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84l'.dlcsl24s

MII{ II{UI'I CULTIVATIOI{ A D DEEP PK

object: To study the effects of thorough subsoil disturbance and the
incorporation of P and K into the subsoil on w. wheat and w. barley
either sown conventional ly or di rect drilled - lioburn tlarren Field I
and II.

Sponsors: A.E.,lohnston, J. ikEwen, R.D. Prew, R.J. Gutteridge,
P,H. ilichol I s, C.J. RaHIinson.

The fifth year, w. wheat and l{. barley.

For previous years see 80-83/tUCS/245.

Column plot dimensions: 4.27 x 51.6.

0esign: 3 series each of 20 x 4 criss cross.

Treatments: A'll combinations of: -

Series:

1. SER CRoP Series, crops and previous cropping:

SER1 IB2 Series I, w. barley in rotation after w. oilseed rape,
w. wheat

SERz tltlT Series lI, w. wheat, seventh cereal after a break crop
SER3 t{87 Series III, r. bar'ley, seventh cereal after a break crop

Column plots: All combinations (duplicated) of:

2. PK SUB Extra PK and subsoil treatments:

ilone, mouldboard pl oughed
--S llone, subsoi I ed
PKS PK to subsoi'l

3. YEAR Years of applying PK SUB:

1980 In autumn 1979
1983 In autumn 1979 and in autumn 1982

4. DRILL Drills and associated cultivations:

CNVIITIAL llouldboard ploughed, conventionally drilled
DIRECT Direct drilled (duplicated) (conventional ly drilled in

years when factor 2 involves autumn ploughing)

Row p'l ots;

5. l{. PATH Nitrogen fertilizer in spring, and pathogen control:

75 EI{HD 75 kg t{ enhanced pathogen control
150 ENHD 150 kg N enhanced pathogen control
225 EI{HD 225 kg enhanced pathogen contro'l
150 STiID 150 kg N standard pathogen control
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84tl/lcst245

plus tro extra column plot treatments, in all combinations *ith ror. p'lots
above: -

EXTRA

TPK 80 0 PK applied to topsoil and moul dboard ploughed in auturn
1979, di rect dri'lled since

TP( 80 C PK as above, mouldboard ploughed, conventionally drilled
each year

NoTES: (1) Rates of extra P and K were 500 kg P,oc, as superphosphate,
250 kg K20 as ruriate of potash.

(2) Subsoi'lin9 rras done rith the lye double-digger rhich turns a
furror *ith a conventional 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 d€pth of 15 cm. tJhen app'lying
P and K this was distributed ah€ad of the rotary cultivator.

(3) The topsoi'l PK dressing was equally divided before and after
pl oughing.

(4) Standard paihogen control was conventional seed dressings.
Enhanced pathogen control had in addition prochlor:z at 0.4 I in
250 I or 17 April, 1984 and propiconazo'le at 0.12 k9 in 250 I on
14 ihy.

Standard appl icati ons:
Series I[, r. rheat, serles I and III, w. barley: ihnures: (5:14:30) at

340 kg comb'ine drilled. Ieedkillers: Paraquat at 0,50 kg ion in
250 l. Chlortoluron at 3.5 kg in 250 l. Dicamba rrith mecoprop and
l,lCPA (as 'tlerrisol' at 5.0 'l ) in 250 l.

Series ll, w. rheat: Growth regu'lator: Chlormequat chloride at 1.1 kg in
250 l. lrsecticide: Pirimicarb at 0.14 kg in 250 l.

series I and IlI, w. bar'ley: Groxth regulator: llepiquat ch'loride rith
ethephon (as 'Terpal' at 2.0 1 with'Citowett', a retting agent, at
0.09 l) in 250 '1.

Seed: l{. wheat: Avalon, sown at 200 kg.
H. barley: lgri, soYrn at 170 kg.

Cu'lti vati ons, etc.:-
Series I and III: l{. barley: Stra* burnt: 18 Aug, 1983. Spring-tine

cu'ltivated: 19 Aug. Ploughed CI{YI{TIAL plots: 12 Sept. Rota ry
cultivated CNVttTIAL plots: 19 Sept. Paraquat applied to DIRECT plots,
fl applied: 20 Sept. Seed sown: 26 Sept. Chlortoluron applied:
29 Sept. Paraquat applied to all plots series I only: 3 oct.
treatments applied: 5 Apr, 1984. 'Herrisol' applied: 19 Apr. Gronth
regulator and retting agent applied: 2 ihy. Combine harvested:
27 tuly.

Series ll: l{. wheat: Straw burnt: 18 Aug, 198'1. Spring-tine cu'ltivated:
19 Aug. Ploughed CNVNTIAL p'lots: 13 sept. Rotary cultivated
CI{VI{TIAL plots: 19 Sept. Paraquat applied to oIRECT plots, N

app'lied: 20 Sept. Seed solin: 27 Sept. Chlortoluron applied:
29 Sept. treatments applied: 5 Apr, 1984. Grov{th regulator
applied, 'Herrisol' applied: 17 Apr. Insecticide applied: 29 June.
Combi ne harvested: 20 Aug,
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84tUCS/245 rIi,{TER IHEAT SERIES Il
GRAIN TOI{I{ES/HECTARE

***r* TASLES 0F llEAllS ***r*

PK SUB

II PATH

75 Er{Ho 6.91
150 Er{Ho 8.02
225 Er{Ho 7.55
150 STID 8.03

r,rEAN 7.63 7.68

YEAR
It PATH

75 ENHD

I50 ENHO

225 EI{HD

150 STND

ITEAN

--s

6,87
i.68
8.34
7.8 3

1980 1983

7.04 6.90
8.22 1.68
8.33 7.70
8.5 2 7.47

8.03 7.44

1983

7.39
7.42
7.50

7.44

7.25
8.16
8.42
8.1 5

1 .99

7.88
8.1?
7.98

7 .99

PKS

7.t2
8.15
8.14
8.12

7.88

t,IEAN

6.97
1 .95
8.01
7 .99

7 .13

IrEAI

7.63
i.68
7.88

7.73

ItEA

6.97
7.95
8.01
7 .99

7 .73

EA

7.63
7.68
7.88

7.73

itEA

8.03
1 .44

1 .73

I'I EAN

6.97
7.95
8.01
1 .99

7 .73

YEAR 1980
PK SUB

7 .87
--s 7.94
PKS 8.21

LTEAI{ 8.03

N PATH

75 EriHD 6.41
150 ENHD 7.52
225 EIHD 7.20
r50 sTr{D 7.69

r{EAr{ t.zl

PK SU8
1.r2

--s 5.81
PKS 1.69

r,tEAt{ 7 .2L

YEAR

1980 7.22
1983 7.19

r,rEAr{ 7 .21

ORILL CI{VTITIAL O TRECT

DRILL CI{VTITIAL DI RECT

ORILL CIIVNTIAL OIRECT

8.43
7 .56

1.99
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84ITICSI245 IIINTER THEAT SERIES II

GRAIIT TOtIilES/HECTARE

***** TAELES 0F tttEAlls *****

r{ PATH 75 EttHo 150 EXHo 225 ENHo 150 STI{D

EXTRA
TPK 80 D 7.46 8.55 8.54 7.71
TPK 80 C 7.08 i.68 7.63 7.44

I'rEAr{ 7 .27 8.12

PK SUB
YEAR 1980 1983

N PATH
75 ENHD 6.99 6.83

150 E Ho 8.23 7.8i
225 ENHD 1.13 7.38
150 STi{D 8.54 7.53

P( SUB

N PATH

75 ENHD

150 ENHD

225 ENHD

I50 STND

N PATH

75 ENHO

150 ENHO
225 Er{HD

150 sTr{D

8.08 7.58

MEAI{

8.07
7 .46

7.16

P(S
1980 1983

7.23 7.01
8.51 7.69
8.50 7.18
8.7 3 7.52

PKS

--s
1980 1983

6.89 6.86
7 .82 7 .54
8.75 7 -93
8.30 7.36

--s
ORILL CIIVNTIAL DIRECT CIIVIITIAL OIRECT CNVNTIAL OIRTCT

6.44
7.76
6.19
7.50

6.35
7 .44
7 .t4
1.97

7.15
8.15
7.94
8.3 0

7.38
8.61
8.92
8.80

6.04 1.29
6.98 8.03
6.79 9.t2
7.40 8.05

6.75 7.30
1.82 8.31
8.01 8.21
8.17 8.10

YEAR 1980 1983
DRILL CNVNTIAL DIRECT CNVIITIAL DIRECT

PK SUB
7 .29

--s 6.46
PKs 7.92

N PATH
75 ENHO

8. 17
8.68
8.44

6.54
5.7 7
6.73
7.85
6.49
7 .97
6.81
6.24
8.30
7.89
7.33
8.69

YEAR 1980 1983
DRILL CNVIITIAL OIRECT CttVI{TIAL OIRECT

6.48 7.11
7.6L 7 ,71
7.26 7.92
7.4t 7.50

6.96 7.60
7.t5 7.56
1.45 7.52

7 .22 6.35 7 .O7
7.45 6.31 7.13
1.49 6.78 7.12
8.4? 7.68 7.88
8.49 i.48 7.57
8.93 7.67 7.69
8.r7 6.72 7.72

10.01 7.34 8,23
8.60 7.7L 7.8?
8.86 7.10 1.74
8.79 7.47 7.30
8.75 7.6 5 7.45

YEAR 1980 1983
I]RILL CIIVNTIAL DIRECT CIIVNTIAL OIRECT

150 EnHo
--s
PKS

225 ENHO

--s
PKS

P( SUB

--s
Pl(S

--s
150 STND
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84lrlcsl245 l{It{TER }IHEAT SERIES tr

GRAr r{ T0 flES/HECTARE

fiT}* STATIDARD ERRORS OF t)IFFERETICES OF

TABLE EXTRA PK SUB

MEAI{S ***r*

YEAR DRI LL

SED

TABLE

1.07 1

tt PATH*
PK SUB

0.437

N PATH*
YEAR

0.35 7

PK SUB
YEAR

0.379

I{ PATH*
DRILL

SED

TAELE

0.526

PK SUg
DRILL

0.430

YEAR

DRI LL

0.618 0.456 rAX-t{I N

fi PATH* N PATH*
EXTRA PK SUB

YEAR

SED

TABLE

0.75 7
0.6 56
0.536

t{ PATH*
PK SUB

DRI LL

0.5 r8
0.536
0.43 7

N PATHI
YEAR

ORILL

1.289

PK SUB

YETR
DRILL

t{t t{ REP
0.744 ltAX.flIt{

I{AX REP

II PATH*
PK SUB

YEAR
ORILL

sED 0.911
0.789
0.644

r IITHIiI THE SAI.IE LEVEL OF tI PATH

DR ILL
I.tI t{-REP CIIVTITIAL
rAX-REP D IRECT
t{Ax- I t{ 0IRECT V Ci{Vi{TIAL

*T*'* STRATUI'I STAIiDARD ERRORS AiID

0.744
0.544
0.526

OITLY

1.071
0.928
0.157

i.289 IN REP
1. 116 HAX-r'tI N

0,911 IAX REP

COEFFICIEI{TS OF

SE

0.757
0.585

vARIATIoN *****

STRATUI,t

r{P 1

t{P 1. r{P 2

cvx

9.8
7.6

DF

6
18

GRAI t{EAfl Dt'tc 87.7

SUB PLOT AREA HARVESTED O.OO34I

t42
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84lrlcsl245 r{IirER BARLEY SERIES I

6RAII{ TOIIIIES/HECTARE

ri*** TAELES 0F l{EAl{S ***r*

PK SUB
Ii PATH

75 EI{HD

150 ENHO

225 ENrlo
150 STND

8. 11
8.86
9.23
8.66

1980

7.80
8.91
9.48
8.60

8.70

1980

8.55
8.80
8.7 4

7.17
7 .84
8.04
7.81

7 .71

--s

7.83
8.66
9. 10
8.44

8. 51

1983

7 .96
8.7 0
8.79
8.39

8.46

1983

8.89
8.21
8.28

8.46

D IRECT

8.23
9.29
9.69
8.84

9.01

DI RECT

9.20
8.9 5
8.88

9.01

O IRECT

9. 14
8.88

9.01

PKS

7 .69
8.9 0
9.08
8.3 7

8.51

HEAtI

7.88
8.8i
9. 14
8.49

8.58

r,tEA

8.72
8.5 r
8.51

8.58

r{EAt{

7.88
8.81
9. 14
8.49

8.58

fitEAl{

8.12
8.51
8. 51

8.58

r,tEAr{

8.7 0
8.46

8.58

t'tEAr{

7.88
8.81
9. l4
8.49

8.58r{EAil 8.1?

YEAR
I{ PATH

75 ENHD

150 EI{HD
225 ENHD

150 sTt{D

r,tEAt{

YEAR

PK SUB

--s
PXS

N PATH
75 ENHD

150 ENHO
225 EtiHD
150 STt{o

r{EAr{

r'rEAr{ 8.70

ORILL CTIVXTIAL

ORILL CIIVI{TIAL
PK SU8

--s
PKS

r,tEA

YEAR

1980
1983

MEAI{

7 .74
7 .63
1 .77

7 .71

DRTLL CI{VNTIAL

7.81
7 .62

7.1r
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84IUICSI245 XII{IER EARLEY SERIES

cRAr ri ToNriEs/HECTARE

fi** TABLES 0F ilEAt{S r****

N PATH 75 EITHD 150 ETIHD

EXTRA
TPK 80 D 7.48 7.93
TPK 80 C 6.52 1.94

l,tEAt{ 7.00 7 .94

PK SUB
YEAR 1980 1983

N PATH

75 ENHD i.89 8.33
150 EriHD 8.5 5 9.17
225 ErlHD 9.24 9.23
150 STI,ID 8.51 8.82

225 EI{HD 150 ST D

8.91 8.93
8.41 7.39

8.66 8.16

--s
1980 1983

7.74 7 .92
9.07 8.25
9.68 8.51
8.73 8.15

r{EAt{

8. 31
7 .5?

7 .94

PKS
1980 1983

7 -75 7.63
9.11 8.68
9.54 8.62
8.56 8.19

PKS
DRILL CNVIiTIAL DIRECT CNVNTIAL DIRECT CNVNTIAL DIRECT

N PATH

7 5 EI{HD

150 ENHD

225 EI1HD

I50 STI{D

N PATH

75 ENHD

I5O ENHD
225 EnHD
150 STND

6.91
8.0 5
8.28
7 .99

YEAR 1980

8.24 7.43
9.34 7.64

10.08 1.79
8.90 7.62

1983

8.97 7.18
9.05 6.94
9.41 8. 14

8.22
9.23
9.29
8.17

9.44
8.84
8.35

7.70 8.64
7.30 8.23
7,30 7.807.93 9.79
6.35 9.20
8.63 8.70
7.80 9.94
7.0 3 9.25
8.53 8-51
7.68 9.39
7.06 8.70
8.t2 8.22

P( SU8 --s

7 .29
7 .82
7 .92
7 .95

YEAR 1980

8.52 1.26 8.11 6.98 8.05
9.38 7.49 9.24 8.22 9.249.89 7.90 9.69 8.29 9.479.O2 7.87 8.73 7.60 8.76

1983
ORILL CNVNTIAL DIRECT CI{VNTIAL OIRECT

ORILL CNVNTIAL DIRECT CI{VNTIAL DIRECT
PK 5U8

7.tL
--s 8.32
PKS 7.40

YEAR 1980 1983
DRILL CNVI{TIAL DIRECT CNVNTIAL DIRECT

I{ PATH PK sUB
75 EI,IHD

--s
PKS

150 Et{Ho

--s
PKS

225 EI{HD

--s
PKS

150 STND

--s
PKS

6.87 8.41
7.22 8.00
6.66 8.30
7 .7 r 8.97
8.62 9,29
7 .8t 9.7 7

8.04 9.83
8.7 6 10.14
8,05 10.28
8.22 8.66
8.67 8.7 6
7.09 9.30
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84ltlc5/24s r,ll{TER EARLEY SERTES r

GRAI I{ TOi.INES/HECTARE

ri*** STAflDARD ERRoRS 0F DIFFERET{CES 0F MEAfls *****

TABLE EXTRA PK SUB YEAR DRILL

SED

TABLE

0.349

N PATH*
PK SU8

0.i42

N PATH*
YEAR

0.116

PK SU8
YEAR

0.123

N PATH*
DRI LL

SED

TABL E

0.19 3

PK SUB

ORILL

0.15 7

YEAR

ORILL

0.201 0.167 HAX- I l{

N PATHT N PATH*
ETTRA PK SUB

Y EAR

580

TAELE

0.246
0. 213
0.17 4

N PATH*
PK SUB

DRILL

0.201
0.174
0.14 2

N PATHT
YIAR

DRILL

o.47 ?

PK SUB

YEA R

DRILL

I.II I{ REP

0.272 r'lAX-r,r I N
MAX REP

tI PATH*
PK SU8

Y EAR

DRILL

st0 0.333
0.289
0.236

0.302
0.246

0,272 0.349 0.472 r,u N REP
0.408 AX-ttI N

0.333 I'|AX REP

*TT** STRATUM STANDARD ERRORS ANO COEFFICIENTS OF VARIATI(]N *1*T*

STRATUM

r{Pl
l{P 1.IP 2

GRAI I{ I'IEAN DI{X 87.1

SUB PLOT AREA HARVESTEO O.OO341

0.236
0.19 3

DF SE

6 0.246
18 0.259

cvx

2.9
3.0
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84lrlcsl245 IlI{TER sARLEY SERIES III
GRAI N TOTII,IES/HECTARE

***r TABLES 0F itEAt{S irr*r

PK SUB
tI PATH

75 EriHD 6.49
i50 Ei{HD 7.10
225 E[{HD 7.34
150 STflD 7.40

ilEAfl 7.08

YEAR 1980
II PATH

75 ENHD 6.68
150 EflHD 7.64
225 E H0 8.09
150 STrio 7.66

--s

6.12
1 .45
8.01
7.5 9

7 .29

1983

6.0 r
6.91
7.34
7 .20

5.87

1983

6.67
7 .07
6.86

6.87

D IRECT

6.60
7 .66
8.16
7.86

7.57

DIRECT

7.59
7.60
7 .52

7 .57

D IRECT

7 .97
7 .t7

7.51

PKS

6.42
7 .28
7 .19
7 .31

7 .20

r,tEAtl

6.34
7 .?7
7 .11
7 .43

7. 19

EA

7.08
7 .29
7.?O

7.19

llEAll

6.34
7 .27
7 .7L
7 .43

7. 19

t4EAn

7.08
7 .29
7 ,20

7 .t9

ITEAN

1.52
6.87

7.19

MEAN

6.34

7 .71
i.43

7. 19

trEAN 7.52

YEAR
PK SUB

--:
--5
PKS

IEAt{

1980

7.50
7.s1
7.54

7 .52

t)RILL CTIVI{TIAL
I{ PATH

75 ENHD 5.84
I50 Er{HD 6.50
225 EilHD 6.82
150 STXD 6.s8

t{EAr{ 6.43

DRILL CIIVNTIAL
PK SUB

6.06
--s 6.67
PKS 6.56

ItEAn 6.43

DRILL CIIVNTIAL
YEAR

1980 6.61
1983 6.25

r'rEAN 6.43
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84/rlc5l24s tII{TER BARLEY StRTES III
GRAII{ TON ES/HECTARE

**r** TABLES 0F IEANS *****

N PATH 75 ENHD 150 EI{HD 225 ENHD 150 STNO
EXTRA

TPK 80 D 7.60 8.33 9.21 7.82
TPK 80 C 6.16 6.19 7.23 7.22

MEAN

8.24
6.85

r,tEAti 6.88 7 ,56

PK SU8
YEAR 1980 1983

II PATH
75 ENHD 6.69 6.30

150 ENHD 7.72 6.47
225 EI{HD 1.70 6.99
150 STND 7.88 6.92

4.22 7.52 1 .54

--5 PKS
1980 1983 1980

6.61 5.6? 6.72
7.54 7.36 7.66
8.2t 7.81 8.35
7.68 7.50 7.42

6.86 5.52 6.42
7.51 6.7 5 7.80
8.01 7.38 8.32
7.93 7.0s 7.86

1983

7.t2 5.89 6.07
8.06 6.19 7.27
8.60 6.58 7.72
8.09 6.35 7.63

1983

N PATH

75 ENHD

150 ENHO

225 ENHD

150 STI{D

N PATH

75 ENHD

150 E BD
225 ENHD

150 sTt{D

t{ PATH
75 EI{HD

5.11
6.14
6.01

' 6.33

YEAR 1980

1983

6. 11
6.90
7 .2?
7 .20

5.87 6.51
5.22 5.83
6.58 5.88
5.62 6.90
6.88 7.60
6.08 7.31
6.19 7.39
7.06 8,19
6.47 7.59
5.90 7.42
6.96 7.76
6.20 7,70

6.23 6.51
6.60 7.62
7.06 8.15
6.36 7.79

PK SUB --S PKS

DRILL CI{VNTIAL DIRECT CNVNTIAL DIRECT CIIVI{TIAL DIRECT

ORILL CNVIITIAL DIRECT CI{VNTIAL DIRECT

5.7I
6.80
7.06
6.80

YEAR 1980
DRILL CNVNTIAL DIRECT CNVNTIAL DIRECT

PK SUB
6.23

--s 6.82
PKs 6.78

8.13 5.90 7.06
7.86 6.53 7,34
1 .92 6.34 7 .12

YEAR 1980 1983
ORILL CNVNTIAL DIRECT CI{VNTIAL DIRECT

PK SUB

--:
PKS

150 E HD

--s
PKS

225 ENHD

150 sTr,lo

::;
PKS

--5
PKS

5.66
5.81
5.88
6.67
6.63
7.11

1 .10
1.64
6,7 7

7. 14
6.51

7.21
7.01
7.14
8.24
7 .99
7.93
8.6 3
8.46
8.71
8.44
7 .95
7,88
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84lt/csl245 r{r{TER BARLEY SERIES t

GRAITI TONI{E5/HECTARE

***** STANDAIID ERRORS OF DIFFERE}ICES OF I{EAIIS *}*'*

TABLE EXTRA PK SU8 YEAR ORILL

SED

TABLE

0.213

I{ PATH*
YEAR

0.174

PK SUB

YEAR

0.184

X PATH*
ORILL

0.521

I{ PATH*
PK SUB

SED

TABLE

0.32 5

PK SU8
ORILL

o.226

YEAR

ORILT

0.301 0.282 r,tAx{t ti

i{ PATH* tI PATH*
EXTRA PK SUB

YEAR

sE0

TABLE

0.369
0.319
0.261

N PATH*
PK SUB

DRILL

0.301
0.261
0.213

N PATH*
YEAR

DRILL

0.7 97

PK SUB

YEAR

DRILL

I{I I{ REP
0.460 AX {,i I N

I.IAX REP

N PATH*
PK SUB

YEAR

DRILL

SED 0.s6 3
0.488
0.398

0.460 0.521
0.398 0.452
0.325 0.369

0.797 r{I t{ REP
0.590 r,rAx- I
0.563 IAX REP

**TT* STRATUI{ STAI{DARD ERRORS AI{D COEFFICIEi{TS OF VARIATIOTI *}***

STRATUI.I

r{P I
cvx

5.1
6.8

DF

6

SE

0.369
0.492riPl. taP2 18

GRAIT{ LtEAt{ D+tl 86.9

SUB PLOT AREA HARYESTED O.OO34I
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