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87 lR/$Ul3

}IIi{TER I{HEAT

FACTORS AFFECTIT{G TILLERING AI{O YIELD

Object: To study the effects of soil residual nitrogen a-nd-applied
ferti'lizer nitrogen on tillering, growth and yield of winter wheat

sotsn ear'ly or'later - Fosters corner.

SDonsors: R.D. Prew, R.J. Darby, tl. Day, D.L. Lawlor, G.F.J. ililford'' A. Penny, G.l{. Thorne, A.D. Todd.

Design: A single replicate of 2 x 2 x 2 x 2 x 2 + 32 extra plots'

tlhol e plot dimensions: 3.0 x 16.0.

Treatmnts: All combinations of the fol'lowing:-

1. PREVCR0P Previous croPPing:

RAPE S. oi l seed raPe
0ATS S. oats

2. SoIDATE Dates of solring:

18 SEPT Sown on l8 Septenber, 1986
16 oCT So*n on 16 october

3. lllt{TER N llitrogen (kg tl) in winter (as urea):

No ne
40 40 kg applied on 20 t{ovember' 1986

4. sPRIt{G N Application of 200 kg l{ in spring (as'Nitro-Cha'lk'):

SII{GLE Single application at date of 3rd divided application
DMDED Appl ied as 4 equal dressings

5. tl TIIIE Timing of spring nitrogen:

N l{ORtl Normal timing on 12 Feb, 1987' 11 Har, 6 Apr and
5 ihy

t{ LATE Late timing on 11 l'lar, 6 Apr, 5 }hy and 27 ltiav

plus aIl combinations of the following (alI sown early, given spring ll
divided and at norinal time):-

1. PRECRoPN Previous croPping:

RAPE S. oi l seed rape
0ATS S. oats

2. liItlTR l{N Nitrogen (kg t{) in winter (as urea):

None
40 kg applied on 19 November, 1986

0
40
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87 lR ltM l3

3. SPR G t{

0
150
250

ilitrogen (kg l{) in spring (as 'ilttro-Chalk,):

l{one
150
250

plus 3 replicates of all combinations of the following (an fo'lloring
oats, sorn on 18 Sept and not given ilinter ll, Spring tl given as
divided applications at nomal time):-

l. SPRI{G NP t{itrogen (kg ) in spring (as' itro-Chalk'):

0
80

200

l{one
80
200

2. SUl,lr.{R NP tlitrogen (kg l{) in surmer, as a folia. spray of urea:

0 l{one
40 40 k9 applied half on 27 t{ay half on 28 ay, 1987

Basa'l applicationsi Ilanures: (0:18:36) at 280 k9. l{eedkil'lers:
Chlortoluron at 5.6 k9 in 200 l. Diclofop-methyl at 1.1 kg in 500 l.
Fungicides: Proch'loraz at 0.40 kg and carbendazim at 0.15 k9 applied
with the growth regulator in 200 l. Propiconazo'le at 0.12 kg in
200 I, and on a second occasion xith carbenda2im at 0.25 k9 and maneb
at 1.5 k9 in 200 l. Groirth regulator: Chlomequat chloride at
1.6 kg. llolluscicide: l{ethiocarb at 0.22 k9.

Seed: Avalon, som at 190 k9.

Cultivations, etc.:- PK applied: 15 Sept, 1986. Ploughed: 16 Sept.
Rotary harrorred, methiocarb applied: 17 Sept. SomATE 18 SEPT plots
rotary harrored, seed soyn: 18 Sept. SomATE 16 oCT plots rotary
harroled, seed som: 16 oct. Chlortoluron applied: 17 oct.
Diclofop-methyl applied: 5 Jan, 1987. Prcchloraz rith carbendazim
and the groyth regulator applied: 14 Apr. Propiconazo'le app'lied:
28 l{ay. Propiconazole rith carbendazim and maneb applied: 23 June.
Combine harvested: 31 Aug. Previous crops: I. oats 1985, s. oats and
s. rape 1986.

t{0TE: Soil samples were taken to measure nitrate and ammonia contents in
September, 1986, November and February, 1987. Photosynthesis, dry
weight, leaf area, shoot numbers, ll content of the above-ground
crop and stem nltrate contents were measured on several occasions.
Fol l ar diseases iere assessed.
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GRAII{ TOTINES/HECTARE

t**** Tables Of means *****

SOMATE 18 SEPT 16 OCT

PREVCROP
RAPE 8.58 8.46
0ATS 8.50 8.23

l{ean 8.54 8.34

I{IT{TER N O 40
PREVCROP

RAPE 8,57 8.47
0ATS 8.15 8.58

llean 8.36 8.52

t{It{TER tt 0 40
SOXDATE

18 SEPT 8.51 8.57
16 oCT 8.21 8.47

llean 8.36 8.52

SPRING I{ SII{GLE DIVIDED
PREVCRE

RAPE 8.48 8.56
0ATS 8.r5 8.57

l{ean 8.32 8.57

SPRING N SII{GLE DIV IDED
SOI{DATE
18 SEPT 8.39 8.69
16 oCT 8.24 8.45

l{ean 8.32 8.57

SPRI}IG tI SIIIGLE DIVIDED
}IIilTER I{

0 8.16 8.57
40 8.48 8.57

l{ean 8.32 8.57

Ii TII,IE il ilMil LATE
PREVCR(P

RAPE 8.50 8.54
0ATS 8.48 8.25

ilean 8.49 8.39

r{ TIilE t{ oRlr ll IATE
SOXDATE

18 SEPT 8.64 8.44
16 ocT 8.34 8.34

llean 8.49 8.39

Hean

L52
8.36

8.44

i,!ea n

8.52
8.36

8,44

llean

8.54
8.34

8.44

llean

8. s2
8.36

8.44

llean

8,54
8.34

8.44

llean

8.36
8.52

8.44

l,lean

8.52
8.36

8,44

I'lea n

8.s4
8.34

8.44
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GRAII{ TOTIIIE S /H EC TARE

**rrr Tabl es of mans *r*r*

II TII{E
fIt{IER I{

0
40

lleao

II TII{E
SPRIT{G tI

S II{GLE
OIV IDED

l,lea n

PREVCR@
MPE

OATS

PREVCRP
RAPE

OATS

SOIDATE
18 SEPT

16 ocr

ll tloRll l{ LATE llean

8.44 8.29
8.55 8.s0

8.49 8.39

8.36
8.52

8.44

tl floRll t{ LATE ltean

8.49 8.39 8.44

xIlrTER I 0 40
SOTIDATE
18 SEPT 8.72 8.45
16 oCT 8.43 8.49

18 SEPT 8.30 8.70
16 oCT 8.00 8.46

SPRIIIG tI SIIIGLE DIVIDED
SO}IDAIE
18 SEPT 8.s5 8.51
16 oCT 8.41 8.51

18 SEPI 8.24 8.76
16 ocr 8.07 8.38

SPRIIIG Ii
I{INTER N

SITIGLE DIV IDED

0 8.44 8.7040 8.s2 8.42
0 7.87 8.43

40 8.44 8.71

8.49 8.14 8.32
8.49 8.64 8,57

PREVCROP

RAPE

0ATS

PREVCRP
MPE

OATS

SPRING tI
l.,I NTER N

SITIGLE DIVIDED

0 8.30 8.72
40 8.49 8.66
0 8.01 8.41

40 8.47 8.48

t{ TIilE l{ oRil il LATE
SOI'DATE
18 SEPT 8.55 8.62
16 ocr 8.46 8.46

18 SEPT 8.73 8.27
16 oCT 8.23 8.23
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GRAI I{ IOiII€S/HECTARE

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

PREVCROP

RAPE

OATS

SOXDAIE
18 SEPT

16 oCT

PREVCROP

MPE

OATS

SOMATE
18 SEPT

16 oCT

IIINTER I{
0

40

lIl{TR ilt{
PRECRPI{

RAPE

OATS

l{ea n

sPR 6 t{
PRECROPN

RAPE

OATS

lilean

SPRIG t{t{
XITITR NII

0
rc

llea n

N TII'IE
I{II{TER X

0
40

0
40

N TI}IE
}III{TER I{

0
40

0
40

N TII.IE
SPRIIIG N

SINGLE
O IV IDED

S I IIGLE
D IV IDED

t{ TIIIE
SPR I IIG

S I IIGLE
OIVIDEO

SII{GLE
D IVIDED

N TIIE
SPRIIIG Ii

SI IIGLE
DIV IOED

S I IIGLE
DIV IDED

0

7 .66
1 .07

7.36

0

5.91
4.49

5.20

0

4.7 6
5.64

5.20

t{ t{ oRit il LATE

8.59 8.55
8.42 8-52
8.28 8.02
8.68 8.48

it t{ oRil t{ LATE

8.65 8.37
8.53 8.51
8.23 8.20
8.46 8-49

N IIORI{ I{ LATE

8.58 8.38
8.43 8.69
8.41 7.90
8.55 8,60

lt t{oRil il LATE

8.67 8.12
8.61 8.77
8-32 8.r7
8.37 8.52

II NOR}I I{ LATE

8.41 t.*
8.46 8.67
8.58 8.38
8.51 8.62

40 ilean

7.90 7.78
1 .46 7 -26

7.68 ?.52

150 25O ilean

8.60 8.83 7.78
8.34 8.96 1.26

8.47 8.89 7.52

150 250 ilean

8.43 8.89 7.36
8.51 8.89 7.68

8.47 8.89 1.52
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GRAIII TOII I{E S /I{ EC TARE

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

sPRilC t{l{ 0 150
PRECRPII I{II,ITR I{t{

MPE 0 5.56 8.61
40 6.26 8.59

0ATS 0 3.96 8.26
40 5.01 8.42

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

250

8 .80
8.85
8.99
8.94

Tabl e
s.e.d.

Tab'le

s. e .d.

Tab'le

s.e.d.

Tabl e

s.e.d.

Tabl e

s .e. d.

Tabl e

s.e.d.

Ta b'l e

s .e. d.

I{ TITIE

0.I45

tI TIIIE

0.145

s.e.

0.290

PREVCROP PREVCROP

SOI{DATE IIII{TER I{
SPRING N SPRIT{G N

PREVCROP SOI{()ATE

0.102 0.102

tI TII{E PREVCROP

SOXDATE
0.102 0.145

PREVCROP SOXDATE
SPRING I{ SPRING II

0.145 0.145

SOIDATE }IIIITER II

},INTER N SPRITIG N

0.i02 0. i02

PREVCR@ SOMATE
I{IiITER II I{II{TER tI

0.145 0.145

TINTER I{ PREVCROP

SPRII{G N N TII{E
0.145 0.145

SPRII{G I{ PREVCRP
N TII€ SOMATE

}II T,ITER tI
0.145 0.205

SOT'DATE PREVCRP
IIIIITER I{ SO}IDATE

SPRITIG tI N TII.IE
0.205 0.205

PREVCR@ SO}IDATE
SPRIIIG N SPRII{G I{

I{ TIIiIE I{ TI}IE
0.205 0.205

cvr

3.4

0.205 0.205

PREVCROP SOMATE
IIIT{TER TI I{ITITER t{

TIIIE t{ TI[t
0.205 0.205

I{I TITER N

SPRII{G N

TI TII,IE
0.205

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

Stratum d.f .

llP 6

GRAIII I,IEAI{ DffI 82.6

PLOT AREA HARVESTED O.OO2O7
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GRAII{ TOII IIE S /H EC TAR E

****i Tables of means ***.r

sul.t{R t{P 0 40
SPRTG I{P

0 3.51
80 6.51

200 8-23

l.lean 6.11

4.21
6.94
8.46

6.54

0.223 0.182

Mean

3.86
6.7 6
8.34

6.32

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

Tabl e

s.e.d.
SUI,IIIR NP

0.315

CYT

6.1

SPRNG i{P sUl.T{R t{P SPRI{6 t{P

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

Stratum d.f .

taP 10

GRAII{ LTEA 0il1 80.6

STRA}I TOIITIES/HECTARE

*ralr Tables of means ****

sutotR t{P 0
sPRr{6 rP

0 3.65
80 6.39

200 7.83

l{ea n 5.95

sTRAll [EAil oilI 60.7

PLOT AREA HARVESTED O.OOO47

s .e.

0.386

40

3.86
6.53

6.24

l{ea n

3.i6
6 .46
8.08

6.10
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