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85/UICS/245

liIII{IIIJiI CULTIVATION ANO DEEP PK

object: To study the effects of thorough subsoil disturbance and the
incorporation of P and K into the subso.il on w, oilseed rape,
w...wheat and r. barley either sown conventionally or direct dri'lled- loburn llarren Field I and II.

Sponsors: A.E. Johnston, J.llcEren, R.D. prex, R.J. Gutteridge,
P.H. Ni chol I s, C.J. Rawllnson.

The fifth year, Ir. oi'lseed rape, w. wheat and n. barley.

For previous years see @-841$/CS/24i.

Column plot dim€nsions: 4.21 x 5?.6.

oesign: 3 series each of 20 x 4 cniss cross.

Treatments: All combinations of:-

Series:

l. SER CRoP Series, crops and previous cropping:

9i!l ll0l Series I, w. oilseed rape in rotation rith two cereals
!EE? I!9 Series II, w. rheat, eighth cereal after a break crop
sER3 r88 Series III, w. barley, -ighth cereal arter a Uieai iiop

CoIumn plots: All combinatlons (duplicated) ofr

2. PK SUB Extra PK and subsoil treatmnts:

3.

4.

--: None, moul dboard ploughed
--S l{one, subsoi I edPKS PK to subsoi I

YEAR Years of applying pK SUB:

1980 In autumn 19791983 In autumn 1979 and ln autumn 1992

DRILL Dri'lls and associated cultivations:

CNVNTtAt I'loul dboard ploughed. conventional lv drilledDIRECT Direct drilled (duplicated) (conve-ntional lv drilled in
years rhen factor 2 involves autumn p'lo'ughing)

Row pl ots:

5. 11 PATH tlitrogen fertilizer in spring, and pathoqen control:Rape Cereal s Rape Cereais -

111 !l!119 .]! !1119 1?! rg H 7s ks N enhanced pathosen conhol
200 ENHD 150 EI{HD 200 to N 150 ka N enhanced patholen controllil !U1! ??! !!!19 ils r! ri izs ii ri 

"nr,",i"i J"iiiog"n .ont.or
200 STtlo 150 STI{D 200 kg 150 k9 t{ standard pathoaen contro.t
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plus two extra column plot treat,nents, in all combinations with rol,{
pl ots above:-

EXTRA

rPK 80 D

IPt( 80 C

N0TES: (1)

(21

PK applied to topsoil and rpul dboard ploughed in autunn
1979, di rect drilled since

PK as above, mul dboard ploughed, conventionally drilled
each year

Rates of extra P and K were 500 k9 P205, as superphosphate,
250 kg (20 as muriate of potash.
Subsoiling was done with the t{ye doub'le-d'igger which turns a
furrow nith a conventiona'l p'lough 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. Hhen applyinq
P and K this was d'istributed ahead of the rotary cultivator.
The topsoil PK dressing was equal'ly divided before and after
pl oughi ng.
N for treatments and basals to cereals and for basals to
w. o'ilseed rape was applied as 'tlitro-Chalk' (26X N). N for
treatments to w. oi'lseed rape rras applied as 'Nii-ro-Chalk'
(27.sI r{ ).
Standard pathogen control was convent'iona'l seed dressings.
Enhanced pathogen control had in addiiion, (Serjes I,
l,l. oilseed rape) prochloraz at 0.27 kg with carbendazim at
0.10 kg in 250 I on 10 Apr, 1985. (Series II, w. wheat)
cypermethrin at 0.025 kg applied with the basal isoproturon
on 2 l{ov, 1984. Prochloraz at 0.40 kg in 250 I on 29 l.la-v,
1985. Propiconazole on two occasions, on the i'irst occasion
at 0.25 kg on 17 June, on the second occasion at 0.12 kg with
carbendazim and maneb (as 'Septal' at 2.5 kg) in 250 I on
3 July. (Series IlI, w. barley) cypermethrin at 0.025 kg with
the basal isoproturon on 2 Nov, 1984. Prochloraz at 0.40 k9
with propiconazole at 0.25 kg in 250 I on 29 [ay, 1985.

(3)

(4)

(5)

Staodand appl ications :
Series I: H. oilseed rape: llanures: (0:20:20) at 290 kg. tl at 6C kq

as r itro-Chalk'. Ieedkiller: Propyzamide at 0.82 kg in 3OO l.
Desiccant: Diquat at 0.60 kg ion in 250 l.

Series II: ll. wheat, Series III: U. barley: anures; (5:1:l:30) at
340 kg combine drilled, N at 25 k9 as 'Nitro-Cha'lk'. Heedkillers:
Paraquat at 0.30 kg ion in 250 'l , isoproturon at 2.0 kg in 250 l,
mecoprop at 2.0 kg with brorpxynil at 0.25 kg and ioxynil at
0.25 k9 in 250 'l . Growth regulatorr llepiquat chloride with
z-chlo.oethy'lphosphonic acid (as 'Terpal' at 1.5 t)with a
wetting ag€nt ('Citowett' at 0.C4 l) in 250 I to *. bar'ley only.

Seed: l{. oilseed rdpe: Jet lleuf, sown at 9 k9.
I'1. rheat: Avalon, sown at 200 k9.
IJ. bar'ley: I9r'i, sown at 170 kg.

Cu lti vations, etc.:-
All series: Strai burnt: 20 Aug, 1984. Discedi 2l Aug. Ploughed

CIiVilTIAL plots: 30 Aug.
Series I: H. oilseed rape: PX and ll applied: 3 Sept, 1984. Disc

CNV TIAL p'lots, ha ow, seed sorn: 7 Sept, l,leedkiller applied:
27 Jan, 1985. l{ treatments applied: 1l lilar. Desiccant dpp'lied:
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31 July. Combine harvested: 15 Aug.
serils iI-: l{. wheat, series Ill: t. birley: t{ app'lied: 13 Sept' 1984'

Disced C V TIAL plots: 19 Sept. Paraquat applied: 24 Sept.
Heavy spring-tine cultivated: 26 Sept. Disced, harrowed, seed

sorni 27 sept. Isoproturon applied: 2 l{ov. Treat'ent N app'lied:
lO Apr, 1985. Ieedkil'lers applied: t9 Apr. Growth regulator
appliei to rr. bar'ley only: 16 ihy. Combine harvested' ir. bar'ley:
13 Aug, ri. wheat: 6 SePt.

I{INTER OILSEED RAPE SERIES I

GRAII{ (AT 9OT DRY MATTER) TOI{I{E S/HEC TARE

**r** TABLES 0F I,iEAllS ****r

PK SU8
N PAI}I

125 ENHD 2.L8
200 ENHD 2.39
275 EriHD 2.48
200 sT D 2.L2

2.?9

19 80

2.4t
2.95
3.02
2.34

2.68

--s

2.80
3.32
3.34
2.14

3.05

1983

?.79
2.97
3.01
2.19

?.89

1983

D IRECT

2.98
3.44
3.58
3.03

3.26

3.01

r'tEAt{

2.60
2.96
3.01
2,56

2.78

2.?8

r,tEAr{

2.60
2.96
3.01
2.56

2.78

r.,tEAr{

2.78

PKS MEAI{

2.8t 2.60
3.17 2.96
3.22 3.01
2.82 2.56

Y EAR

Ii PATH
125 Er{HD

2OO ENHD

275 t 8D
200 s'r D

I.IEAN

YEAR

PK SUB

--s
PXS

-:;
PKS

I'IEAN

, 7,9

3.04
3.24

2.89

19 80

3.06

MEAN

2.29
3.05
3.01

l,lEAt{

DRILL
PATH

125 ENHD
200 Ei{HD

275 E HD

200 sn{D

MEATI

2.68

CttVt{TIAL

1 .84
1.99
1.88
1.63

r.84

DR ILL CIIVNTIAL DIRECT
PK SUB

c.69 3.09
2..45 3.35
2.36 3.33

2.29
3.05
3.01

?.783.261 .84
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S5IIIICS/245 TII{TER OITSEED RAPE SERIES I

GRAIN (AT 9OX ORY MATIER) TOI{NES/HECTARE

*r*** TASLES 0F T4EANS *r***

DRILL CNVI{TIAL OIRECT I€AN
YEAR

1980 i.68 3.18 2.68
1983 1.99 3.34 2.89

t'tEAN 1.84 3.26 2.78

PK SUB

YEAR 1980
N PATH

125 E HD 2.17
200 ENHD 2.40
275 ENHD 2.41
200 sTt{D 1.84

--s
1983 1980

2.20 2.6r
2.37 3.46
2.55 3.48
2.41 2.69

0.87 2.84
0.84 3.15
o.77 3.34
0.29 3.04

1.63 2.80
2.01 3.43
1.90 3.58
1.20 2.91

2.99 2.45
3.19 3.00
3,20 3.16
2.78 2.41

19 g3

2.05 3.16
1.98 3.46
1.87 3.58
2.06 3.15

3.13
3.34
3.28
3.17

2.43 3.01
2-4s 3.53
2.44 3.61
2.13 3.17

PKS
1980

PK SUB --S PKS

ORILL CNVNTIAL DIRECT CIIVNTIAL OIRECT CIIVNIIAL DIRECT
N PATH

125 ENHD

200 E t{HD

275 EriHo
200 5I1{D

N PATH

i25 ENHD

2OO ENHD

275 ENHD

2OO STND

r* 
:y:

YEAR 1980
DR ILL CNVNTIAT

2.2t 3.09
2.69 3,64
2.45 3.79
2.47 2.47

1983
DIRECT CIIV''ITIAL O IR ECT

--s
PKS

YEAR 1980 1983
DRILL CNVNTIAL DIRECT CNVNTIAL DIRECT

0.24 3.45
2.54 3-29
3.19 3.27

1 .14 2.7 4
2.37 3.41
1.53 3.39

YEAR 1980 1983
DRILL CI{VNTIAL OIRECT C{VNTIAt t)IRECT

Ii PATH
125 E HD

200 EttHD

275 EI{HD

200 sr D

PK SUB

--a

::;
P(S

--s

:_a
PKS

1.50
r.83
r.54
1.37
2.68
t.97

2.50
| -82
0.32
2.47
0 ,80

2.50 0.24 3.18
3.00 2.59 3.19
2.91 3.32 3.10
2.92 0.3r 3.40
3.85 2.70 3.43
3.52 2.93 3.55
2.93 0.16 3.75
3.98 2.40 3.60
3.83 3.05 3.39
2.61 0.26 3.48
?.81 2.46 2.94
3.31 3.46 3.03
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85IyICSI245 III{TER OILSEED RAPE SERIES I

GRAII (AT 90' oRy i{ATTER) ToI{I{ES/HECTARE

r**** TABLES 0F I{EAI{S *****

N PATH 125 ET{HO 2OO ENHD 275 ENHD 2OO STND I,fAN
EXTRA

IPK 80 0 3.06 3.16 3.58 3.23 3.26
'tPK 80 C 1.87 2.05 1.s3 1.48 t.73

r'rEAN 2.47 2.61 2.55 2-36 2.50

rfir* sTAfloARo ERRoRS 0F 0IFFEREI{CES 0F l4EAl{S *****

EXTRA P( SJB YEAR DRILLTABLE

SED

TABLE

0.147

PK SUB
YEAR

0.156

PATHT
DRILL

0.442 0.181

II PATH* I{ PATTI*
PK SU8 YEAR

SED

TABLE

0.206

PK SUB

ORILL

0.168

Y EAR

DR ILL

0.255

N PATH*
EXTRA

0.179 AX-ltI N

tI PATH *
P( S,8

YEAR

SED

TABLE

0.313
0.?7r
0.221

Ii PATH*
PK SU8

DRILL

0.256
o.222
0.181

I,i PAIH*
YEAR

DRILL

0.505

PK SU8
Y EAR

ORILL

I.II Ii REP

0-292 iiAX-!,tI N

IIAX REP

I{ PATH*
PK SU8

YEAR

OR ILL

5ED 0.357 0.291 0.505 r,llN REP

0.437 AX-r''rI N

0.3s7 I'|AX REP
0.309
0.2 53

0,442
0,383
0.313} IIITHIiI THE SA'.IE LEVEL OF I{ PAIH OI{LY

DRILL
illt{-REP Ct{Vt{TIAL
I.,IAX-REP DIRECT
IiAX-I{II.l DIRECT V CI{VI{TIAL

r*'** STRAN'il STATIDARO ERRORS At{D COEFFICIEI{TS OF VARIATIOII ***TT

0.252
o.206

DF SE

6 0.313

STRATUIi,I

r{P I
l,lP 1.l{P2

cvl

1t .4
7'18 0. 199

GRAI t,l MEAN DI.IX 86.1

SUB PLOT AREA HARVESTED O.OO341

L3?
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85III/CS/245 }III{TER XHEAT SERIES II
GRAIN TONNES/HECTARE

***** TABLES 0F Ir{EANS *****

PK sUB
N PATH

75 ENHD

150 ENHD

225 E HD

I50 STND

MEAN

DRILL
N PATH

75 ENHD

150 tflHD
225 ENHD

150 STND

YEAR

N PATH
75 ENHO

150 ENHD
225 ENHD

150 STND

I,IEAN

Y EAR
PK SUB

--s
PKS

MEAN

1980 1983 I'|EAN

8.06 7.63 7.85
8.06 7.38 7.728.10 7.57 7.84

6.67
8.25
I -97
7 .49

7.85

1980

8.44
ot7
7 .67

8.07

--s

6.59

8-97
7.35

7.72

1983

6.54
7.76
8.69
1 ,Ll

7.53

D I RECT

7 ,02
8.50
9.4 3
7 .82

8.19

O IRECT

8.27
8.09
8.22

8.19

O IRECT

8.4 5
7 .93

8.19

PKS

8,08
9.01

7 .84

MEAN

6.73
8.10
8.98
7 .39

7.80

7 .80

[EAr{

6,73
8.10
8.98
7 .39

7.80

t'IEAN

6.73
8.i0
8.98
7 .39

7.80

8.07

CNVNTIAL

6.i4
7 .29
8.09
6.5 3

MEAN 7.01

DRILT CIIVNTIAT
PK SU8

5.99
--s 6.91
PKS 7.01

r,tEAt{ 7.01

DRILL CI{VI{TIAL
YEAR

1980 7.31
1983 6.71

t'lEAl{

7.85
7 .72

7.80

I.IEAN

8.07
7.53

7.807 .O1
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85/YICS/245 lllI{TER $|EAT SERIES II
GRAI tI TO{IIE S/HECTARE

***r* TABLES 0F l'lEAl{S ****

PK Sl'B --S
YEAR 1980 1983 1980 1983

I{ PATH
75 El{Ho 6.85 6.48 6.72 6.46

150 Ei{HD 8.58 7.92 8.34 7.60
225 EI{HD 9.07 8.87 9.39 8.54
lso smD 7.75 7.23 7.77 6.92

PKS
1980 1983

N PATH
75 EI{HD

150 ENHD

225 ENHD

150 STI{D

tI PAIH
75 Et{Ho

150 ENHD

225 EI{HD
150 STND

t{ PATH PK sUB
75 EI{HD

--s
PKS

150 EI{HD

--s
PKS

225 ENHD

--s
PKS

150 SrltD
--s
PKS

PK $'B --S
DRlLL CTIVI{TIAL DIRECT CNVI{TIAL

6.04 6.98 5,92
7,34 8.71 7 -t78.08 9.42 8.39
6.52 7.98 6.40

YEAR 1980 1983
DRILL CI{VI{TIA[ DIRECT CNVIITIAL

i.15 6.69
8.40 7.76
9.36 8.66
7.48 7 .17

PKS

DIRECT CNVNTIAL DIRECT

6.93 6.45 7 .16
8.36 7.37 8.44
9.25 7.79 9.62
7,82 6.67 7.66

DIRECT

6.8 7
8.08
9.22

D IRECT

8.08
7.72
8.00

1983

5.82 6.81
5.96 6.7r
5.90 7.09
7.24 8.27
6.87 7.96
7.24 8.02
7.6s 9.49
8.01 8.81
7.28 9.35
6.20 7.75
5.93 7.4t
6.43 7.5s

I'tEAt{

8.44
7.39

7 ,92

YEAR 1980 1983
DRILL CNVI{TIAL DIRECT CNVNTIAL

PK SU8
7.26 8.47 6.72

--s 7.25 8.46 6.69
PKS 7.43 8.44 6.71

YEAR 1980
DRILL C VNTIAL OIRECT CI{VNTIAL DIRECT

6.38 7.18 5.89
7.47 8.93 7.11
8.53 9.65 7.65
6.87 8.07 6.19

6.26 7.15
5.89 7.L4
7.00 1.23
1.44 9.15
7.48 8.77
7.50 8.86
8.50 9.35
8.17 9.69
8.30 9,90
6.83 8.21
6.88 8.22
6.91 7 -7 7

N PAIH 75 EI{HD 150 ENHD 225 EI{HD i5O STI{D
EXTRA

lPK 80 D 7.39 9.L2 9.32 7.95
IPK 80 C 6.59 7.71 8.37 6.81

IiEAfl 6.99 8.45 8.85 7.38
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85/I/CS/245 t,{INTER I{HEAT SERIES II

GRAIN TOI{ IiE S /H EC TAR E

***** STANOARO ERRORS OF DIFFERENCES OF HEANS *****

EXTRA PK SUB YEAR ORILL

SED

TASLE

0. i46

PK Si]B
YEAR

0.155

I{ PAIH*
DRILL

0.438 0.179

N PATH* N PATH*
PK SUB YEAR

sE0

TABLE

0.253

PK SUB

DRILL

0.206

YEAR
DRILL

0.253 0.219

N PATH* N PATH*
EXTRA P( SUB

YEAR

sE0

TABLE

0.309
0.268
0,219

tI PATH*
PK SU8

DRILL

0.253
0.219
0.179

N PATH*
YEAR

ORILL

0.619

PK SJB
YEAR

DRILL

14IN REP

0.357 XAX-MI N

I.,IAX RE P

I{ PATH*
PK SUB

YEAR

DR iLL

0.438 0.358
0.379 0.310
0.309 0.253

0.438 0.619 IN REP

0.379 C.536 i,tAx-[{tN
0.309 0.438 r,rAX R:P

cvl

an
4.6

***** STRATUI4 STANDARD ERRORS AND COEFFICIENTS OF VARIATIOi{ **T**

STRAN'X

IiP I
l,JP i.l,lP2

OF SE

6 0.309
18 0.357

GRAIN I{EAN DMX 80.1

SUB PLOT AREA HARVESTED O.OO341

13a

TABLE

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-1-19 pp 10

85It/ICSI245 XIIiTER BARLEY SERIES III
GRAII{ TOI{ IIE S /H EC TAR E

***r* TAELES 0F EA S *****

PK SUB
t{ PAIH

75 E[{HD 6-96
150 ENHD 8.07
225 Ei{HD 8.51
150 ST[{D 7.76

IEAN 7.83

YEAR 1980
I{ PATH

75 EI{HD 7.00
150 EI{HD 8.55
225 ENHD 8.73
150 STND 8.00

I.IEAN 8.07

YEAR 1980
PK SUB

8.05
--s 8.18
PKS 7.99

MEAN 8.07

DRILL CNVI{TIAL
I{ PATH

75 EI{HD 6.82
150 EI{HD 7.96
225 E Ho 8.17
150 STI{0 7.20

I'IEAN 7.53

ORILL CNVIiTIAL
PK SUB

7 .42
--s 7.80
PKS 7.39

r,tEAit 7.5 3

DRILL CI{VIITIAL
YEAR

1980 7.63
1983 7.44

MEAN 7.53

--s

6.98
8.44
8.78
8.0r

8.05

1983

6.92
7.89
8.3 7

7 .59

7 .69

1983

1 .60
7 .93
1 .54

7 .69

D IRECT

7.0 3
8.35
8.7 4
8.10

8.05

DIRECT

8.0 3

8.18

8.05

D IRECT

8.29
7 .82

8.05

PKS

6.94
8.14
8.36
7 .62

1 .77

IIIEAN

6.96
8.22
8.5 5

7.80

7.88

r"lEA

7 .83
8.05
7 .71

ilEAri

6.96
8.22

7 ,80

7.88

r"tEAt{

7.83
8.05
7 .77

7.88

I{EAN

8.0 7

7.69

r'tEAi{

6.96
8.22
8.55
7 .80

7.88
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85ltlcslz4s llli{TER EARLEY SERIES III

GRAIN TOiI I{E S /H EC TAR E

**r** TABLES 0F |{EANS .****

PK SUS --S PKS

YEAR 1940 1983 i980 1933 1980 1983
I{ PATH

75 rriHD 7 -02 6.90 6.91 7.06 7.06 6.81
150 ENHD 8.50 7.64 8.72 8.17 8.44 7.85
225 Er.lHo 8.57 8.45 8.98 8.58 8.65 8.07
150 STNo 8.11 7.42 8.10 7.91 7.31 7.43

PK SU8 --s PKS

DRILL CNVNTIAL OIRECT CI{VNTIAt DIRECT CNVI'{TIAL DTRECT

I{ PATH
75 E|{HD 6.98 6.95 6.82 7'06 6.65 7.08

150 E HD 7.11 8.25 8.30 8.52 7.86 8.29
225 E[{HD 7.77 8.88 8.62 8.8s 8.10 8.49
150 ST 0 1,20 8.05 1 .44 8.29 5.96 1 .95

YEAR 1980 i9g3
ORILL CNVI{TIAL DIRECT CNVNTIAL DIRECT

N PATH
7s ENHo 6.83 7.08 6.80 6.98

150 ENHo 8.19 A.13 7.12 7.9i
225 ENHo 8.13 9.03 8.21 B.Aa
r50 sTl{D 7.38 8,32 7.0? 7.81

YEAR 1980 1933
DRILL CNVNTIAL I]IRECT CNVTIT1AL I)iRE;'

PK 5U8
7 .34 8.40 7 .49 7 .66

--s 3,12 8.21 1.48 9.1)
PKS 7 .43 8.27 1 .35 t .54

YEAq 1980 l93i
,RILL CNVNTIAL OlRECT C VNTIAL OIRE.I

N PATfl PK SUB

75 E|{HD 5.82 1.12 7.r4 6.11
--s 7.11 6.81 6.54 7.32
PKs 6.57 7.31 6.73 6.85

150 ENHD 7 .77 8.86 7 ,65 7 .64
--s 8.71 8.69 7.33 8.34
PKS 8.03 8.64 1.69 r.93

225 ENHD 7.49 9.11 8.05 8.65
--s 8.88 9.03 8.37 8.68
PKS 8.01 3.95 B'19 8.01

15C STND 7.30 8.51 7.10 7.58
--s 7.70 8.29 7'18 8.29
PKs 7.13 8.15 6.79 1.75

N PATH 75 ENHO 153 ENHO 225 ENHD 15C STNJ I4EAI'{

EXTRA
TPK 80 D 6,74 3.52 9.23 8.24 A.2t
lPK 80 C 6.76 8.19 8.81 7.39 7.19

uEAfl 6.15 8.40 9.02 7.81 B.00

I3i
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85II/CS/245 }IIIllTER BARLEY SERIES III
GRAIT{ TOII I{E S /H EC TAR E

***** STAT{DARO ERRORS OF DIFFERENCES OF I,IEANS *****

TAB tE EXTRA PK SUB YEAR DRILL

SED

TAELE

0.404

I{ PAIH*
PK SUB

0.165

N PATH*
YEAR

0.135

PX SUB
YEAR

0.143

N PATH*
DRILL

SED

TAELE

0.251

PK SUB
DRILL

0,205

YEAR
ORILL

0.234 0.219

N PATH* I'I PATH*
EXTRA PK SUB

YEAR

SED

TABLE

0.286
0.248
0.202

N PATH*
PK SUB

DRILL

0.2 33
0.202
0.16 5

I{ PATH*
YEAR

DRILL

0.616

PK SUB

YEAR
DRILL

I,II N REP

0.355 t{AX- l r{

I.IAX REP

N PATH*
PK SUB

YEAR

OR ILL

SED 0.435
0.377
0.308

STRAIUM DF

tiPt 6
tiP 1.1P2 18

GRAIII I{EAII DIfi 82.3

SUB PLOT AREA HARVESIED O.OO341

0.355
0.307
0.251

0.404
0.350
0.286

0.616 rirl t{ REP

0.533 MX-MI N

0.435 r,tAX REP

***** STRATU14 STANDARD ERRORS AI{D COEFFICIENTS OF VARIATIOITI *****

st

0.286
0.379

cvl

3.6
4.8
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