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87 /R/RN/l and 87lR/Rt{/2

LEY ARABLE

object: To study the effects of three-year leys on the fertility of the
sol'l as measured by a sequence of three arable test crops - Highfield
and Fosters.

Sponsor: A.E. Johnston.

The 39th year, old grass, leys, *. wheat.

For previous years see 'Details' 1967 and 1973 and 74-86lRlRVl and2.

The experiment is duplicated on:-

HIGHFIELD A site vith much organic matter initially (ploughed out
frfir permanent grass ) (87IR/RX/1)

F0STERS A site rith little organic marter initially (87|R/RNlzl

RoTATI0I{ Treat,Dents: The experinent originally tested four six-
course rotations, vith all phases present each year.
For many years these rotations were:-

Treatmnt crops Test crops
LUCERIIE tU, LU, LU I{, P, B

CL0GM LC, LC, tC ll, P, B
GRNS u{, Lr{, Lil t{, P, B

ARABLE H, SB, O I{, P, B

LU ' lucerne, LC = clover-grass ley, no nitrogen fertilizer,
Lll = all-grass ley with nitrogEn fertilizer, H = l-year seeds hay,
SB = sugar beet, 0 = s. oats, ll . r. wheat, p = potatoes,
B . s. bar'ley.

From 1983 the test crops have been ll, tl, t{.

RESEEDED 0n both fields in the first three years other plots i€re
som ralth long-term reseeded grass

oLDGRASS 0n Highfield plots of the old turf rere left initially
unploughed, for comparison with the three-year leys

In 1962 and 1963 some of the old and reseeded grass plots were divided
for manager€nt identlcal to:-

C Clover-grass ley
tl Al I -grass ley

From 1968 only tro phases on each field continued in the six-course
rotation (the museum blocks). The four other phases (the ne
sequence blocks) f,ere used for studies on take-all (Gaeumannonyces
gramlnis) ln wheat. These studies ended in 1985 and these phases are
no longer included in the experimnt.
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87/R/Rti/l and 87/R/RN/2

Additional treatnents to 3rd test crop w. wheat:-

Sub pl ots

FYMRES6S Farmyard manure residues, last applied 1968:

on each occasion

plots

l{itrogen fertilizer in 1987 (kg N) as 'N'itram':

Standard appl ications :
3rd Treatmnt crops:

All crops: Itlanures: Chalk at 5.8 t (Highfield only).
Lucerne: llanures: (0:18:36) at 630 k9.
All-grass ley: llanures: (0:18:36) at 420 k9. (25:0:i6) at 300 kg

in spring and after the first cut.
Clover-grass ley: Manures: (0:18:36) at 420 kg.
s. oats: llanures: (20:10:10) at 350 k9. tleedkillers:

0.07 kg, bromoxyni I at 0.34 kg and necoprop at 2.5
3rd Test crop:

l{ viheat: llanures: (0:24:24), combine drilled at 210 kg.
lleedki llers: Isoproturon at 2.5 kg, clopyralid at 0.07 k9,
bromoxynil at 0,34 k9 and mecoprop at 2.5 kg in 200 l.

Reseeded grass and old grass: l.lanures: Cha'lk at 5.8 t (to plots
in 3rd treatment crop blocks on Highfield and to plots in 3rd
test crop blocks on Fosters). (0:18:36) at 420 k9. All-grass
half plots: (25:0:16) at 300 kg in spring and after each cut
except the'last.

Seed: S. oats: Rollo, sown at i90 kg.
l. wheat: Avalon, sown at 180 kg.

Cul tivations, etc.:-
3rd TreatlEnt crops:

All Crops: Cha'lk applied (Highfield only): 28 t{ov, 1986.
Lucerne: PK applied: 24 Feb, 1987. Cut: 1 June, 11 Aug.
All-grass'ley and clover-grass ley: PK applied: 24 Feb, 1987. K

applied to all-grass tey: 31 itar, 3 June. Cut: 1June, 11 Aug.
5. oats: Ploughed: 28 Nov, 1986. Spring-tine cultivated: 19 l,lar,

1987. NPK applied, spring-tine cultivated, seed sown: 2l Har.
l{eedki'l'lers applied: I fiay. Combine harvested: 9 Sept.

3rd Test crop }rheat: Ploughed: 30 Sept, 1986 (Fosters)' 1oct
(Highfield). PK applied: 1oct. Rotary harroned: 3 oct.
Seed som: 4 oct. N applied: 14 Apr, 1987. leedkil'lers
applied: 15 Apr. Combine harvested: 1 Sept.

Reseeded grass and old grass: Cha'lk applied: 28 Nov, 1986. PK

applied: 24 Feb, 1987. i[( applied to al'l-grass ha'lf plots:
31 llar, 3 June, 29 Aug. cut: 1June, 27 Aug,2Dec.

l{one
30 tonnes

Cl opyral i d at
k9 in 500 l.
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8ilR/Rr{/l AND 87IR/RI/2

oRY ATTER: ToIiIIES/HECTARE

ri*fi TABLES 0F IEANS *****

HIGHFIELD FOSTERS

CLOVER-GRASS LEY

ToTAL 0F 2 CUTS 7.10 7.31

tlEAN 0r,r1 19.0 17.8

ALL-GRASS LEY

ToTAL 0F 2 CUTS 7.69 7.74

r{EAfl 0[x 25.5 23.4

LUCERI{E

ToTAL 0F 2 CUTS 8.58 9.00

r.rEAr{ Dl.ri 19.3 18.4

OLO GRASS HIGHFIELD

TOTAL OF 3 CUTS C I{
39TH EXPTL YEAR

BLofiS l &4 6.46 10.07
8t0cK 2 6.73 10.67

LtEAt{ Dt{t 20.5 2L.4

RESEEt)ED GRASS

TOTAL OF 3 CUTS

HIGHFIELD FOSTERS

BLoCKSCfl8LoCKSCl{
39TH EXP TL
YEAR 1&4 1.t2 10.09 1&3 7.42 10.85
39TH EXPTL
YEAR 2&3 6.46 11.76 2&4 7.93 10.45
(SEEDED r949
RESEEDED 1973)

ilEAt{ 0[t 19.5 20.9 19.0 23.0

OATS:

HIGHFIELO FOSTERS

GRAII{ ror{rEs/HECTARE 7.51 7.35

itEAt{ Dt{, 84.6 83.5
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87/R/RN/T HIGHFIELD }I.IiHEAT 3RO TE5T CRP

GRAIN TOII iIE S/HTC TARE

*rrrr TableS Of means *****

r{01{E

5.34
5.96
5.79
5.10

5.55

0

3.70
4.O2
3.50
3.26

3.62

0

3.78
3.46

3.6?

N

ROTATIOiI FYI.RES68

FYI.IRES6S
ROTATIOI{

LUCERT{E

CLOGRA
GRASS

ARABLE

Mean

N

ROTA T ION
LUCERI{E

CLOGRA

GRASS
ARAELE

ilea n

N

FYI.IRES6S
NOI{E

FY I.I

llea n

LUCERNE

CLOGRA

GRASS

ARABLE

IiONE

FYIt
IiONE

FYl,l
NONE

FYtl
0 E

FYII

qn

5.76
4.7 6
5.69
6.44
5.63
5.47
5.03
4,64

150

6.28
7 .34
7 .L7
6. 7l

6.88

150

6.68
7 .07

6.88

100

5.17
7 .07
6.75
6.13
6.94
s.75
s.3i
6.t?

FYil

5.48
s.97
5.50
5.17

5.53

50

5.26
6.07
5.55
4.83

s.43

50

5.53
5.33

5.4 3

0

3.78
3.62
4.21
3.83
3.98
3.03
3. 17
3.36

llean

5.41
5.97
5.64
5.14

5.54

100

6.42
6.44
6.35
5.7 4

6.24

Mean

5.41
5.97
5.64
5.14

5.54

ilean

5.55
5.53

5.54

150

6.07
6.48
7 .20
7 .48
6.60

6.84
6.57

100

6.21
6.27

6.24

GRAI IEAN O T 82.7

PLOT AREA MRVESTED O. 00663

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-1-37 pp 6

87 lRlRNIz FOSTERS I{.I{HEAT 3RD TEST CROP

GRAII{ TOI{NES/HECTARE

***** Tab'les of means ***ar

FYI,tRE568
RO TAT I ON

LUCERIIE
CLOGRA

GRASS

ARABTE

llea n

t{
R OTA T ION

LUCERTIE
CLOGRA

GRASS
ARABLE

ilea n

t{
FYI.IRES6S

r{0t{E
FYII

llean

ROTATIO}I FYI.IRES6S

ti0{E

5.35
5.29
5.34
4.95

5.23

0

3.42
3. s6
3.69
2.86

3.38

FYM

5.61
5.24
5.53
4.73

5.28

50

5.3r
5.24
5.19
4.73

5.12

50

5.10
5.13

5.12

0

3.ll
3.73
3.7 4
3.37
3.7 4
3.64
3.09
2.64

ilean

5.48
\11
5.4 3
4 .84

s.2 5

100

5.96
5.87
6. 13
5.63

5.90

150

7 .23
6.4r
6.72
6, l4

6.6?

150

6.56
6.69

6.62

100

5.8 7
6.06
5.97
5.7 7
5.77
6.49
5.80
5.46

Ilean

5.48
5.27
5.4 3
4.8t1

5.25

l.lea n

5.23
5.28

5.25

150

7 .t2

6.35
6.45
6.58
6.85
6,19
6.09

0

3.42
3.34

3.38

100

5.85
5.94

5,90

LUCERI{T

CLOGRA

GRASS

ARAELE

N OItE

FYI.I
NONE

FYH
NONE

FYII
NOI,iE

FYITI

50

5.29
5.10
5.38
5.26
5. 12

4.72

GRAIfl LtEAr{ Dt{X 81.4

PLOT AREA I{ARVESTED O.00663
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87 fti lRNl3

LEY/ARABLE

Object: To compare the effects on soil fertility of rotations with or
without leys - lJoburn Stackyard 0.

Sponsor: A.E. Johnston.

The 50th year, leys, w. beans, w. wheat, s. bar'ley.

For prevlous years see 'Details' 1967 E 1973 and 74-86/ll/Rtl/3.

Design: 5 series of 8 p'lots, split for treatments other than rotations.

Lhole plot dirEnsions:8.53 x 40.7.

Treatments: All phases of four five-course rotations were original'ly
present:

ROTATIOTI

LEY Clover/grass 'ley: L, L, L, P, H

CLo All 'legume ley: SA, SA, SA, P, I until 1971 then CL' CL,
cL, P, lr

A Arable with roots: P, R, c, P, I until 1971 then P, B, B,
P, v

A H Arable with hay: P, R, H' P' il untll 1971 then P, B, H,
P, {

P=potatoes,R=w.rye,C=carrots, lt =u. wheat, B = s. barley,
H = hay, L = clover/grass ley, SA = sainfoin ley, cL ' red clover ley

Rotations themselves followed different cycles:

0n four plots in each block the rotations were repeated

On four plots in each b'lock arable rotations altemated
each five years nith ley rotations

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

Ltl 3 (Previous LEY) Lt{, Ltl, LN, x, I
LC 3 (Previous CLo) LC, LC, LC, ll, B

AF (Previous A) F, F, BE, lr, B

AB (Previous A H) B, B, 8E, tl' B

L l to L 3 = three year grass ley with tl, lst year to 3rd year,
LC = clover/grass Iey no N, BE = beans (s. oats unti'l 19m), F = fallow
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87 tr/RN/3

LLtI
LLC

LL I to LLil8

Tr"atmnts to

Ihole plots

1. ROTATIOI{

Lli I
Ll{ 3
LC8
LC3
AF
A8

1/2 plots

2. FYnES66

t{0IE
FYI,I

l/8 plots

3. t{

0
70

140
210

Treatments to

Lhole plots

1. ROTATIOTI

Lil8
Lt{ 3
LC8
LC3
AF
A8

Plots hitherto in alternating rotations were changed to
test eight-year leysi

Ll{, Lt{, LN, LN, Lt{, 1il, L , Lt{, }1, B
LC, LC, LC, LC, LC, LC, LC, LC, t{, B

= eight year grass ley with , first year to eighth year,
similarly for LLC

The new scheme started by so*ing these new leys .in spring
1976 on four phases and in sp.ing 1977 on the fifth phase
(2nd test crop in 1976).

Yie'lds are taken only frofl the leys and the test crops.

first test crop y. rheat, all combinations of:

Rotations:

Farmyari manure residues, 'last applied 1966:

llone
38 tonnes on each occasion

l{ltrogen fertilizer (kg N) as 'l{itro-Chalk':

second test crop s. barley, all conbinations of:

Rotations:

40
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87 lUlRNl3

l/2 plots

2. FY|.|RES65 Farmyard manure residues, last applied 1965:

i/8 p'lots

3.

l{one
38 tonnes on each occasion

l{itrogen fertilizer (kg I) as 'l{itro-Chalk':

TreatnEnts to I eys:

FYll RES Farmyard manure residues:

l{01{E l{one
FYil 38 tonnes on each occasion, last app'lied 1964 to lst

and 6th year'leys, 1953 to 2nd and 7th year'leys,
1962 to 3rd and 8th year leys, 1966 to 4th year leys,
1965 to sth year 'l eys

Corrective K dressings (k9 K20) as muriate of potash, app'lied to first
test crop r. rheat and long-tem |eys in the rheat block:

Continuous rotations {o FYI FYll
ha'lf plots ha'lf plots

Lfl 339 276
LC 126 75
AF 540 552
AB 452 527

Ex-alternati ng rotations

Ltt I p'loughed for y. wheat 163 2L3
Ltl 8 not plouqhed 301 351
LC I ploughed for w. wheat 100 213
LC I not ploughed 0 100

Standard appl ications : -
Grass ley and cloyer/grass ley, lst year; ilanures: (0:18:36) at

410 kg. N at 77 kg to grass ley and 50 kg to clover/grass as

'Nitram'. (25:0:16) at 300 kg to grass ley, K20 at 48 k9 as
muriate of potash to clover/grass Iey. lleedkillers: Glyphosate at
1.4 k9 in 200'l . Paraquat at 0.40 kg ion in 200 1.

Grass ley, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th years: Manures:
I'lagnesian limestone at 5.0 t to sth year only. (0:18:36) at
410 kg. (25:0:16) at 300 kg in spring and after each cut except
the I ast.

CIover/grass ley, znd, 3rd, 4th, sth, 6th, 7th and 8th years:
itanures: llagnesian 'limestone at 5.0 t to 5th year only. (0:18:36)
at 410 kg. Km at 48 k9 as muriate of potash in spring and after
each cut except the'last.

I{ONE

F YIl

0
60

r20
180
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87 /U/RN/3

5. barley, lst and 2nd treatment crops: llanures: (20:I0:10) at
400 kg. Ieedkillers: Glyphosate at 1.4 kg in 200 I. Clopyra'lid at
0.05 kg, bronoxynil at 0.24 kg yrith mecoprop at 2.5 kg in 200 I
applied with the tridemorph. Fungicides: Tridemorph at 0.52 k9.
Triadimenol at 0.062 k9 with tridenorph at 0.37 kg in 200 l.

ll. beans,3rd treat Ent crop: l{anures: (0:20:20) at 200 kg.
lleedkillers: Glyphosate at 1.4 kg in 200 l. Trietazine at 0.72 kg
l,,ith simazine at 0.10 kg in 240 l.

Fal'lol{, lst treatment year only: I{eedkiller: G'lyphosate at 1.4 kg in
200 l.

I. wheat, 1st test crop: llanures: (0:24:24) at 260 kg. lJeedki'l'lers:
Glyphosate at 1.5 k9 in 200 l. Clopyralid at 0.07 kg, bromoxyni I
at 0.34 kg with mecoprop at 2.5 k9'in 240 l. Fungicides:
Fenpropimorph at 0.75 kg with ch'lorothaloni'l at 0.75 kg in 200 l.
Propiconazole at 0.12 kg Hith carbendazin and maneb (as 'Septal'
at 2.5 k9) in 200 l. Insectic'ide: Carbofuran at 7.5 kg.

S. barley, 2nd test crop: ilanures: llagnesian I imestone at 5.0 t,
(0:20:20) at 310 kg. lleedkillers: Glyphosate at 1.4 kg in 200 I.
Clopyralid at 0.05 k9, bromoxyni I at 0.24 kg with mecoprop at
2.5 k9 in 200 I applied with the tridemorph. Fungicides:
TriderErph at 0.52 k9. Triadimeno'l at 0.062 kg with tridemorph at
0.38 kg in 200 l. Insectic'ide: Carbofuran at 7.5 kg.

Seed: Grass ley: Climax timothy at 17 kg and meado fescue at 17 kg,
mixture soYn at 34 kg.

Clover/grass ley: Cl'imax timothy at 16 kg, meadow fescue at 14 kg
and Huia white clover at 4.0 kg, mixture sown at 34 k9.

S. barley: Klaxon, som at 160 kg.
lJ. beans: Bourion, sonn at 250 kg.
Il. uheat: l{ercia, sonn at 190 k9.

Culti vations, etc.:- Treatment crops:
Grass ley and clover/grass ley, lst year: Glyphosate applied: 19 sept,

1986. Ploughed: 4 Dec. spling-tine cultivated: 6 ilay, 1987 and
12 lhy. tl and P( applied: 29 l,lay. Paraquat applied, spike harrofled
nith crumbler attached, seed sown and rolled: I June. l{K apptied
to grass ley, K applied to c'lover/grass ley: 17 Aug. Cut: 12 Aug
and 15 Dec.

Grass ley and clover/grass ley, Znd, 3rn, 4th, sth, 6th, 7th and 8th
years: llagnesian I imestone applied to 5th year only: 28 t{ov, 1986.
Corrective K applied to 4th year only: 25 Jan, 1987. pK applied:
10 l,lar. NK applied to grass ley and K applied to clover/grass
ley: 2 Apr, 26,rune and 17 Aug. Cut: 16 June, 12 Aug and 15 Dec.

S. barley, lst and 2nd treatmnt crops: Glyphosate applied: 19 Sept,
1986. Ploughed: lst treatment crop: 4 Dec, znd treatment crop:
1 Dec. Spike harrowed with crumbler attached, NPK applied, seed
som: 17 llar, 1987. Clopyra'lid, broflDxynil, mecoprop and
trid€morph applied: 29 lihy. Triadinenol and tridenorph applied:
4 July. Combine harvested: 21 Aug.

ll. beans, 3rd treatrEnt crop: Glyphosate applied: 19 Sept, 1986.
PK applied, seed sown, ploughed, harrowed: 12 Nov. Trietazine
and simazine applied: 13 ilov. Combine harvested: 26 Sept, 1987.

Fallow, lst and 2nd treatnent years: Glyphosate applied to lst year
only: 19 Sept, 1986. Ploughed; lst year: 4 oec, 2nd year: 1 Dec.
spring-tine cultivated: 6 and 12 lihy, 1987. Cultivated |,ith
thi stl ebar: 29 June.
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87 tulRNt3

Test crops:
I. wheat, lst test crop: Glyphosate applied: 19 Sept, 1986.

P'loughed: 30 Sept. Rol led, PX applied: l oct. Carbofuran
applied, rotary cultivated with crumbler attached, seed sornr
harroxed: 2 oct. Corrective K applied: 26 Jan, 1987. t{ applied,
clopyralid, broroxyni l and mecoprop applied: 14 Apr.
Fenpropimorph and chlorothalonil applied: 15 June. Propiconazole,
carbendazim and maneb applied: 29 ,June. Combine harvested: 7 sept.

S. barley, 2nd test crop: Glyphosate applied: 19 Sept, 1986.
ilagnesian limestone applied: 28 tlov. Ploughed: 1Dec. Spike
harrowed with crumbler attached, PK applied, carbofuran applied,
harrowed, seed sown: 17 llar, 1987. applied: 8 Apr. Clopyralld,
bronoxynil, mecoprop and tridemorph applied: 29 May, Triadimnol
and tridemorph applied: 4 July. Combine harvested: 21 Aug.

LEYS

lsr CUTTIT{G oCCASr0[ (16/6/87) DRy T.|ATTER Tofll{ES/HECTARE

rar** Tables of means *****

FYIiI RES

LEY
LCl
LCz
LC3
LNl
LN2
LN3

LLCl
LLC2
LLC3
LLC4
LLC5
LLC6
LLCT
LLCS
LLI{ 1

LLII2
LLI{3
LLTI4
LLt{5
LLN6
LLN 7

LLNS

l.lea n

t{ONE

6.69
5.3 7

6.07
4.67
5.86
5. 71
5.4 3
4.2t
5. 13

7 .93
7.30
7 .27
6.02
6.90
6.81
7.30

6.08

FYI{

6.34
5.22

6. s6
5.54

4.99
4.65
6.05
6.50
5.01
5.33
5.25

1 .72
6.87
6.5 3
6.89
I .60
6.78
6.32

6.12

ilea n

6.07
5. 14

6.63
5.45

5.53
4.66
5.95
6.10
5.22
4 .71
5.19

7 .82
7.08
6.90
6.46
7 .25
6.80
6.81

6.10

5.80
5.06

1ST CUT IEA DAX 22.O

43

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-1-37 pp 12

8t tvlRNl3

LEYS

2I,lD CUTTING OCCASIOII (1218/87) DRY I{ATTER TOI{IIES/HECTARE

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

F YI1 RES

LEY
LCl
LCz
tc3
Lt{1
LN2
Ln3

LLCl
LLC2
LLC3
tLc4
Ltc5
LLC6
LLCT
LLCS
LLI{ 1

LLtI2
LLtI3
LLt{4
LLN5
LLN6
LLNT
LLI{8

NONE

2.96
t.23
2.62
2.98
2.82
?.36
1.75
2.03
2.65
2.95
1.97
1,01
r.08
2.Lt
2,20
2.61
2.83
2.46
2.84
4.00
3.30
?.87

F YI'I

1.34
,1i
2.59
3.06
3.41
1.86
2.43
2.62
2.91
2.02
0.94
1.01
2.07
2.18
2.53
2.84
2.3t
2.85
3.88
3.47
3.62

2.54

Itlea n

3.10
1.28
2.66
2.78
2.94
2,88
I .80
a. tJ
2.63
2.93
1,99
0.98
1.04
2.09
2,t9
2.57
2.83
2.38
2,84
3. 94
3.38
J.1)

2.49llean 2.44

2t{0 cuT t{EA DilI 18.7
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87ltlRNl3

LEYS

3R0 CUTTIi{G oCCAStor{ (15/r2l87) DRY T,TATTER r0r{NES/HECTARE

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

NOI{E

1.1?
1.45

1.62
2.39

2.22
2.27
1.48
1.02
1.07
0.54
1.97

2.60
2.67
0,84
I .45
1.79
3.51
3.49

l.lean 1.86

3RD CUT itEAt{ DIX 29.9

FYI,I RES

LEY
LC1
LC2
LC3
Ltl l
LN2
Lt{3

LLCi
tLc2
LLC3
LLC4
LLC5
LLC6
tLcT
tLcS
LLN 1

LLIt2
LLtI3
LLX4
LLN5
LLI{6
LLt{7
LLI{8

FYIiI

1.56
I.03

2.33
2.31

1.16
1.77
1.18
0.71
1,73
0.77
0.77

2.63
2.34
1. 15
1.86
r.83
4.01
4.48

1.87

lilea n

1.34
L.24

1.97
2.35

1.69
2.02
1.33
0.89
I .40
0.65
1.37

2.62
2.51
1.00
1.66
1.81
3.76
3.99

1.87
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87 lrlqrl3
LEYS

TOTAL OF 3 CUTTII{G OCCASIOI{S ORY I4ATTER TOI{I{ES/I{ECTARE

**rrr Tables of means **t**

FYIiI REs
LEY
LC1
LC2
LC3
LI{ I
L 2
L 3

LLCI
LLC2
LLC3
LLC4
LLC5
Ltc6
LtcT
LLCS
LLIIl
LLN2
LLI{3
LLtI4
LL}I5
LLI{6
LLI{7
LLtIS

ilea n

[0t{E

4.08
8.48
7.68
4.59

11.90
7.73
3.97

10.36
8.80
9.83
8.7 4
6.97
7 .26
7 .24
4.81

13.21
10.96
11.18
10.65
14.41
13.60
10.16

8.94

FYt.I

4.80
8.71
7 .92
4.92

11.93
8.94
3.03
9.19
8.4s
9.73

10.2 5
6.12
7.11

4.81
L2.59
10.86
10.70
11.58
i5.48
14.73
9.94

9.08

l.lea n

4.44
8.59
7.80
4.7 6

11.91
8.34
3.50
9. 78
8.63

9.49
6.84
7.18
7 .28
4.81

12.90
10.91
10.94
11.11
14.94
14.17
10.05

9.01

ToTAL 0F 3 CUTTIIIG oCCASIoI{s l.lEAt{ Dl,tt 22.9

PLOT AREA MRVESTED O.OO2O4
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87lrlRNl3

I{II{TER TIHEAT IST IEST CROP

GRA I'I TOI{IIES/HECTARE

***** Tables Of means *r***

FYI,|RES66 I{01{E FYtl llean
ROTATI OI{

LN 8 6.79 6.41 6.60
Lri 3 6.40 6.43 6.42
LC 8 7.16 7.43 7.30
LC 3 7.13 6.92 7.O2

AF 5.18 5.62 5.40
AB 5.84 6.74 6.29

l{ean 6.42 6.59 6.50

l{ 0 70 140 2L0 l.lean
ROTATIfi

LI 8 4.80 6.74 7.86 7.00 6.60
Lt{ 3 4.41 6.55 7.59 7.13 6.42
LC 8 5.26 7.48 8.31 8.13 7.30
LC 3 5.51 7.?4 7.74 7.61 7.O2

AF 3.02 5.s6 6.60 6.43 5.40
AB 4.39 6.18 6.75 7.U 6.?9

llean 4.56 6.62 7 .4'l 7.36 6.50

l{ 0 70 l/m 2N }lean
FYI.IRES66

r{oNE 4.56 6.30 1.29 1 .s2 6.42
FYt{ 4.57 6.95 7.66 7.19 6.59

llean 4.56 6.62 7.47 7.36 6.50

l{ 0 70 140 210
ROTATIO]I FVI.IRES66

Lil 8 (r{E 4.93 6.76 1.75 1.72
FYI 4.66 5.71 1.97 6.28

Ll{ 3 ttoilE 4.52 6.32 7.43 7.33
FYl.r 4.29 6.79 t.l4 6.92

LC 8 t{or{E 4.94 6.84 8.59 8.?1
FYlr 5.58 8.12 8.04 7.98

LC 3 l{SrE 5.55 7.06 8.01 7.91
FYl.l 5.41 7 .41 7 .47 7.32

AF t{o E 2.82 5,15 6.20 6.57
FYr.r 3.22 5.98 7.01 6.28

A8 of{E 4.58 5.67 5.77 1.32
FYn 4.19 6.58 7.73 8.35

GRAIII i€AtI DW 73.1

PLOT AREA HARVESTED O.OO251
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87 /t/R\/3

SPRII{G BARLEY 2ND TEST CROP

GRAIII TONTIES/HECTARE

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

llea n

t{
ROTAT IOII

L 8
L 3
LC8
LC3

AF
AB

FYIIRES65
R OTA T IOII

LN8
LN3
LC8
LC3

AF
AB

ll€an

FYNES65
NOTIE

FYI,I

ilea n

ROTATIOII
LN8

Lt{ 3

LC8

LC3

AF

A8

t{0tiE

6.24
5.7s
6.23
5.78
4.73
5.01

5.63

0

4.81
4.06
5.22
4,83
2. 10
2.49

70,

0

N

FYI,IRES65
0t{E
FY}I

NOI{E

FYII
r,t0t{E

FYII
NONE

FYIiI

oflE
FYI{

r{0 E

FY}I

0

4.63
4.99
4.28
3.84
5. 11
5.34
4.93
4.73
2.26
1.95
2.t3
2.84

llean

6.t7

6.18
5.82
4.84
4.98

5.60

120

7.03
6.56
6.4r
6.31
6.12
6.06

6.42

120

6.48
6.35

6.42

60

6.42
7 .12
6. l0
5.73
6.69
6.54
6.78
6.40
4.33
5.22
5.42
5.20

180

6.0i
5.80
6.48
5.57
6,34
6.05

6.05

180

6.18
5.92

6.05

t?o

7 .56
6.49
6.64
6.47
6.68
6.15
6.17
6.45
5.71
6.53
6.09
6.04

llea n

6.L7
5.58
6.18
5.82
4.84
4.98

5.60

l,lea n

5.63
5.57

s.60

180

6.36
5.78
5.98
5.62
6.46
6.50
5.26
5.87
6.62
6.06
6.42
5.69

FYil

6.10
5.42
6.13
5.86
4 .94
4. 94

5.57

60

6.7 7
s.91
6.61
6.59
4.77
5.31

6.00

60

3.89 5.96
3.9s 6.03

3.92 6.00

GRAIT{ LtEAt{ Dt{l 86.1

PLOT AREA MRVESTED O.OO2 51
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87llllRNl4

I'IARKET GARDEN

Object: The experifllent compared the effects of fertilizers and organic
manures applied annually in the period L942 to 1967, on market garden
crops. R.:sidual effects of the organic manures were studied in
arable crops from 1968 to 1973. Frofi 1974 until 1982 the site Yras

naintained in grass nithout yields. A new sequence of cropping
started in 1983 to study further the residual effects of the
organic manures, particu'larly the availab'ility of metal s from sewage

sludge - lJoburn Lansome I.

Sponsor: S.P. llccrath.

The 46th year, clover.

For previous years see 'Details'
861}ilRNl4.

Design: 2 series each of 4 b'locks

1967 & 1973, 74-80/[/RN/4 and 83-

of 10 plots split' systematical ly,
into 2.

lihole plot dirEnsions: 8.15 x 5.18.

Treatmnts:

To Series A, second year white clover, aIl combinations of:-

Ithol e pl ots

1. otl RESIo Residues of organic manures:

FYl.l Famyard manure untll 1967
SEYAGE Sewage sludge until 196l
SEI COf4 Seraie sludge, conposted rith stray.' unti'l 1961
VEG Col,l vegetab'le corpost until 1962' then fa rmyari manurc

2. Ol.I RATE

25
50

EXTRA

TIONE

Sub plots

3. NPERCUT

0
100

unti I 1967

Rates of organic manures (t per crop):

plus one extra treatment (duplicated):

l{o organic manures

Nitrogen (kg ) per cut, as 'llitram':
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87 tYtRNt4

To Series B,

Lhole plots

1. O}I RESID

FYI.I

SE}'AGE
sEr cor
vEG Cor.{

2. OI,I RATE

25
50

EXTRA

P EAT

Sub pl ots

3. IIPERCUT

0
100

fourth year yJhite clover, all combinations of:-

Residues of organic manures:

Fa rmyard manure to whole plots untit 1964, to half
p'lots untll 1967. Untreated hatf plots received a
bal anci ng dressing in 1974

Seuage sludge unti I 1961
Sewage s ludge, composted rith
Vegetable compost unti I 1962,

straYr, unti I 1961
then famyari nanure

unti I 1965

Rates of organic manures (t per crop):

plus one extra treatnent (duplicated)r

Peat at 3l t per crop to half plots 1965 to 1967.
Untrelted half plots received a balancing dressing
in 1974.

itrogen (kg ll) per cut, as 'l{itram':

oTE: Series B becane very weedy and yields were not taken.

Sasal appl ications i
Serles A and B: llanures: K20 at 150 kg as muriate of potash.

leedkillers: Eenazolin, 2,4-DB and i|cpA (as ,Legunex Extra,
at 7l) in 200 l.

Cultivations, etc.:- Basal K and treatment applied: 3 Apr, 1987.
lJeedkillers applied: 27 itay. Cut: 18 June (Series A): 23 June
(Series B). Treatment applied: 26 June. Cut: t9 Aug (Series A only).
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87 lUIRNI4 I.IHITE CLOVER SERIES A

lST CUT (18/6/87) DRY I{ATTER TOI{t{ES/HECIARE

***** Tab'les of means *****

25 3.67
50 3.53

llean 3.65

IIPERCUT O

0l,l RESID
FY 3.65

OU RESID FYI'I

OM RATE

SE|AGE SEX C0l1 VE6 C0l1

3.80 3.71 3.63
3.46 3.52 3.58

3.63 3.62 3.60

100 Mean

3.63 3.65
3.51 3.57

3.57 3.61

100 llean

3.54 3.60
3.60 3.63
3.62 3.62
3.53 3.60

3.57 3.61

0 100

3.47 3.48
3.73 3.87
3.72 3.70
3.76 3.50
3,83 3.60
3.58 3.34
3.51 3.54
3.59 3.57

100 llean
3.48 3.59

25
50

llea n

I{PERCUT
OI{ RATE

SEXAGE
sEr coir
vEG Cor,l

ilea n

OI.I RATE

25

50

3.48
3.72

3.60

0

3.66
3.62
3.67

3.6 s

T{PERCUT

OI.I RESID
FYI't

SE}IAGE

sEl{ coll
vEG Cor.l

FYI'l

SEI{AGE
sEr{ cot'l
vEG Col.l

0
3.70

OI'1 RES ID

0. 171

TIPERCUT

0.2 r8

Mean

3.65
3.57

3.61

OM RES ID
OI.,! RATE

0.241

NONENPER

0.192

NONE NP ERCUT

Grand mean 3.61

*** standard errors of differences of means ***

Tabl e

s.e.d.

Tabl e

5.e.d.

OI'I RES ID OI.I RATE

NPERCUT

0.096

or't REstD
OI4 RAIE
TIPERCUT

0.308
I evel (s) of

o.271

OI.I RATE

0.12I

I{PERCUT

0.154
Except uhen comparing means with the same

oil RESID 0.192
OI.I RATE
OI.I RES ID.OI'I RATE

5L

0.135
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87 ltlqilI4 TJHITE CLoVER SERIES A

1ST CUI (18/6/87) DRy I{ATTER ToilI{ES/HECTARE

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

Stratun d.f. s.e. cvt

BLoC(.m 28 0.341 9.5BL0CI(.1{P.SP 31 0.3e} 10.6

lsT dJT riEAt{ D r 11.1

PLOT AREA HARVESTED O.OOO53
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87IU|RNI4 I{HITE CLOVER SERIES A

2I{D CUT (19/8/87) DRY },IATTER TOIIiIES/HECTARE

***r* TableS Of mans ***l*

0M RESID FYIi SEIIAGE SEll Col{ VEG Col.l }lean
OIl MTE

25 3.24 2.95 3.23 3.15 3.14
50 3.35 3.23 3.r7 3.15 3.23

llean 3.30 3.09 3.20 3.15 3.18

I{PERCUT 0 100 }'lea n
OII RATE

25 3.07 3.21 3.14
50 3.2t 3.24 3.23

Iilean 3.14 3.23 3.18

IIPERCUT 0 100 }lea n
0H RESTD

FYr.r 3.20 3.40 3.30
sEr{AGE 3.04 3.14 3.09

sEr{ cor,r 3.17 3.23 3.20
vEG Cor,r 3.r7 3.14 3.15

l,lean 3.14 3.23 3.18

'IPERCUT 
O lOO

OI,I RATE O}I RESID
25 FYr,r 3.14 3.34

SETJAGE 2.81 3.08
sEir con 3.14 3.32
vEG Colit 3.20 3.11

50 FYll 3.25 3.45
sEr{AGE 3.26 3.21

sEll coil 3.20 3.13
vEG Col.l 3.13 3.17

llot{E iIPERCUT 0 100 llean
3.09 3.33 3.21

crand mean 3.19

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

Table 0ll RESID 0ll RATE NPERCUT 0ll RESID
OI{ RATE

s.e.d. 0.140 0.099 0.079 0.198

Table 0ll RESID otl RATE 011 RESID t{ollEl{PER

'IPERCUT 
I{PERCUT OI.{ RATE

I{PERCUT

s.e.d. 0.179 0.127 0.253 0.158
Except when comparing neans with the same level(s) of
0 RESID 0.158
0r.r RATE 0.112
0r{ REsID.or,r RATE 0.224
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87 /T/RNI4 TIHITE CLOVER SERIES A

zr{D CUT (19/8/87) DRy ATTER To'{ ES/HECTARE

**t** Stratum standard errors and coefficients of variation *r***

Stratum d.f. s.e. cv1

810fi.!P 28 0.280 8.8BL0CK.I{P.SP 31 0.316 9.9

2l{D CUT IIEAN Dl,lX 12.3

PLOT AREA HARVESTED O.OOO52
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ST ITIRIII4 XHITE CLOVER SERIES A

TOTAL OF 2 CUTS DRY ].IATTER TOI{I{ES/I{ECTARE

***fi Tables Of means fi***

otit RESID FYI{ SEXAGE SEI{ C0l1 VEG Coll ilean
OII RAIE

25 6.?2 6.75 6.94 6.78 6.80
50 7.07 6.59 6.59 6.73 6.80

ilean 6.89 6.72 6.82 6.76 6.80

I{PEROJT 0 100 l{ean
OI,I RATE

2s 6.75 6.8s 6.80
s0 6.84 6.75 6.80

l,lean 6.19 6.80 6.80

IIPERCUT 0 100 Uean

O}I RESID
FYr.r 6.85 6.94 6.89

sEr{AGE 6.69 6.15 6.72
sEt c01,r 6.79 5.84 6.82
vE6 Cor.r 6.84 6.61 6.76

llean 6.79 6.80 6.80

ilPERCUT O lOO

0l,l RATE 0ll RESID
25 FYlt 6.61 6.82

sEllAGE 6.55 6.94
sEI Col.l 6.86 7.02
vE6 CoX 6.96 6.60

50 FYll 7.09 7.05
sEtlAGE 6.8/t 6.55

sEll col{ 6.tt 6.67
vEG Colt 6.72 6.75

l{oilE I{PERCUT 0 100 l'lean
6.78 6.81 6.79

Grand mean 6.80

*r. Standard errors of dlfferences of means *r

Tab,I e O}I RESID OH RATE I{PERCUT O}I RESID
OI,I MIE

s.e.d. 0.260 0.184 0.127 0.367

TabI e otl RESIo 0l{ MIE 0ll RESIo i{0i{ENPER

I{PERCUI i{PERCUT OI.,I RATE
IIPERCUT

s.e.d. 0.315 0.223 0.446 0.253
Except i{hen coflparing means with the sarE level(s) of
olt RESID 0.253
0t{ RATE 0,179
ori REsID.oll RATE 0'358
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87 lIlRNI4 IIHITE CLOVER SERIES A

TOTAL OF 2 CUTS ORY I.IATTER TOIINES/HECTARE

**** Stratum standard errors and coefficients of variation *****

Stratum d.f. s.e. cv

8LoCK.XP 28 0.519 7.6
BL0CK.IP.SP 31 0.507 7.5

ToTAL 0F 2 CUTS r,rEAil Dr,rX 11.7
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87 /R/RN/s

ARABLE REFERETICE PLOTS

objectr To study the long-term effects of FYM and N, P and K fertilizers
on the yield and mineral content of crops - Great Field IV.

Sponsor: A. Penny.

The 32nd year of a rotation, s. barley, ley, potatoes, w. wheat, ka'le
until 1980; w. barley, ley, potatoes, w. wheat, w. oats since 1981.
The 28th year of a rotation on the additionat plots (as the
initial above rotation for 20 years; w. barley, ley, potatoes,
w. wheat, w. oats since 1980). The 31st year of pennanent grass.

For previous years see 58/Bc/1(t), 59 lBcllft.), 60/8/3(t), 6L-641812,
65/8 l2(rl, 66 lB lz(tl, 67 lBl 2, 6818 / 3(r) and 69-86/R/RI{/5.

Design: l block of 12 plots for each crop on original plots. 1 block of
7 plots for each crop on additional pIots.

l,lhol e plot dimensions: 2.13 x 2.44.

Treatments: Fentilizers and fa rmyard manure:

I.IANURE

origi nal pl ots

0
N1
P

N1P

K
NlK
PK

I{ 1PK
I{2PK
D

IIlPKD
tI2PKD

Nl, 2 (kg ): 20, 40 (ley): 100, 200 (w. wheat, yr. barley and w. oats):
125, 250 (potatoes, and permanent grass) as ' itro-Chalkr (26, t{)

P:
K:
D:

63 kg P205 as superphosphate
250 kg K20 as muriate of potash
38 tonnes FYM (permanent grass): 100 tonnes (to potatoes only -
50 tonnes to potatoes and kale until 1980): none to other crops

N0TES: (1) Ail w. wheat on these plots receives a standard dressing of
82 kg Mgo as Epsom salts.

(2) cereals receive 20 kg of Nl and 40 k9 of N2 in February or
Ma rch, remainder in April.

(3) In 1987 yr. oats on the origina'l plots given MANURE 0, Nl, P

and NP failed during the winter and were sown to s. oats.
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87/R/RN/5

Addi tional pl ots

MAIIURE Fertilizers from 1980 to 1987 and in previous years:

1980-87 Unti I
00
N2PK N2 PK

N2PKM6 N2 PK

N2PKS N2 PK

N2PKI!|GS N2 PK

N1PKMGS N2 PK

I{3PKHGS N2 PK

1919

I'lG CA

cAs
MGS
cA titc s
CA I"IG S TE

N: In 1987: N1: 20 kg (ley), 120 kg (w. wheat, w. barley and w. oats),
160 k9 (potatoes). N2: 30 kg (ley), 160 kg (w. wheat, w. barley
and w. oats), 240 kg (potatoes). N3: 40 kg (ley), 200 kg
(w. wheat, w. bar'ley and w. oats), 320 kg (potatoes). Until 1979
N2 = larger rate on original plots in these years. As urea in all
years. Cereals receive 40 kg N in March, remainder in April.
126 kg P205 as potassium dihydrogen phosphate.
25i kg K20 total. As potassium dihydrogen phosphate (83 kg K20) on
atl PK plots. In addition plots without S receive 168 kg K20 as
potassium chloride, plots with S receive 92 kg K20 as potassium
sulphate p'lus 76 kg K20 as potassium chloride. S'ince 1978 all PK

plots receive, 'in addition to the standard total, 126 kg K20 for
potatoes, applied in autumn as potassium chloride.
126 kg l4g0 as magnesium chloride.
126 kg Cao as calcium carbonate until 1979. ln 1980 plots not
previously given Ca received calcium carbonate at 7.5 t, except 0
which was g'iven 5,0 t.
30 kg S supplied by the potass'ium sulphate.
Trace element mixture which included I'ln, Cu, Zn, B, l,lo, Ca and Fe.

Standa rd app'li cations:
0ri gi nal and additiona'l plots:

All cereals: |leedkillers: Mecoprop at 0.72 kg, bromoxynil at
0.16 k9 and ioxynil at 0.16 kg in 220 I on two occas'ions, Y{ith
isoproturon (except to oats) at 2.i kg on the first occasion.
Fungicides: Prochloraz at 0,37 kg and carbendazim at 0.14 kg
with tridemorph at 0.52 kg in 220 1. Propiconazole at 0.13 k9
with captafol at 1.0 kg in 220 1. Carbendazim at 0.15 kg,
maneb at 1.6 kg and tridemorph at 0.37 kg with chlorothalonil
at 1.1 k9 and the insecticide in 220 l. Insecticide:
Pi rimicarb at 0.14 kg.

lJ. wheat: l.lanures; MgO at 82 kg as Epsom salts. Growth
regulator: Chlormequat at 1.9 kg in 220 '1.

H. barley: Growth regulator: l4epiquat chloride at 0.85 kg and
2-chloroethylphosphonic acid at 0.43 kg in 220 1.

Iil, oats: Grovrth regulator: Chlormequat at 1.9 kg in 220 I (none to
s. oats).

Potatoes: l{eedkillers: Linuron at 0.93 k9 with paraquat at 0.28 kg
ion in 220 l. Fungicides: Mancozeb at 1.3 kg in 220 I on three
occasions, applied with the insecticide on the second. Applied
on a fourth occasion to later-harvested plots only.
Insecticide: Pirimicarb at 0.14 kg.

P:
K:

G:
CA:

S:
TE:

5B
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Seed: !,1. wheat: Galahad, sovrn at 210 kg.
ll. bar'ley: Panda, sown at 190 kg.
ll. oats: Bulwark, solrn at 210 k9.
5. oats: Dula, sov,n at 180 kg.
Potatoes: Cara.
Grass-clover 'ley: 

RVP Ita'lian ryegrass and Hungaropoly red c'lover.

Culti vati ons, etc.:-
0rigi nal and additiona'l p'lots:

All cereals: l4ecoprop, bromoxyni'l , ioxynil and (except to oats)
'isoproturon applied: 20 Nov, 1986. First N treatments applied:
24 ar, 1987. ltlecoprop, bromoxynil, ioxynil applied: 1.0 Apr.
Second ll treatments app'lied, prochloraz, carbendazim with
tridemorph app'lied: 24 Apr. Growth regulators applied: I l.lay
(to bar'ley) and 6 May to wheat and oats (except re-sown plots).
Propiconazo'le and captafol applied: 13 I'lay (to barley), 20 l,lay
(to wheat additional p'lots) and 28 l.lay (to wheat original plots
and oats). Carbendaz'im, maneb, tridemorph, chlorothalonil and
pi rini carb applied: 23 June.

I. wheat: Rotary cultivated, P, K, Mg and S applied (5 to
additional plots only), seed sown and raked in:25 Sept, 1986.
Hand harvested: 17 Aug, 1987.

|1. bar'ley: Rotary cultivated, P and K and (to additional plots
only) I'lg and S applied: 1Sept, 1986. Seed solrn and raked in:
17 Sept. Hand harvested: 31 ,July, 1987.

l{. & s. oats: Rotary cultivated, P and X and (to additional
plots only) 9 and S applied: 16 Sept, 1986. Seed sown and
raked in: 2 oct. S, oats sown: 26 Mar, 1987. Hand harvested:
11 Aug. Spring oats harvested: 1 Sept.

Potatoes: Extra K apptied (to additional plots except nil only):
2 oct, 1986. FYM applied to original plots and all origina'l
plots dug by hand: 1Dec. All additional p'lots dug by hand, P,
K and (to additional plots on'ly), }l9 and S app'lied: 2 Dec. tl
applied, rotary cultivated, potatoes planted: 22 Apr, L981 .
t{eedkillers appl'ied: 13 llay. ilancozeb applied: 24 June, 7 July
and 28 Ju'ly. Insecticide applied: 7 July. Plots given neither
FYI'I nor K on original plots and plot given no fertilizer on
additiona'l plots harvested by hand, mancozeb applied to
remaining p'lots: 14 Aug. Remaining plots harvested by hand;
29 Sept (original plots) and 30 Sept (additional p'lots).

Grass-clover 'ley: Rotary cultivated: l1 Aug' 1986. Seed sown and
raked in: 12 Aug. P, K and (to additional p'lots only), tlg and
5 applied: 2 oec. N app'lied: 24 I'lar, 1987. Cut: 19 l'tay,
20 July and 28 Sept.

Pennanent grass: P and K applied: 2 Dec, 1986. FYl.l applied:
12 tlar, 1987. First N applied: 24 tlar. Cut, second l{ applied:
19 ihy. Cut, third N applied: 20 July. Cut: 28 Sept.
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ORI6INAL PLOTS

TONNES/HECIARE

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

T. THEAT:
GRAIN STRAI,I

2.4t 2.60
3.21 3.81
4.37 4.24
1.01 1.83
4.07 4.23
5.77 6.67
4.72 4.75
8.03 7.83
8.57 9.26
6.L2 6.75
9.50 r0.35
9.65 11,87

T. BARLEY:
GRAIN STRAX

2.62 1.94
3.73 3.40
3.02 2.52
3.60 3.78
2.43 2.27
4.91 4.24
3.49 3.08
7.85 5.73
8.46 6.33
3.64 3.69
8.24 5. i 6
9.23 7.95

8t.2 61.9

12.5
14.2
8.1
7.3

'tA L
36.1
50.2
62.7
58.2
7t.9
83.0
74, A

2t.0

LEY; ORY MTTER
2t{D 3RO TOTAL OF

CUT CUT 3 CUTS

lsT
CUT

MEAN Dr{X 80.6 53.7

I,IAIIU RE

0
N1

P

NlP
K

N1K
PK

I{1PK
N2PK

0
t{lPKD
N2PKD

1,20 1.75
2.30 1.85
1.95 1.50
3.75 1.54
2.19 2.88
2.58 2.47
3.65 4.18
4.51 4.81
5.58 4,43
3.56 4.25
5.16 5.16
5.02 5.27

23.4 79.2

1 .16 4.11
t.25 5.40
0.90 4.34
0.68 s.98
1.98 7.05
1.39 6.44
3.65 12.09
3.56 12.93
3.59 i3.60
3.37 11.19
3.95 L4.27
3.91 14.20

22.4 21,1

I. 0ATS: PoTAT0ES:
TOTAL

GRAIN S TRAI{ TUBERS

PERMANENT GRASS : oRY i|ATTER

MAIIURE

0 3.00* 2.37*
t{l 4.38* 3.16*
P 2.78* 2.54*

t{1P 2.73* 2.82*
K 2.76 2.88

NlK 4.94 5.16
PK 3.94 4.25

N1PK 7.64 8.12
t{2Pl( 8.02 11.45

D 4.56 5.26
NTPKD 8.41 11.43
N2PKD 7.7r 13.46

HEAN DMX 79.T 40.9

* s. oATs

CUT CUT

0.57 0.90
1.40 2.07
0.5 7 I .17
1.99 2.56
0.7 4 1.01
1.56 2.60
0.82 1,26
2.40 3.O2
3.67 4.52
3.92 ?.42
4.51 3.96
4.10 4.99

28.3 24.3

3RD TOTAL OF

CUT 3 CUTS

0.84 2.3r
z.tl 5.59
0.92 2.61
2.22 6.77
1.03 2.78
2.05 6.22
1.27 3.36
2.90 8.32
3.55 11.73
2.73 9.08
3.66 12.13
4.41 14.09

29.4 21.3
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ADOTTIONAL PLOTS

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

I4ANURES

0
N2PK

N2PKI.IG

N2PK5
N2PKI'IGS
N 1PKI.{GS

N3PKI.IGS

MEAN DMX

I.IANU RE S

0
I{2PK

li2PKr.rc
N2PKS

N2PKHGS

lPK[GS
N3PXl.{GS

I.IEAN DMX

2.70 2.70
8.90 9.03
8.70 8.56
7.85 9.04
a.72 8.67
8.64 8.34
9.35 8.99

44.5 80.6

CUT

1.57
5.36
4.79
4.98
5.07
4.53
4.40

17 .2

!. OATS:
GRAIN STRAX

2.O7 2.73 2.74
1.39 7 -67 1t.21
6.42 8.23 13.20
6.97 8.01 10.31
1.28 7.92 12.38
6.56 8.17 11.21
7.2t 7.40 10.69

62.4 78.4 44.8

}J. IIHEAT:
GRAITI STRAI.I

2.85
9.00
8.02
7 .52
8.4 7

8.28
8.69

79.3

T. BARLEY:
GRAIN STRAI{

POTATOES:
TOTAL

N' BERS

9.1
69.8
69.2
66.5
78.8
74.4
69.4

21 .5

LEY : DRY MTTER
2'ID 3RD TOTAL OF

3 CUTS
1ST
CUT

!.79
4.99
5.04
5.05
4.24
4.32
4.67

22,1

CUT

1.31 4.66
3.52 13.87
3.90 13.73
4. 13 14.16
3.92 13.24
3.81 l?.66
3.51 i2.58

zz. t 20,5
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CULTIVATIOI{/I{EED( ILLER

object: To study the long-term effects of different methods of prirnary
cultivation on a sequence of crops; weedkillers l.ere also tested
until 1981 - Great Harpenden I.

Sponsor: R. liloff i tt.
The 27th year, w. barley.

For prevlous years see 'Details' 1957 and 1973 and 74-86/R/Rt{/8.

oesign: 2 randomised blocks of 12 plots.

Lhole plot dimensions: 12.8 x 12.2.

Treatments: AII combinatlons of:-

Ihole pl ots

1. CLT CIOP Prinary cultivations annual'ly; straw chopped since
1985:

PLoUGH Ploughed: 27 Aug, 1986
RoTA otc Cultlvated by rotary digger: 8 Sept
DEEPTII{E Deep-tine cultivated, 3 times: 27 Aug

2. SUBSoIL[82] Subsoiling in Septenber 1982:

NONE None
CNVi{TIAL Convent ional vertical tine
PAMPLoII 'Paraplow'

XTR BURN plus three extra treatments with straw burnt since
1985 direct drilled until 1984, heavy spring-
t'ine cultivated tw'ice on 27 August, 1986 in
addition to basal cultivating, differing in
subsoi I i ng in Septeflber 1982:

NONE Non e
CI{VNTIAL Convent i ona l vertica'l tine
PARAPLoI{ 'Pa rap low'

tloTEs: (1) Straw was chopped on 6 Aug, 1986 and was burnt on XTR BURN
on 13 Aug and these plots were spring-tine cultivated on
14 Aug. All plots were sprayed with paraquat at 0.60 kg ion
in 200 I on 29 Sept, rotary harrowed on 30 Sept and dritled
on 1 oct.

(2) The conventional vertical tine subsoiler had tines 76 cm
apart and worked at a depth of about 50 cm.

(3) The 'Paraplo|r' had rigid tines set at a 45 degree angle. The
tip of each tine *as in line with the attachment of an
adjacent tine. The tines were 51 cm apart and worked at a
depth of about 38 cm.
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Basal applications: l.lanures: Chalk at 5.0 t. 'Nitram' at 460 kg.
Ileedkil'lers: Isoproturon at 2,5 kg with clopyralid at 0.07 kg and
bromoxynil at 0.34 kg and mecoprop at 2.5 k9 in 200 l.

Seed: lgri, sown at 150 kg.

Cultivations, etc,:- Chalk applied: 24 Sept, 1986. N applied: 20 I'lar,
1987. tleedkil'lers applied: l6 Apr. Combine harvested: 7 Aug.

GRAI N TONNES/HECTARE

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

SUBSOIL[82] NONE CNVNTIAT PARAPLO}I Mean
CLT CHOP

PLoUGH 5.58 5.58 5.78 5.65
R0TA DtG 5.78 5.61 6.19 5.86
DEEPTINE 5.79 5.54 5.86 5,73

I'lean 5.72 5.57 5.95 5.75

XTR BURN NONE CNVNTIAL PARAPLOI,I MEAN

5.89 4.34 4.29 4.84

Grand mean 5.52

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

TAb] E XTR BURN CLT CHOP SUBSOIL[82] CLT CHOP

suEsor L[82 ]
s.e.d. 0.463 0.267 0.267 0.463

***** Stratum standard errors and coefficients of variation ****r

Stratum d.f. s.e. cvX

BLoCK.I,IP 11 0.463 8.4

GRAIN MEAI{ DI{I 85.0

PLOT AREA HARVESTED O.OO28O
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ORGANIC I,,IANURI NG

object: To study, fron crop yields and soil analyses, the effects of a
range of types of organic matter - lloburn, Stackyard B.

Sponsor: A. E. Johnston.

The 23rd year, w. wheat, w. oats, ley.

For previous years see 'Details' 1973 and 74-86/I/RN/12.

Design for w. wheat: 2 blocks of I plots split into 6
ll. oats: 2 blocks of 4 plots
6th and 8th year 'leys: 2 blocks of 4 plots.

llhole plot dimensions: 8.53 x 30.5.

Treatr€nts: From 1966 to 1971 the experiment had a preliminary period
designed to build up organic matter, derived fron different sources.
An arab'le rotation tras started on two blocks in 1972 and the
remaining tro blocks in 1973. After a period of testing the residues
built up, a further period of accumulation was started; on two blocks
(which included ley sown in 1979) in 1981 and on the other tlro
(which included ley solrn in 1980) in 1982. 0n the first pair'leys
were ploughed for lst test crop vr. wheat in 1987. In addition to
leys the second pair included w. oats.

l{. wheat tested aIl combinations of:

lhole plots

1. TREAII,INT Previous treatments:

LC 8

LC8
LC6

LC6
FYIl

Gll Eight-year c'lover/grass ley until 1986, green manure in
the prcl iminary period

PT As above, peat in the preliminary period
LC Six-year clover/grass ley until 1986, clover/grass ley

in the prel iminary period
LN As above, grass 'ley with l{ in the preliminary period

Farmyard manure annually 1981 to 1985 and in the
prel imi nary peri od

STRAI Stralr in both periods
FERT-FYI.I Fert'i lizers only in both periods, rates of P, K and I'tg

equivalent to amounts in FYll
FERT-STR Fertilizer only in both periods rates of P, K and Hg

equiva'lent to amounts in straw (+P)

Sub pl ots

2. N Nitnogen fertilizer in 1987 (kg N) as 'Nitro-Chalk':

0
50

100
150
200
250
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!1. oats tested:

IIANURE Organic manures and fertilizers in 1986 (not-applied-in 
1987), cumulative to 1985, 1983 and 1982 and to

those applied in the preliminary period:

FYM FarmYard nanure at 50 tonnes
STRAI Stra; at 7.5 tonnes Plus P205

t{90 at 50 kg
FERT-FYM P205 at 280 kg' K20 at 560 kg'
FERT-STR P2O5 at 140 kg' K20 at 280 kg,

at 140 k9, K20 at 140 kg,

I'lg0 at 100 kg
Mgo at 50 kg

A'll leys were clover/grass (LC) without . 6th year leys tested:

PREV LEY Previous I eY:

LC(LC) Clover/grass ley in pre'liminary period
LC(LN) Grass ley with 'in prelrmlnary perloo

8th year I eys tested:

PREV l,lAN Previous manure:

Lc(ct1)
LC(PT)

Green manures in pre'liminary period
P eat in preliminarY Period

Standard aPP'l i cations :---ii:-;h";i: ihnures: (0:18:36) at 560 kg. I'ln-at 0'16 kg as mansanese-' lriir,it"-i" iio i appliei with the prochloraz' carbendazim and

orouth reoulator. Heedkil'lers: Glyirhosate at 1'4 kg 'in 200 l '
di'ioitorrion at 5.6 kg in 200 I. clopvralid at 0'0/ k9'
i."ii,ii.it -it 0.r+ rg-witn mecoprop at 2'5. k9.in.240.'l '
irroiC"ia"tt Prochloriz at 0.34 kg nith carbendazim at 0'I3 kg'
;;;;;;;;;;;r;;; o.is-iq witt! chiorothalonil at 0'75.ks in 200.1'
;illi#;;;i; ;; 0:ii ii wiih carbendazim and maneb (as 'septal'
;;'5.it;l-i; ioo i. eiowttr regulator: chlormequat chloride at

i.r-is. 
''i"i;.ii.ide: 

Carbofuran at 7'5 k9' ilo'lluscicide:
ilethiocarb at 0.22 kg.

$.;;i;;-t4;;;.;; H'ii gd rg as 'Niram'' I'Jeedkiller:-clopvralid at" o.oi'til i."i"ivnir ut 6.iq ks with mecoprop tt, ?:! !9, 
in 240 'l 

'
fevs,'Otfr"ina 8th lears: llanures: l'lg0 at 50 kg as kieserite'

(0:18:36 ) at 780 k9.

Seed: I. wheat: Mercia' sown at 190 kg'
l{. oats: Bulwark, sonn at 140 kg'

Cul ti vations, etc.:-"' i.'rrr"il,'lii"i levs onlv: Plough and roll: 25 Julv' 1986'" iriiiil"i,-riitr'is c,n-rings 6n tines-30 cm deep and 70 cm apart'
in-iro oii"itlont at righi angles: 28 Aug' All .wheat^plots:
iiroiiotrt" aDDlied: 16 Sept. -Methiocarb applied: I8 sept'
pi'"lgh"d-pt"'ti uite. oats, 24 sept' PK applied' insecticide

"piii"a, 
iotu.y harrowed with crumbler attached: 24 sept' Seed

i'"i"i-ii siii.' chlortoluron applied: 9 Oct'- clopvralid'
Uiomoxyni t ind mecoprop applied: 14 Apr, 1987' ,N 

treatments
aoolie-d: 16 Apr. l'langanese, prochlora2, carbendazim and

;;i;;ilr;; .ipii"o' ir Apr' Fenpropimorph and chlorothalonil
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Cu'lti vations, etc.:-

applied: 5_,June. Propiconazole, carbendazim and maneb applied:
29 ,lune. Combine harvested: I Sept.

l{. oats: Ploughed: 25 Sept, 1986. Rotary cu'lt.ivated y{ith crumbler
attached, seed sown: 2 oct. Clopyralid, bromoxyni I and mecoprop
applied: 27 Apr, 1987. applied: 5 t{ay. Combine harvested:
20 Aug.

Leys, 6th and 8th years: PK and |,tg apptied: l0 I'hr, 1987. Cut:
18 June and 12 Aug.

}III{TER I{HEAT

GRAIN TOXI{ES/HECTARE

***** TableS Of means *****

100
TREAT}.II{T
LC I Gl,l 5.23 7,74 8.46
tc 8 PT s.32 7.37 7.51
LC 6 LC 5.98 7.O4 8.59
LC 6 LN 6.15 7.73 8.05FY 4.03 5.82 7.22

sTMr{ 2.95 3.89 s.82
FERT-FYI 1.36 3.05 4.48
FERT-STR 2.O7 4.18 4,92

llean 4.14 5.85 6.88

200150s0

8.72 8.40
8.43 8.37
8.49 7.62
7.97 8.60
6.48 7.51
7.16 6.50
5.06 5.25
4.84 5.15

7.t4 7.18

250 l,4ea n

7.78 7.12
8.39 7.51
8.40 7.69
8.2 i 7,18
8.00 6.51
7.75 5,68
5.71 4.16
6.19 4.56

7.56 6.46

** Standard emors of differences of means ***

Tabl e

s. e.d.
Except xhen

TREA IT.III T

TREAII'II{T N TREAIIiINT
N0.832 0.192 0.968

comparing means with the sane level (s) of
0.543

***** Stratum standard errors and coefficients of variation *****

Stratun

BLoC{.XP
8L0CK.tO.5P

d.f. cvx

t2.9
8.4

s.e.

7 0.832
40 0.543

GRAIN I{EATI DI.IX 81.6

SU8 PLOT AREA HARVESTEO O.OO254
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TIINTER OATS

GRAIT{ TONNES/HECTARE

****r TableS Of means *****

l.lAtlURE FYI'4 STRAH FERT-FYi| FERT-STR Mean

5.15 4.94 4.29 5.03 4.85

GRAIN I,IEAN DM% 83.5

STRAX TOI{I{ES/HECTARE

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

IIANURE FYI'I STRA! FERT-FYI'I FERT-STR l'lean
5.59 4.81 4.14 4.80 4.84

sTRAll ttEAt{ Dllx 76.6

PLOT AREA HARVESTED O.00796

6TH YEAR LEY

DRY I.IATTER TONNES/HECTARE

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

isT cuT (18/6/87) zND CUl lr2/8/87\ ToTAL 0F 2 CUTS

8TH YEAR LEY

DRY I.IATTER TONNES/HECTARE

***** Tab'les of means *****

PREV IIAI{
LC ( Gr,r )
LC (PT )

I.IEAN

I,IEAN DMT

PREV LEY
Lc(LC)
LC(rN)

MEAI{

EAN 0t1X

6,05
6. 11

6.08

21,6

2.48
1.93

2.20

16.9

2.39
2.31

2.35

t7 .5

8.5 3
8.04

8.28

19.2

lST CUT (18/6/87) 2ND CUT (r2l8/87) T0TAL 0F 2 CUTS

a?a
4.63

4.51

20,2

6.17
6.94

6.86

18.9
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II{TENSIVE CEREALS

object_: To.study the effects of intensive cereal cropping onyield, incidence of soi'l-borne pathogens and organic matter in
the soil - l{oburn Stackyard I. -

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

The 22nd year, w. wheat.

For previous years see 'Details' 1973 and 74-86/I,URN/13.

Design: 4 randomi sed b'locks of 6 plots split into 6.

Treatments: Until 1977 the experiment tested all phases of the five-
course rotation: ley, potatoes, cereal , cereal , cereal and continous
cerea'l . Frorn 1977 to 1980 all phases rrere cropped with cereal . The
experimnt uas in two halves, one in yJhich the cereal ras w. lrheat,
solrn on part of the site of the classical wheat experiment 1977-f954
and one in rhich the cerea'l was s. barley, sown on part of the siteof the c'lassical barl ey experiment lBTi-i954. From lggl the
experimnt was used to establish grass/clover leys of different
durations for tests on vr. wheat in 1997. plots not in ley were sown
to w. wheat on both halves of the experimnt. All leys were ploughed
for 1987 and the site sown to w. wheat with all comb.i;ations irf the
fol I owi ng treatmnts:

tlhol e plots

1. LEY AGE

l YEAR
2 YEARS
3 YEARS
4 YEARS
5 YEARS
6 YEARS

Sub plots

Length of 'ley:

2. l{ }l'itrogen fertilizer in 1997 (kg ) as ,t{itro-Chalk,:

0
50

100
150
200
250
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Standard applications: Manures: (0:18:36) at 560 kg. Mn at 0.16 kg as
,,ranganeii sulphate in 240 I applied with the prochloraz, carbendazim
and groy.,th regulator. l'leedkitlers: Glyphosate at 1.4 kg in 200 l'
Ch'loitoluron it s.o tg in 200 I. clopyral'id at 0.07 kg, bronoxyni I
at 0,34 kg with mecoprop at 2.5 kg in 240 l. Fungicides: Prochloraz
at 0.34 kg with carbendazim at 0.13 k9. Fenpropimorph at 0.75 kg
with chlorothalonil at 0.75 kg in 200 1. Propiconazole at 0.12 kg
yrith carbendazim and maneb (as 'Septa'l ' at 2.5 kg) in 200 l. Grot'Jth
regulator: Ch'lormequat at 1.1 k9. lnsecticide: Carbofuran at 7.5 k9.
l.lolluscicide: l'lethiocarb at 0.22 kg.

Seed: Hercia, sown at 190 kg.

Cultivations, etc,:- Ploughed and rot'led; 17 July' 1986. Subsoiled with
25 cm wings on tines 30 cm deep and 70 cm apart, in two directions at
riqht anqies: 28 Aug. Glyphosite applied: 16 Sept. ethiocarb
apiliea:-lg Sept. PK app'lied, carbofuran applied, rotary harrovred
with crumb'ler ;ttached, leed sown: 25 sept. ch'lorto'luron app'lied:
9 Oct. I'ln, prochloraz, carbendazim' ch'lormequat applied: 14 Apr'
1987. Clopyialid, bronoxyni I and mecoprop applied subsequently:
14 Apr. N'ipplied: 23 Apr. Fenpropimorph and chlorothalon'il
applied: 5 Juire. Propiconazo'le, carbendazim and maneb app'lied:
29 June. Combine harvested: 1 SePt.

GRAIN TONNES/HECTARE

***** Tabl eS Of means

NO
LEY AGE

1 YEAR 4.86
2 YEARS 5.82
3 YEARS 7.72
4 YEARS 8.37
5 YEARS 8.37
6 YEARS 8.24

50 100

6.33 7.94
8.22 8.73
8.60 8.85
8.94 8.85
8.94 8.85
8.63 8.62

8.28 8.64

di fferences of

s.e.

0.383
0.54 7

150 200

1.96 1.99
8.87 9.01
9.36 9.18
9.28 9.43
9.28 9.06
8.77 8.16

8.92 8,81

means ***

cvX

4.5
6.5

25O l.lea n

8.51 7.27
9.08 8.29
9.36 8.84
8.96 8.9i
9.22 8.95
8.99 8.57

9.02 8.48l,!ea n 7.23

** Standard errors of

Table LEY AGE t{ LEY AGE

N

s.e.d. 0.211 0.158 0.445
Except when comparing means 'rith the same leve'l (s) of
LEy'AGE 0.387

***** Stratum standard errors and coefficients of variation *****

Stratum

BLOCK.}'P
BLOCK.TIP .SP

d.f,

15
90

GRAIN UEAN DI4X 82.6

SU8 PIOT AREA HARVESTED O.OO165
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RATES OF P AND K TO THE SUBSOTL

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

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

The seventh year, potatoes, s. barley, s. beans, w. wheat.

For previous years see 81-86/R/Rll/17.

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

lihol e plotdirEnsions: 3.0 x 14.0.

TreatnEnts to each series:

TREAIIINT Extra P and K and primary cultivation tool in autumn
1980 only, except on A plots, treatments repeated
annually, and F plots treatments repeated four yearly:

P205(ke) K20 ( ks) Tool

po-ro r--s
--sF
P2-SA
P3-SF
P4 - S

P5 - 5
P5-5F
P6 - S

-K2SA
-K3SF
- K4 S

- K5 S
.K5SF
- K6 S

P1 Kl SA
Pl K3 SA
P2 K2 5A
P3 K1 SA
P3 K3 SA
P3 K4 SF
P4 K3 SF
P4K4S
P4K5S
P4 K5 SF
P4K6S
P5 K4 S

P5 K4 SF
P5 K5 S

P5 X6 S

P6 K4 S

P6 K5 S

P6 K6 S

0
1000

0
0
0

63
r25
250
500
500

1000
0
0
0
0
0
0

31
63

L25
t25
125
250
250
250
2s0
250
500
500
500
500

1000
1000
1000

0 P'lough
500 to topsoi l

0
0
0
0 to subsoi I

0'

31 '63"
12s '
250 "
250 "
350 ',
16 ',63"
31 "
16',
63',

tzs '63"
125 ',
250 ',
250 '
350 '
125 ',
125 "
250 ',
350 .
12s "
250 '.
350 ',

to

lJye doubl e-di gger

duplicated),)
tri pl icated)
dup'licated)
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NOIES: (f) Subsoiling ras done with the IJye double-digger which turns a

furrow with a conventional plough share, to a depth of 23 cm'

and at the same time rotary cultivates the bottom of the
adjacent furrow to a further depth of 15 cm. llhen applying P

and K this ras distributed ahead of the rotary cultivator.
(2) The topsoi'l PK dressing was equally divided before and

after pl oughi ng.
(3) All plots were conventionally ploughed each autumn unless the

Iye doub'le-digging treatment was due.
(4) The rate of 350 kg K20 applied was in error for 500 kg K20.

Standard appl ications :

Potatoei: Manures: (10:10r15+4.5 l'lg ) at 1960 kg. l{eedkiller:
Linuron at 1.6 kg in 500 'l . Fungicides: l4ancozeb at 1.4 kg in
200 'l on four ociasions, applied liith the pirimicarb on the second
occasion. Fentin hydroxide at 0.28 kg in 200 I on two occasions'
Insecticide: Pirimicarb at 0.14 kg: Des'iccant: Diquat at 0.80 kg
ion in 300 I.

s. Uiifev,-Uinries: (20:10:10) at 630 k9' t{eedkillers: Clopyralid at-- 
O.OZ 

-tg, 
bromoxyni l at O'34 kg and mecoprop at 2'5 kg in 200 l.

Funoicide: TridCmoroh at 0.52 kq in 200 'l .
S- beais: Heedkillers: Trietazine at 1.2 kg and simazine at 0.17 kg in

500 l. Insecticide: Phorate at 4.5 kg.
l{. wheat: Manures: (0:18:36) at 350 k9. 'Nitram' at 590 kg.

lJeedkil'lers: Clopyralid at 0.07 kg and bromoxyni'l at 0.34 kg xith
mecoprop at 2.5 kg 200 l. Fungicide: Tridemorph at 0.52 kg in
200 l.

Seed: Potatoes: Pent'land Crown.
S. barley: Klaxon, dressed triadimenol and fuberidazole' sown at

160 k9.
s, beans: l'linden, sown at 260 k9.
tl. vJheat: Avalon, sown at 200 kg.

Culti vations, etc.:-
AII cropsi Treatments applied by double-digger: 29 oct' 1986 and

30 oct. P'loughed: 31 oct.
Potatoes: Heavy spring-tine cultivated: 20 Feb' 1987. NPK+l'lg

aDDl ied: 14 ADr. Heavv spring-tine cultivated: l5 Apr. Rotary
triirowed, potitoes planted: l6 Apr. Rotary ridged: 27 Apr.
Linuron ipplied: I i'lay. Mancozeb applied: 24 June, 8 Julv,
28 July, fb Aug. lnsicticide applied: 8 July.- Fentin hydroxide
apptie-ai Ze Aui, 9 Sept' Desiccant applied: 21 Sept. Haulm

,nl.tranical'ty destroyed: 3 oct. Lifted: 19 oct.
S. barley: Hea-vy spring-tine cultivated: 20 Feb' 1987. PK applied,

sprin-g-tine au'llivated: 16 l4ar. Rotary harrow€d, seed sown:
17 Ma;. Ieedki'llers applied: 6 i|ay. Fungicide applied: 24 June'
Combine harvested: 20 Aug.

s. beans: Heavy spring-tine-cultivated:20 Feb' 1987. Phorate applied'
spring-tine cuitivitea: 16 Mar. Rotary harrowed, seed sown:

lb a;. {eedkillers applied; 30 Mar. combine harvested: 18 Sept'
ll. wheat: PK app'lied, rotiiy harrowed, seed sown: 7 Nov,-1986' N

aoolied: 17 i\pr, 1987. l'leedk'illers applied: 8 tlav. Fungicide
apirtiea: Zl June. Combine harvested: 3I Aug.

7l
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SER IES III POTATOES

TOTAL TUBERS TONNES/HECTARE

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

TREAlI.II{T
64.6

P6 K6 T 60.0
--s 6t.7

- - sA 6?.2
- - sF 63.6

P2 - SA 62.4
P3 - SF 71.5
P4 - S 50.7
P5 - S 65.4

P5 - SF 66.9
P6 - S 68,1

- K2 SA 62.6
- K3 SF 65.0
- K4 S 68.1
- K5 S 70.1

- K5 SF 66.6
- K6 S 70.8

Pl Kl SA 61.8
Pl K3 SA 67.6
P2 K2 SA 69.5
P3 Kl 5A 67.9
P3 K3 SA 65.7
P3 K4 SF 71.8
P4 K3 SF 63 -0

P4 K4 S 62.3
P4 K5 S 65.0

P4 K5 SF 68.8
P4 K5 S 68.1
P5 K4 S 68.7

P5 K4 SF 67.8
P5 K5 S 70-5
P5 K6 5 64.6
P6 K4 S 67.0
P6 K5 5 67 .7
P6 K6 S 69.2

|lean 65.4

** Standard errors of differences of means **
Tab'le
s . e.d.

TREAl}INT
7.14 min.rep
5.83 max-mi n

s.e. cvx

**** Stratum standard errors and coefficients of variation *****

Stratum d.f .

liP s.05 7.7
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SERIES III POTATOES

PERCET{TAGE XARE 3.81 Cr,r (1.5 INCH) RIDDLE

***r* TableS Of neans ***r*

TREATHNT

P6K6T
- -5

--sA
--sF

P2-SA
P3-SF

P4 - S

P5 - S

P5-SF
P6 - S

-K25A
.K3SF
-K4S
-K5S

-K5SF
- K6 S

PI Kl SA
PI K3 5A
P2 K2 SA
P3 Kl SA
P3 K3 SA
P3 K4 SF
P4 K3 SF

P4K45
P4K5S

P4 K5 5F
P4K6S
P5K4S

P5 K4 SF

P5K5S
P5K6S
P6K4S
P6K5S
P6K6S

lilean

97.6
98. s
98.2
98.5
97 .6
91 .8
98.8
97 .7
98.5
98.0
98.3
98.5
98.1
97 .7
97 .7
98.3
98.1
96.7
98.4
94.2
99.1
97.3
98.8
98.2
97 .9
98.3
91 .9
98.5
97 .5
98.1
99.3
96.9
98.4
98.1
99.3

98.1

PLOT AREA HARVESTED O.OO21O

*StDs app'ly only to - - -, P6K6 T, - - s and - - sA

TREAII.INT

max-min - - S v any of remainder
min.rep any of remai nder
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SER IES IV }IINTER BARLEY

GRAIII TONNES/HECTARE

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

TREAl}1NT

P6 K6 T--s
--sA
--sF

P2-SA
P3-SF
P4 - 5
P5 - S

P5-SF
P6 - S

-K25A
-K3SF
-K4S
- K5 S

-K5SF
-K6S

P1 Kl SA
Pl K3 SA
P2 K2 SA
P3 K1 SA
P3 K3 SA
P3 K4 SF
P4 K3 SF
P4K4S
P4K5S

P4 K5 SF
P4 K6 S

P5K4S
P5 K4 SF

P5 K5 S

P5K6S
P6 K4 S

P6K5S
P6K65

Mea n

7 .02
6.92
6.95
7 .22
6.73
1 .42
7 .12
6.99
6.98
1 .23
6.50
7 .28
7.10
7 .21
7 .37
7.05
6.92
7. 10
6.82
6.90
6.82
7.40
7.18
i. 10
7.01
7.30
7.33
7 .r2
7.09
6.86
7.08
7.05
6.58
6.36
7.00

7.03

r* Standard errors of differences of means ***

**** Stratum standard errors and coefficients of variation *****

Tabl e
s.e.d.

Stratum

l{P

TREAIUT{T
0.206 mi n. rep
0,168 max-mi n

d.f. s.e. cy

5 0.146 ?,t

GRAIII I.IEAN OI,IX 86.0 PLOT AREA HARVESTED 0.00286
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SER IES I SPRING BEATIS

GRAIN TONNES/HECTARE

***** Tab'les of means

TREANINT

P6 K6 T
- -s

--sA
--5F

P2-SA
P3 - SF
P4 - S

P5 - S

P5-SF
P6 - S

.K2SA
-K3SF
- K4 S

- K5 S

-K5SF
- K6 S

P1 Kl SA
Pl K3 SA
P2 K2 SA
P3 Kl SA
P3 K3 SA
P3 K4 SF

P4 K3 SF
P4 K4 S

P4 K5 5
P4 K5 SF
P4K6S
P5 K4 S

P5 K4 SF

P5(5S
P5K6S
P6 K4 S

P6 K5 S

P6K6S

l.lean

4.50
4.31
4.51
4.83
4. 14
4.34
4.43
4.07
4.14
4.97
4 .68
4.14
4.77
4.80
4.41
4.81
4.72
4.6 3
4.5 3
4.88
4.70
4.01
4.7 5
4.32
3.82
4.50
4.27
4.63
5.04
4.93
4.43
4.80
4.5 5
4.44
4.44

4.54

*ft Standard errors of differences of means ***

***** Stratum standard errors and coefficients of variation *a***

Tabl e
s.e.d.

St ratum

UP

TREAT}{NT
0.430 min.rep
0.351 max-mi n

d.f. s.e. cv

5 0.304 6.7

GRAIN }|EAN Dt4% 81.9 PLOT AREA HARVESTED 0.00386
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SERIES II I{II{TER I'HEAT

GRAIN TONNES/HECTARE

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

TREA II.INT
6.69
1 .4t
6.62
6.90

7. 10
7.79
7. 15

6.99
6.8 5
6.81
5.5 3
7 .35
6.74
7.08
5.17
7.58
7 .24
7 .49
7.56

8.14
7 .24
7 .29
6.65
7.01
7.88
6.33

6.29
6.82
6.90
6.63
7.i0

I'iean 6.96

r* Standard emors of differences of means ***

Tabl e
s.e.d.

Stratum d.f ,

P6 K6 T--s
--sA
--sF

P2-SA
P3-SF
P4 - 5
P5 - S

P5.SF
P6 - S

-K2SA
-K3SF
-K4S
- K5 S

.K5SF
-K6S

Pl Kl SA
Pl K3 5A
P2 K2 SA
P3 Kl SA
P3 K3 SA
P3 K4 SF
P4 K3 SF
P4K4S
P4 K5 S

P4 K5 SF

P4K6S
P5K4S

P5 K4 SF
P5K5S
P5K6S
P6K4S
P6K5S
P6K6S

TREA]].II{T
0.624 min.rep
0.510 max-mi n

****. Stratum standard errors and coefficients of valiat'ion *****

ItP

GRAIT{ EAN otit1 83.0

s. e. cvI

0.441 6.3

PLOT AREA HARVESTED O.OO274
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