.he first pair leys irere
ploughed for lst test crop in 198?, oo the second pair for 1sE lest
crop in 1988.

lst. lest crop of ,. irheat test.ed all cofil]3inalions of:

whole pfots

1. lREAlt.lNl Previous treatments:

!C I Gl4 Eiqht-year clover/g.ass 1ey until 1987, green manure in
the prelimj.nary Peliod

LC I PT As above, peat in the prefifiLinary peEiod
LC 6 LC Six-year clover/grass fey until 1987, cfover/glass Ley

in the preliminary period
LC 6 rN As abowe, grass Iey Hith N in the Prefim.inary period
FY!,t Earmyard manure annualfy 1981 to 1986 and in lhe

p!elinLinary period
STRAr Strar in both periods
FERT-FYM Eertilizers only in both periods, rates of P, K aDd Mg

equivalent to amounts in FYH
FERT-STR EeEtifizers only in both peliods rates of P, K and llg

equ.iva.lent to amouDts j.n strarl (+P)

Sub p.Lots

Nitrogen fertilj.zer in 1988 (kS N) as 'Nj.tro-Chalk':2. tf

0

50
r.0 0

150
200
250
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SAlalllxlL2

2ad test clop potaloes tesled all corDbinations of:

llhole plols

1. aTlflD.lt Previous treat@nts, after *. ubeat 198?:

I,c 8 G[t Eiqht-year clover/grasa ley unti] 1986, gleen nanure in
the preLiDinary peliod

rc 8 PT As above, peat in the preliminary peliod
rc 6 ,,C six-yea! clover/glass ley until 1985, clover/gras3 1ey

in the prelininaly peEiod
r,c 5 Llt As aboveT grass ley sith N in the prelirllaary Period
EYll Farelrard nanure atlnually 1981 to 1985 and in the

pleliminary period
STRAI{ Strai, in both periods
FER!-FYu Fertilizers odly in both periods, rates of P, K f uql

equiealeDt to amounts in EYM

FERT-STR Fertilizers oaly in both peliods, lates of P, K 6 llg
equivalent to amount! in stEas (+P)

Sub plot3

2. N

0

70
140
2to
280
350

Nitrogen fertilj.zer in 1988 (kg N) as 'Nj-tro-cha1k':

Staad.ld .plrlicrtioDs :

1st t€st crop:
tf. !,heat: Manures: (0:18:36) at 560 kg. Mn at 0.16 kg as

manganese sulPhate in 220 1. weedkillers: Glyphosate at 1.4 kg
in 200 1. rsoprotulo[ at 2.1 k9 uith bromoxytti.I at 0.20 kg,
ioxynil at 0.20 kg arld nrecoprop at 1.6 kg in 220 l.
Fungicides: Propiconazole at 0.12 kg and trj.denorPh at 0.25 kg
in 220 l. rnsecticide: CarbofuEan at ?.5 kg. t{olluscicide:
Methiocarb at 0 .22 kg.

2nd te3t crop:
Potatoes: Manules: (0:18:35) at 1400 k9. weedkill'els: Gfypho6ate

at 1.4 kg j.n 200 I. Linuron at 1.5 kg in 220 l. Fungicides:
titancozeb at 1.4 kg in 220 I on five occasio.s appfied ,ith the
pirinicarb on the first. second and fifth- Fentin hydroxide at
0-28 kg in 220 1. rnsecticj.de: Pirimicarb at 0.14 kg on thlee
occasions. Nenaticide: oxamyl at 5.0 kg. Desiccant: Diquat at
0.80 kq ion io 400 1.

Seed: w. sheat: llercia, sorrn at 190 kg.
Potaloes: Pentl,and CroBrr.

Cultiratioas, ctc. : -
t{. i,heat: GLyphosate appfied: 22 Sept. 198?. Subsoiled, titles 56 cm

deep and 142 cm apartr 6 Oct. Ploughed: 14 Oct. Methiocarb
applied: 21 Oct. PK applied: 22 Oct. Carbofuran applied, Poeer
harrored, geed sotJn, harlorred: 23 oct. Isoproturon, b.omoxynil',
ioxynil ard mecoprop appLied: 26 Apr. 1988. N tteatrnents aPplied:
2? Apr. Manganese applied: 5 ltay - Eungicides aPPIied: 22 June.
Conrbine harwested: 25 Aug.
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Cu].tj.vatioas , etc . : -
PoEatoes: Glyphosate applied: 22 Sept, 198?. Ploughed: 24 Feb, 1988.

Heavy spring-tine cult.ivated: 5 Apr. PK aPPIied: I Apr. N

tleatments appfied: 14 Apr. oxamyl aPPlied, sPring-tine
cultivated: 2o Apr. Rotary harrorled, Potatoes pfanted: 21 APr.
Rotaly ridged, linuron appfied: 13 May- uancozeb apPLied: 15 July
and 1 Aug. l{ancozeb applied xith pilinicarb: 14 June, 5 July and
15 Aug- Fentin hydroxide applied: 30 Aug- Desiccant aPplied:
15 Septs. tlaultn mechani.cally destroyed: 29 SePt. Potatoes llfted:
19 oct.

NOIES: (1) l{. nheat: Because of Hater logginq the yield of one plot l,as
losts, r.ith treat rents EERT-EYu 0- An estimated value ,as used
in tshe analysis.

(2) Potatoes: Because of a reighing error yields fron trro pLots
sere Lost. Those ljith treatmenl conibinations

L6LN r,c 6Inl
140 350

Esiimated values r,ere used in the analysis.

TN:TER WHEAT

GRTI}T TONNES/ITECTIRE

rlr*r Tabfes of means **r*r

II
TRETII,NT

LC 8 G}'
LCSPT
,,C5LC
],C 5 IJ{

Fylt
S?RAW

EERT-EYI'1
FERT_SIR

Mean

250 Mean

6-83 5.81
6.2t 5. 80
't.04 6.32
6.22 6.36
6.63 s.68
3.91 3- 98
3.03 3 -02
4.81 3.82

5.58 5.10

0

4 -42
3-89
4.39
4.30
3.94
2.81
1.95
2.30

3-50

50

5.18
5.45
5. 15
5. 91
5.44
3. ?8
2 -64
3.r8

4 -92

100

5. 41
5-04
7 .13
6. 85
5.59
5.12
3. ?1
4.26

5. 65

150

5. 65
5.8s
6 -2't
5.36
5 .82
3.17
4.00

5.31

200

5.'t1
6. 35
6. 95
?.53
6. 60
4.45
2.79
4.51

5. 64

*at Standard errors of differeDces of neans **r

Except xhen comparing means xith the sane fevel(s) of
TREATMlil:T 0.658

***r* SEratum standard er!o!s and coefficients of variation r****

IRE'A.TMN:! tI

0.233

TREAII'NTE
x

0.560

12.9
0 .2'7 2
0.6s8

BI,OCK.IIP 7
BLOCK.WP.SP 39

GRAIN UEAN DM* 79.5

SUB PLO? AREA HARVESTED O.OO252

53

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-1-43 pp 33

88/IilRNlt2

POIAtOES

TO[lr. TSBERS TONNES /rECtl.RE

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

N
TREA!IIIT

I,C 8 GM

ICSPT
IC6LC
LC5LN

EYM

STRAI4
EERT_FYII

Uean

lt
TREAIIINT

LC I Gft
LCSPT
LC5LC
LC5LN

FYM

STRAW

FERT-EYM
FERT-S?R

l!1ean

0

47 .2
46. I
52 .1
47 -1
48 .2
4t -'7
26 -4
30 .2

42.5

0

91 -2
9s-6
97.3
97 .1
96. 1

96.8
92.9
94.7

96.0

'70

60. 1

61 .9
63 .2
69 .1
6r .2
58.0
49.1
51.5

50. 1

?0

98. 0

98.4
9?.8
98.2
98 .0
95.2
96.6
95.4

9'7 .1

140

70. 5
69. I
'1I .4
70. 5
67 .2
63.4
s3.3

55.4

210

71.5
75. 8

55. 1
't2 -8
12-l
60.3

57.6

66 .2

210

98.7
98.5
98.4
98 -2
9't -7
9't -5
95- 8

97- 0

91 .7

280

71.5
72.4
7r.0
61 .4
64.1
62.4
56.4
s4.6

65.0

280

98.3
91 .9
98. s
96.',l
98.3
96.1
95.7
96. 3

9'7 .3

350

64.4 64.2
7 3.0 6t .5
10 -9 55. 6

68 .2 65. 1

65.5 63.1
63. 5 58 .2
54.4 4 9.0
51.5 50.5

54.0 60.5

rrr Slandard errors of differences of means *r*

stlat um

BIOCK.WP
BLOCK.I{P. SP

TREAIMM!

2. 95

d. f .

'7

38

TREiATMNA

!I
4.55

4.9
6.3

N

1.34
Except irhen comparing means lrith the same ]eve_I(s) of

rREAI}INT 3.80

*r*r* Stratum 3tandard errors and coeffi.ci.ents of variation *****

3. 80

SUB PLOT AREA HARVESTED O.OO137

PErcET'TAGE NTRE 3.81 CX (1.5 I}ICS) RIDDI,E

rrrrr Tables of means rrr*r

140

98.2
98.0
98 .2
98. 4

98. s
98. 3
95.4
91 .4

91 -9

3s0 Mean

9t -2 91 -9
9't.9 91 -1
98.2 98. 1

97.3 91 .7
9?.8 97 -8
9't.4 9't.5
95-9 95.5
95-7 96.3

9't .2 97.3

SUB PLOA AREA HARVESTED O.OO13?
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INBNSIVE CEREALS

Object: Io study the effects of Ieys of diffelent dur.tio.. foUooing
plolonged intensi.ve cereal clopping, on a 3elluence of arabfe crops
- Ifobuln Stackyald I.

Slroalora: A-E- alohnston, J- ucEien.

The 23!d yea!. potatoes.

For plevious yeals see 'Details' 1973 and 74-87/alRN/L3.

Datiga: 4 randomised blocks of 6 plots split into 6.

faaat&atr: Until 1977 the experinrent tested aLl phases of the five-
coulse lotation: ley, potatoes, cereal. cereal, cereal aod contiooug
cereal Eroh 1977 to 1980 all phases rere cropped l,ith cereal. The
experinent ,as in t$o halves, one io shich the cereal oas w. sheat,
soirn on par! of the site of the classical continuous Bheat exPeriment
1877-1.954 and one in shich the cereal t,a3 s. barfey, sorn on part of
the site of the classj.cal continuous barley expelilEnt 187?-1954.
Erom 1981 the experiment was used to eslablish grass/clover leys of
drfferent dulatioas for tests on r.. rrheat in 198?. Plols not in Ley
r,eie soen to x. sheat on both halves of the experirent. AII teys
l,ele pl.oughed fo! 198? and the site sorn to u- ,heat- This $as
folloEed io 1988 by polatoeg testing al1 conbinations of the
follouing treathents:

Whole plots

t. I.EI rGE Icnqth of ley (until ploughing in sun@r 1986):

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

Sub plots

2- x

0
70

140
2to
240
350

Nj.trogen fertilizer in 1988 (kg N) as 'Nitro{halk':

B.r.I at4rlicatioa!: uanures: (0:18:36) at 1400 kg. Mq at 100 k9 as
kieserite- Weedkillers: Glyphosate at 1.4 kg in 200 1. IJinuron at
1.5 kg in 220 1. Eungicides I Mancozeb at 1.4 kg in 220 I on five
occasions, appLied lJith the piri Licarb on the firet, second and
fifth. Eentia hydroxj,de at 0.28 k9 i,n 220 l. Nematicide: oxamyl at
5.0 kg- Insecticide: Pirj.mi.carb at 0.14 kg on three occasions.
Desiccant: Diquat at 0.80 kg ion in 400 1.
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88 4{/R}r/13

Seed: Pentland Crown.

Cuj.tivatioDr, etc.:- Glyphosate applied: 22 SepL, !98'l - ploughed:
22 Eeb, 1988. Heavy spri.ng-tine cultivated: 5 Apr- pK applied:
8 Apr. N tlealments applied, oxanyf applied, spring-tine cul.tivated:
20 Apr. Mg app.l.ied, rotary hartoued, potatoes planted: 21 Apr.
Rotar:y rj.dged, Iinuron applied: l3 May. Hancozeb appfied: 15 JuIy
and 1Aug. Mancozeb appLied tith pirinica.b: 14 June, 5 Juty and
15 Aug. Fentin hydloxj.de applied: 30 Aug. Desiccant applied:
15 Sept. Haulm nechanicaffy destroyed: 29 Sept. potatoes lifted:
26 Oct .

TOTAI I'[,BEBS TONNES /BECTARE

r*r** liables of means ****r

N 0 70 140 2\0 280 350 Mean
LET AGE
1 YEAR 3't.5 52.6 64,6 60.4 59.4 62.9 56.2

2 YEARS 41.9 57.8 66.2 59.9 64-s 63.3 58.9
3 YEARS 44,9 59.9 64.1 6't.6 65.8 63.4 61.0
4 YEARS 46.8 58.1 65.0 6't.6 67.9 62.9 51.5
5 YEARS 43.6 61.1 68.6 ?5.8 69.1 64.9 63.9
6 YEARS 41 ,5 65.5 64.2 71.1 65.8 6'1 .9 63.8

lrean 43.7 59.3 65.7 67-L 65.4 64.2 60.9

ri* Stanalaral errols of differencea of mean3 r**

LEY AGE N LEI AGE
N

2.08 1. ?3 4.40
Excep! r,hen comparing means iiith the sane leve-I(s) of
r.gr aGE 4.25

rrirr Stlatrllrl standard errors and coefficients of variation iirrt

Stratum

BtocK. wP

BtocK.wP. sP

3.e- cvt

2.94 4.8
5.01 9.9

d.f.

15
90
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PERCEmAGE rARE 3.81 Or (1.5 rNCE) RrDDr.E

r*rrr Tab]es of means r*r**

}I
I.EY TGE
1 YEAR

2 YEARS
3 YEARS
4 YEARS
5 YEARS
6 YEARS

Mean

0

94 -2
95.0
96.'t
95.5
95-4
96. 1

95.7

10

97.8
97 .4
96.9
91 .6
98.0

97 -4

140

97.5
98.0
98.1
98.1
91 .9
97.1

91 .9

210

96 -9
98 -2
91 .3
9'7 .5
98-0
9't -'l

97 .6

2A0

96.9
98.3
98.4
9'1 .5
98.0
97 -9

97.8

350

9?.3
9't .5
9't .3
96.5
9?-5
9'l .4

9't .3

Mean

96.6
9'1 .6

91 -0
91 -4
9?.5

9?.3

SUB PLOT AREA HARVESTED O.OOO9O
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88/R,lxNlLT

RATES OE P IIID N TO TSE SI'BSOIL

Objact: To study the effectg of a ralrge of rates and fleguencies ofapplication of p and I( to the subsoil, singLy and tog;ther, on theyields and nutrient uptakes of a rotation of crops _ ueadorr -

q)onrora: J- IcEren, A-8. Johnston.

fhe eighth year, potatoes, s. batley, 9. beans, r. Hheat.

Eo! previous years see 8l-8?,/R/Rlf/l7.

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

ftol. t lot dLrall'oa.s: 3. O x 14.0.

lleatlata to aa(ri reria!:

TREATMI{I' Extra P and K and plirnary cu.ltivation tool in autunt
1980 only, except on A plots. treatfirents repeated
annually, and E plots treatm€nts repeated four yearly:

P6K6T

--sA
--sE
P2-SA
P3-SA
P/t-s
P5-S

P5 - S

-K2SA
-K3SF
-K{ S

-K5S
-x5sE
-K6S
P1 Kl SA
PI K3 SA
P2 K2 SA
P3 Kl SA
P3 K3 SA
P3 r(4 SF
P4 K3 SF
P4K4S
P{K5S
P4 K5 SE
P4K5S
P5K4S
P5 K4 SF
P5K5S
P5K6S
P6K4S
P5K5S
P6K6S

P2O5 (k9)
0

r000
0
0
0

63
125
250
s00
500

100 0
0
0
0
0
0
0

31
63

125
125

250
250
250
250
250
500
s00
500
s00

1000
100 0
100 o

(duplicated)
)

K2o(kq) Tool
0 pfough

500 to ropsoil
0

0

0

0 to subsoil

31 .
53 "

125 "

2s0 "
350 "
16 "
53 "
31 "
16 -
63.

53"
725 -
250 "

350 .
125 "
125 "

250 .
350 .

wye double-digger (rEiplicared)
" (dupLicared)
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88/R/nN/17

NOI'ES: (1) Subsoiling ras done sith the wye double-digge! r,hich rurns a
furlow rrith a conventionaL pLough share, to a depth of 23 cm,
and ar the same rime rotary cuftivates rhe bottom of the
adjaceDt fuEros to a further depth of 15 cm. When applying P

and K this r,as distributed ahead of the rotary cullj.valor.
(2) The topsoiL PK dressing uas egually di.vided before ard

after ploughing.
(3) Aft plots were conventionally ploughed each aututnn unless the

Iiye doubLe-diggj.[g treatment rras due.
(4) The rate of 350 kg K2O applied rras in eltor for 500 kg K2O-

Standard aF[)J'icatioB! :

Potatoes: Manure3: (10:10:15+4.5 !,lg) aL 1960 kg. weedkiller:
Linuron at 1.6 kg in 250 L- Pungicides: Mancozeb at 1.4 kg in
200 .l on five occasions, applied with the insecticide on the first
tro occasion3. Manganese zinc ethylene bisdithiocarbanat'e at
1.4 kg in 200 I. Fentin hydroxide at 0.27 kg in 200 1.
Insectj.cide: Piritrlicarb at 0.14 k9. Desiccant: Diquat at
0.80 kg i.on in 200 f.

S. barley: Hanures: (20:10:10) at 630 kg. weedkillers: Mecoprop at
2.4 kg sith clopyrafid at 0.05 kg and blomoxynil at 0.24 kg in
200 1. Fungicides: Eenpropimolph at 0.?5 kg in 200 1.
Propiconazo.l.e at 0.12 kg and tridemolph at 0.25 kg in 200 1.

S. beans: Weedkiller: Simazine at 1.2 kg in 200 l. Insecticide:
Phorate at 4.5 kg.

w. irheat: Hanures: (0:18:35) at 350 kg. 'Nitram' at 120 kg and late!
at 480 kg. weedki.llers: Chlortoluron at 3-5 kg in 200 L-
Eluroxypyr at 0.20 kg xith cfopyra.Iid at 0.0? k9 and blonoxynil at
0.34 kq in 200 1. Fungj.cides: Propiconazole at 0-12 k9 and
tridemorph at 0.25 kg in 200 1.

Seeal: Potaloes: Pentland CroHn.
S. barley: Klaxon, sorrn at 160 kg.
S. beans: ilinalen, soun at 250 kg.
w. rheat: Avalon, sorrn at 200 kg.

CultiratioDs, etc.:-
Al.I clops: Treatrnents applied by double-digger: 3 Nov, 198? and

10 Now. Pl.oughed: 13 Now.
Polatoes: NPK+Mq appfied, rotary halEowed, potatoes pl.anted:

6 Apr, 1988. Rotary ridged: 25 Apr. Linuron applj.ed:
5 May. Mancozeb lrith pirimicarb applied: 15 June, 30 June.
llanganese zinc ethyLene bj.sdithiocarbamate applied: 8 Ju]y.
Itlancozeb appLj.ed: 18 July, 1 Aug, 15 Aug. Fentin hydroxide
applied: 30 Aug. Eaufm nechanica.Lly destloyed: 14 Sept.
Desiccant applied: 19 Sept. Lifted: 1 Nov-

S. balley: Heavy spri.ng-tine cultivated teice: ? !tar, 1988. NPK
applied, heavy spring-tine cul.tivated, rotary hatrorred, seed sonn:
8 l.la!. WeedkiLlers applied: 11 May. EeDplopimorph applied:
1? May. Remaining fungicide applied: 20 June. Conbine harwested:
15 Aug.

S. beans: tleavy spring-tine cultivated: 7 Mar, 1988. Phorale
applied, heavy spling-tine cuLtj.vated: 8 Mar- Rotary harrosed,
seed sowo: 10 Mar. tleedkil.ler applied: 1? !ta!- Cornbine
harvested: 19 Sept.
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88/R/RN/17

Cr.r:,tiratioD3, etc. : -
li. rrheat: PK applied: 16 Nov, 1987. Rotary harrorred, seed sor,,n:

1? Nov. Chlortoluron applied: 30 Nov. rilst N applied: 1 Mar,
1988. Second N applied: 21 Apr. Retnai[ing weedkillers applied:
26 Apr. Fungicides applied: 20 June. Cofiibine harvested: 23 Aug.
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8 8 ,/R,/Rn/ 1?

SERIES II POIATOES

rmAI. roBEFs roNNEs /BECIARE

***** aables of means *r***

TREIIIOfT

P6K6T
--s

--sA
--sE

P2-SA
P3-SE
P4-S
P5 - S

P5-SF
P6 - S

-K2Se
_K3SE
-K4S
-K5S

-K5SE

P1 Kl SA
P1 K3 SA
P2 K2 SA
P3 KI SA
P3 K3 SA
P3 K4 SE
P4 K3 SE
P4K4S
P4K5S

P4 K5 SE
P4K6S
P5K4S

P5 K4 SE
P5X5S
P5K6S
P5l(4S
P5X5S
P6K6S

l,lean

63-1
61 -4
65 -2
60. 7
61.0
62.6
60. 4

62 .9
64.9
64.9
58. 1

6s.8
67 .9
64.2
6'1 .9
64.1
66. 3
61.7
62 .0
59. 4

65. 7

54.5
58.?
50.9
52 .0
53. 1

59 -6
59.5
51.1
53. 9

62.r
54 -9
59.5
62.A
6?.1

63 .7

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

TREAT}IN:!
3. ?2 nin. rep
3. 04 max-nin

1*r*r StEaturn standard errors and coefficients of vaiiation 1**r*

Stratum d.f.

5 2 .63 4.1ItP

?1
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88/R./BN/u

SERIES IT POTAIOES

PERCENTTGE rrRE 3.81 CX (1.5 CE) RlDDr.E

irr*i Tabfes of neans irlar

TRE'ATIIIIT

P6K6T
--s

--sA
--sF

P2-SA
P3-SF
P4-S
P5-S

P5-SF
P5-S

-K2SA
-K3SF
-K4 S

-K5S
-K5SF
-K6S

P1 K1 SA
P1 K3 SA
P2 A.2 SA
P3 Xl SA
P3 K3 SA
P3 K4 SF
P4 K3 SF
P4t(4S
P4 r(5 S

P4 K5 SE
P4K6S
P5K{S

P5 X4 SF
P5K5S
P5K6S
P6K4S
P6K5S
P6K6S

Mean

PIOI ARSA ITARVESTED O. OO21O

r SEDS app.Ly onLy lo - - -, P6 K5 T, - - S and - - SA

rREllNOrr
max-.min - - S v any of remainder
nlin. rep any of le&ainder

98.9
98.9
98.3
98.5
9?.8
98-4
99.0
98. 6

99. 1

97.3
97 -7
98.5
97.5
99. 0

98.8
99. 1

98-4
98.1
98.8
91 -9
98.4
98.1
99 .2
98. s
98.9
9't.7
98-s
99. 0
98.4
98.4
98.3
99 -2
9?.3
98. 0

98.4

98. 4

'12
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88/R/Rlr/17

SERIES III SlnI.EI

GRTIN TOXNES /ITECTARE

rrrrr Tables of means rrrr*

TREA!ITM!

P6K6A
--s

--sA
--sE

P2. SA
P3-SF
P4-S
P5 - S

P5-SE
P5 - S

.K2SA
-K3SE
-K4S
-K5S

-K5SE
-K6S

P1 K1 SA
P1 K3 SA
P2 K2 SA
P3 K1 SA
P3 X3 SA
P3 X4 SE
P4 K3 SE
P4K4S
P4K5S

P4 X5 SE
P4K6S
P5K4S

P5 K4 SE
P5K5S
P5K5S
P5K4S
P5K5S
P6K5S

Mean

7.2r
't.tt
5.89
6. 83
?,00
6,75
6.'t5
't.28
6.'t4
6.98
1-31
?.16
1.14
6.85
'1 .44
6. 98
5. 93
6. 93
1 .28
7. 00
6.9s
7. 09
6. 88
6.'t5
1 .16
6. 81
't.04
7.30
7.01
6. 83
7.06
6.13
6. s8
6.55
6.85

6. 98

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

aRElttou
0.355 lltin. rep
0.2 91 max-min

***r* straturn standard errors and coefficients of variarion r****

Stratum

WP

d.f.

5 0 .252 3.6

GRAIN }{EAN DMI 85.1 PLOT AREA TIARVESTED 0.00286
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88/R/RN/17

SERIES TV BEANS

@}IN mlDIgS /EECTAPA

rrrr* Tables of means r*r*r

IRET!}INT

P6K6T

--sA
--sF

P2-SA
P3-SF
P4-S
P5-S

P5-SF

_K2SA
_K3SE
-x4s
-K5S

-K5SF
-K5S

P1 Kl SA
P1 K3 SA
P2 K2 SA
P3 K1 SA
P3 K3 SA
P3 K4 SE
P4 K3 SE
P4K{S
P4K5S

P4 K5 SF
P4K6S
P5K4S

P5 K4 SF
P5K5S
P5K6S
P6K4S
P6K5S
P6K5S

Mean

6. 78
7.31
6.88
6.63
6 .92
7 .15
7 -50
7.03
6-45
'7 -43
6 -66
6. 84
6 -82
5.58
6. 89
6. 88
6. s6
6. 98
1.04
6. 99
6. 69
6 -'t8
7 -42
7. 08
6.81
6 .67
6. 83
?.43
? .13
6 .94
6.94
7. 00
6 -12
7.56
'1 .09

6.9s

d-f.

5 0. 155

cvt

2.2

r*r Standard elrors of differences of &eans *rr

StEatum

TREAIIOIT
0.220 ndn. rep
0.179 nax-{Lin

r*r** Straluln standald errors and coefficients of valiation r*r*r

WP

GRAIN }'EAN DMi 85.T P!O! AREA TTARVES?ED 0.00386

't4
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88 /R/RN,/17

SERIES I -rBEAT

CRAIN TONNES /EECTIRE

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

TREAlI|N1!

P6I<67
--s

--SE
P2-SA
P3-SE
P4_S
P5-S

P5_SE
P5 - S

_K2SA
_K3SE
-K4 S

-K5S
-K5SE
_K5S

P1 K1 SA
Pl K3 SA
P2 K2 SA
P3 K1 SA
P3 K3 SA
P3 K4 SE
P4 X3 SE
P4K4S
P4K5S

P4 K5 SE

P4K6S
P5K4S

P5 K4 SE

P5K5S
P5K6S
P5K4S
P6K5S
P6K6S

Mean

Stratum

WP

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

1 .96
't -75
7 .13
'7 .62
7.30
8.13
6.70
1 .6t
1 .57
7-30
7 .66
I-4-l
8.24
8.46
7.46
7 -94
't .5'7
't .64
7. 85
8.14
8.14
7.98
1.86
1 .93
7.83

7.59
'7 .62
8.33
1 .92
't -68
8. 53
't .'7 6
I .29
1-q4

?.81

d.f.

5 o -127 1.6

TRE,ATI{NII
0.18 0 IILin. rep
0.147 max-nin

**rr* Straturn standard errors and coefficients of wariation r****

GRAIN MEAN DMg 83.1 PI,OT AREA HARVESTED O.00286
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