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841''l/UUl3

IIINTER I,IHEAT

SOIL COI,IPACTI()TI AIID YIELD

object: To study the effects of disrupting a compact 'layelin a sandy soi'l
on the physiology, grorrth and yield of winter vrheat - l{oburn, Eutt Close
III.

Sponsors: P.J. Ie'lbank, F.V. t{iddonson.

Associate sponsors: K.J. Parkinson, J.E. Leach, A.H. Uei r,
P. B. Barraclouqh,

Design: A single replicate of 25 + 12 extra plots.

Ihole plot dimensions: 2.75 x 14.8.

Treatments: All combinations of:-
t{hol e pl ots

1, CULTMN Cu'lti yat'i ons:

t{YE DIG Deep cultivation *ith ye double-digger
PLoUGH t{omal cu'ltivation l{ith mouldboard plough

Sub pl ots

2. IRRIGATI{ lrrigation:

N0NE llone
FULL Full (175 mm) to lessen a deficit of 25 mm to 12.5 mm

3, tllNTER N Arounts of nitrogen fertilizer app'lied on 30 Nov, 1983 and
31 Jan, 1984 (kg N) as urea:

0
35+35

4. SPRII{G l{ Anounts of nitrogen fertilizer applied in spring (kg t{) as
'itro-Chalk':

115
185

5. li TINE Times of applying spling fertilizer:

EARLY Al'l except 40 kg N on 8 ilar; remainder on 2ltay
LATE All except 40 k9 N on 3 Apr; rema'inder on 15 ttay
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84ltltu3
plus all combinations of the follo{ing all given irrigation, winter

nitrogen, and spring nltrogen timd early:-

[hole plots

1 CULTM,IX Cu l ti vat i ons:

tYE oIG Deep cultivations yith lye double-digger
PI0UGH llonnal cultivat'ions rith mouldboard plough

Sub pl ots

2. SPRiIG t{X Anounts of nitrogen fertilizer applied in spring (kg tl) as
'nitro-ChaIk':

80
150
220

Plus 2 nil nitrogen plots (given i igation) and 4 root sampling plots
(given winter nitrogen and 185 kg N applied Iate)

EXTRA

IIY ll0 I Deep cultivation, irrigated
PL tto I llonna I cultivation, irrigated
il{Y l{5 I Deep cultivation, lrrigated
RllY 50 Deep cultivation
RPL t{5 I ormal cultivation, irrigated
RPL ti5 0 ilorna I cultivation

lioTES: (f) Deep cultivation was done with the lye double-digger }rhich
turned a furrow f,ith a conventional plough share to a depth of
25 cm and at the same tirE rotary cultivated the bottom of the
adjacent furrolr, in this case to a further depth of 23 cm.

(2) Normal cultivation was by mouldboard plough to a depth of 20 cm.

Irrigation treatmnt was applied as fol I or{s (mm vrater):

4 ilay L2.5 10 ,July 12.5
8 ilay 25 11 July L2.5

10-lI llay ?5 20 ,,uly 25
17 ttay L2.5 31 July t2.5
21 June 12.5 1 Aug 12.5
2? June 12.5

Tota l 175

Easal applications: llanures: (0:18:36) at 310 kg. Ueedkiller: Chlortoluron
at 3.5 kg in 280 1. Fungicides: Triadimefon at 0.06 kg with carbendazim
at 0.13 k9 in 280 I on tro occasions, with the pirimicarb on the second.
Insecticide: Pirimicarb at 0.14 kg. Nematicide: Aldicarb at 5.4 kg.

Seed: Avalon, sown at 170 kg.
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S4tvtvv/3

Culti vati ons, etc,: -
Cultivation treatments applied: 8-9 Sept, 1983. pK and nematicide
applied, spring-tine cultivated: 19 Sept. Rotary cultivated, seed so{n:
20 Sept. Ieedkiller applied: 6 oct. Fungicides applied: 4 tlay, 1984.
Fungicides with insecticide applied: 27 June, Harvested by hand:
10 Aug. Previous crops: oats 1982, potatoes 1983.

NoTES: (1) l'leasurements were made of plant and shoot nunbers, dry weight of
tops and ears, 'leaf area and N contents during groyrth,
photosynthetic rates, stomatal resistance and plant water
potenti a'1.

(2)

(3)

I'leasurements of soil water, soil water potential and soil
temperature xere made.
Soil samples were taken at intervals for determinations of N

content.
(4) Straw for yie'ld was cut at ground level.

GRAI N TOI{I{ES/HECTARE

***** TABLES 0F

IRR IGATN
CULTIVTIi
I{YE DIG

PLOUGH

I'tEAtt

I{II{TER fl
CULTI VT

I,IYE DIG
PLOUGH

I,IEAI{

l{tflTER t{

I RRIGATI{
NOI{E

FULL

r'rEAl{

SPRII{G N

CULTI VTN

IIYE DIG
PLOUGH

MEAI{

SPRIT{G N

T RR I GATi{
NONE

FULL

ilEAlls *****

NOI{E FULL

9.63 9.51
8.68 9.48

9.15 9.49

0 35+35

9.64 9.50
8.97 9.r9

9.31 9.34

0 35+35

9.20 9.11
9.4r 9.57

9,31 9.34

115 185

9.34 9.80
8.62 9.54

8.98 9.67

115 185

8.74 9.56
9 .21 9.7 7

8.98 9.6714EAN

I.IEA N

9.57
9.08

9.32

I,IEAN

9.57
9.08

9.32

MEAN

9. 15
9.49

9.32

EAt{

9.57
9.08

9.32

r,tEAri

9. 15
9.49

9.32
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84tulttl3

GRAIIi TOI{IIES/HECTARE

r**** TABLES 0F ftlEAlls i***r

SPRII{G Ii
I{I ITTER N

0
35+35

r,tEAt{

II TII,IE
CULTI VTI{
XYE DIG

PLOUGH

r.tEA

t{ TIt'tE
I RRIGATI{

NOI{E

FULL

14EAt{

Ii TII{E
}III{TER II

0
35+35

MEAI{

I{ TII{E
SPRI I{G It

115
185

MEAN

I RR I GATI{
TI IITER tt
CULTIVTN

TYE OIG
PLOUGH

IRRIGATN
SPRI I{G I{
CULTI VTN

}IYE DIG
PLOUGH

I{INTER N

sPRlt{G 11

CULTI VTtt
IIYE OIG

PLOUGH

115 185

8.84 9.17
9.12 9.56

8.98 9.67

EARLY LATE

9.q2 9.72
8.57 9.59

8.99 9.55

EARLY LATE

8.64 9.61
9.35 9.64

8.99 9.65

EARLY LATE

8.94 9.67
9.04 9.64

8.99 9.65

EARLY LATE

8,75 9.20
9.23 10.11

8.99 9.65

NONE

0 35+35

9.60 9.65
8.79 8.56

fl0t{E
115 185

9.13 10.13
8,36 9.00

0
1r5 185

9.20 10.09
8.48 9.46

EAr{

9.31
9,34

9.32

MEAN

9.57
9,08

9.32

ItEAr{

9. 15
9.49

9.32

I'IEAN

9,31
9.34

9.32

HEAI{

8.98
9.67

9.32

FULL
0 35+35

9.69 9.33
9,14 9.81

FULL
115 185

9,55 9,47
8.88 10.07

3 5+35
115 185

9.48 9.51
8.7 6 9.61
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s4lrltt/3

GRAIri Tor{nEs/HEcTARE

**rr TABLES 0F t{EAt{S *****

f I NTER I{
SPRIIIG N

I RR I GATI{
t{0t{E
FULL

I RRIGATN
N TII'tE

CULTI VTIt
TYE UIG

PL()UGH

IIII{TER N

ri Ttr{E
CULTI VTI{
I{YE DTG

PLOUGH

TINTER N

TIr'tE
I RRIGATN

t{0r{E
FULL

SPR {G t{
N TII.IE

CULTTVTN
IIYE OIG

PLOUGH

SPRIi{G II
tt Ttr'tE

I RRIGATII
NOIIE

FULL

SPRING t{
il T Ir'tE

I{I IiTER N

0
35+35

35+35
115 185

8.80 9.42
9.44 9.71

FULL
EARLY LATE

9.34 9.68
9.36 9.59

35+35
EARLY LATE

9.29
8.80

35+35
EARLY LATE

8.12 9.50
9.37 9.78

185
EARLY LATE

9.37 10.23
9.08 9.99

185
EARLY LATE

8.79 10.33
9.66 9.89

185
EARLY LATE

9.25 10.29
9.20 9.93

0
1r5 185

9.70
9.84

8.69
8.99

r{0r{E
EARLY

9. s0
7.77

0
EARLY

9.5 5
8.34

0
EARLY

8.55
9.34

115
EARLY

9.47
8.0 5

115
EARLY

8,48
9.04

115
EARLY

8.63
8.89

LATE

9.76
9.5 8

LATE

9.14
9.6 0

LATE

9.84
9.49

LATE

9.2t
9.18

LATE

9.70
9,58

9.01
9.3 9

LATE

9.04
9.3 5

SPRIIG NX 80
CULTIVNX

I{YE DIG A.74
PLOUGH 9.55

ltEAr{ 9.14

EXTRA I{Y t{O I PL
2.99

150 22O llEAtl

9.20 10.31 9.41
10.73 10.14 10.14

9.96 t0.22 9.78

I0 I Rl{Y ri5 I RIY 5 07.69 10.54
RPL N5 I RPL I{5 O

12.11 '
I'IEA N
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84lUlvtl3

GRAI I.l TOIII{ES/HECTARE

rTT** STATIDARD ERRORS OF DIFFEREI{CES OF iIEANS TTii*

SED APPLY TO I{AII{ FACTORIAL PLOTS OI{LY

IIARGI S OF TTO FACTOR TABLES 0.236
TXO FACTOR TABIES 0.334
TIIREE FACTOR TAELES 0.472

***** STRATIJII STANDARD ERRORS AIID COEFFICIEXTS OF VARIATIOII *****

STRATUI.I DF SE CVT

llP 6 0.568 7.2

GRAI fl r,lEAt{ Dt{l 83.3
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84lvt lul,J l3

STRAX TONI{ES/HECTARE

***** TABLES 0F MEANS *****

I RRIGATN
CULTI VTII

I{YE DlG
PLOUGH

MEAI.{

IIIIITER II
CULTI VTN
I{YE DIG

PLOUGH

I'IEAN

I{INTER I{
I RRIGATN

NOIlE
FULL

llEAt{

SPRIIIG N

CULTI VT
IIYE DIG

PLOUGH

I.IEAN

SPR]NG 11

I RRIGATI{
NOIiE
FULL

MEAI{

SPRING N

XI I{TER I{

0
35135

l,tEAt{

N T II'IE
CULTI VTI{
}IYE DIG

PLOUGH

r'{EAtt

I{ONE

11.95
9.6 3

10.79

0

11.68
9.49

10.59

0

10.50
10.68

10.59

115

11. 59
9-79

10.69

115

10.63
10.7 4

10.6 9

115

10.20
11.18

10.69

EARLY

t2.73
9.81

tt.27

FULL I.IEAN

r?.66 12.30
10.44 10.03

r 1.5 5 11. 17

35+35 llEAl{

t2.92 12.30
10.58 10.03

1 1.7 5 11. 17

35+35 t'tEAlt

11.09 10,79
12.42 11.55

11.7 5 11.17

185 t'tEAt{

13.02 12.30
10.28 10.03

11.65 11.17

185 r'rEAN

10.95 10.79
12.35 11.55

11.6 5 11. 17

185 i'IEAN

10.98 10.59
12.33 11.75

11. 6 5 11.17

LATE MEAfi

11.87 12.30
t0.26 10.03

11.07 11.17
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84tylflYt3

sTRAti Tot{fl Es/HECTARE

t**** TAELES 0F l4EAl{s **r**

I{ TII'IE EARLY
I RR I GATII

0 E 10.17
FULL 12.31

titEAri 7t.27

II TIHE EARLY
}IIIITER II

}IEAN

10.79
11.55

I1.17

itEAti

10.59
11.75

ll.r7
[EAt{

10.69
11.65

11. 17

FULL
0 35+35

11.73 13.58
9.62 11.25

FULL
115 185

11.57 13.74
9.91 10.96

35+35
115 185

11.89 13.9s
10.47 10.70

35+35
115 185

11.12 11.051t.23 13.60

FULL
EARLY LATE

L3.62 11.70
1 1.13 9.7 4

0 10.65
35+35 11.89

I'tEAit L1.21

I{ TII.IE EARLY
SPRI IiG t{

115 10.82
185 Lt.l 2

ilEAt{ t1.27

IRRIGATI{ I{OI{E
},INTER I{ O

CULTI VTI{
ltYE oIG 1r.64
PLOUGH 9.35

IRRIGATf{ IlOt{E

LATE

11.41
t0.7?

11.07

LATE

10.53
I r.61

11.0 7

LATE

10.55
11.58

11.07

SPRING I{ 115

35+35

12.26
9.92

185

12.29
9.6I

185

12.08
9.87

185

10.85
I 1.10

LATE

12.0 5
10.7 8

CULTI VTN
TIYE DIG 11.60
PLOUGH 9.66

TI I{TER Ii O
SPRITIG N 115
CULTIVTII
I{YE DIG 11.29
PLOUGH 9.10

llIr{TER fl 0
SPRI r{G t{ 115
I RRIGATI{

liot{E 10.14
FULL 10.25

IRRIGATI{ NOIIE
ti TIME EARLY

CULTI VTI1

ltYE oIG 11.84
PLOUGH 8.49
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84/rl}iHl3

sTRAll T0r{NES/HECTARE

***** TABLES 0F MEAIIS *****

|IINTER li 0 35+35
I{ TII'IE EARLY LATE EARLY LATE

CULTI VTN

IIYE DIG 12.03 11.34 13.44 12.40
PLoUGH 9.27 9.1L 10.35 10.81

l.llr{TER ti 0 35+35
I{ TII'IE EARLY LATE EARLY LATE

I RR I GATTI

r{oNE 9.7t 11.28 10.62 11.55
FULL 11.58 9.17 13.17 11.66

sPRIr{G N 115 185
I{ TII',IE EARLY LATE EARLY LATE

CULTI VTN

|lYE DIG L2.20 10.97 13.26 t2.78
PLoUGH 9.43 i0.14 10.18 10.38

SPRING t{ 115 185
N TII,IE EARLY LATE EARLY LATE

I RR I GATI'I

N0NE 10,65 10,62 9.69 12.21
FULL 10.99 10.49 13.76 10.95

sPRItiG ri 115 185
Ii TI}IE EARLY LATE EARLY LATE

I{INTER N

0 i0.50 9.89 10.79 11.16
35+35 11.13 L1.22 12.66 12.00

SPRNG NX 80 150 22O I,,IEAN

CULTI VNX
IYE DIG 11.15 10.82 L2.20 11.39
PLoUGH t2.87 13.34 12.11 12.17

MEAN 12.01 12.08 12.16 L2,08

EXTRA TIY I{O 1 PL NO I RI{Y I{5 I RIIY N5 O RPL N5 I RPL N5 O I,IEAN4.10 8.25 t2.63 * t2,63 * 9.40

STRAX r'tEAN Dtl% 57.4

PL0T AREA HARVESTED 0.00392 (|.IEAN)
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