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85/R/CS/303

FACTORS AFFECTIi{G TTLLERII{G ANO YIELi)

object: To study the effects of applying ni trogen at a range of growth
stages on tiller production and survlval and on the yleld of winter
wheat - Long Hoos I/II.

Sponsors: R.D. Prex, R.J. Darby, A. Penny,6.C. Scott, G.N. Thorne,
A.D. Todd, D. ti. llood.

Associate sponsors: P.B. Barraclough, A.H. [eir, F,V. Hiddoi{son.

The second year, winter [heat.

Design: 2 \ 2 \ 2 x 2 x 2 + ?6 extra plots.

Ihole plot dimnsions: 3.0 x 18.0.

Trcatoents: All combinations of the fol lorri ng (aIl given insecticides
and nol I uscicide ):

l. PREVCRoP Previous croppi ng:

RAPE l{. oilseed rape, failed and re-so*n to s. oilseed
rape in 1984

0ATS I. oats in 1984

2. HIilTER llitrogen (kg tl), as urea, in winter:

0 None
60 50 kg { on 7 Noy, 1984

3. E sPl{G ll Application of nitrogen,60 kg N after rape, B0 kg N

after oats, as 'Nitro-Chalt' (25X ll) in ear^'ly
sPri n g:

EARLY D Half on 25 Feb, 1985 half on 18 llar
EARLY S A'll on 13 ltar

4. L SPI{G ll App'lication of nitrogen, 120 kg t{ after rape,
150 kg lt after oats, as 't{itro-Chalk' (26X tf) in
late spring:

LATE D Ha'lf on 15 Apr, half on 9 May
LATE s A'l I on 15 Apr

5. St IIGR ll l{itrogen (kg tl), as 't{itro-Chalk' (26f, ), in sunrner:

0 tlone
60 60 k9 i{ on 30 }hy

plus a'll conbinations of the folloyring (all given late spring il divided
and sunmer N but not given insecticides):

1. PRECR@X Previous croppi ng:

RAPE ll. oilseed rape failed and re-soyrn to s. oilseed rape
in 1984

SATS I. oats in 1984
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2. l{Il{TR t,lx Iitrogen (kg l{), as urea, in inter:

0 l{one
60 60 kg fl on 7 l{ov, 1984

3. ESPI{G tlx Application of nitrogen, 60 kg t{ after rape, 80 kg l{
after oats, as ,ilitro-Chalk, (26f il) in ear'ly
spring:

EARLY 0 HaIf on 25 Feb, 1985 half on l8 lhr
EARLY S Al'i on 18 ltar

plus all combinations of the follo[ing (aIl qiven insecticides and
mollusclclde but not summer l{):

1. PRECR@i| Previous croppi ng:

MPE l. oilseed rape, failed and re-sown to s. oilseed
rape in 1984

0ATS L. oats in 1984

2. I{INTR Nt{ Nitrogen (kg N), as urea, in rrinter:

0 one
60 60 kg fl on 7 Nov, 1984

3. SPRNG t{l{ t{itrogen in spring (kg t,l), one thlrd on 18 Har, 1985,
two thirds on 15 Apr:

tl1 120 kg after rape, 180 kg after oatsl{3 240 kg after rape, 300 kg after oats

plus five extra treatmnts, all given insecticides, all duplicated:

EXTRA

RAPE I{0 After oilseed rape as above, given mlluscicide, no
nitrogen

0ATS ll0 After oats as above, given rDlluscicide, no nitrogen
RAPE ilo After oilseed rape as above, glven no molluscicide,

given rlnter l{, early spring N divided, late
spring tl divided and sufiner ll

0AISS0 F After oats as above, given no surmer nitrogen, given
fenpropimorph at 0.75 kg in 220 I on 10 Dec,
1984 given early spring divided, late spring l{
divided and mol I usci ci de

0ATSS[{ F As for 0ATSS0 F also given suflner nitrogen

E'ight additlonal plots fol lorring falIoH rere used for root sampling,
yields not taken.

l{0TE5: (l) Insecticide treatments were: Cypermethrin at 0.02 kg in 200 |
on 30 oct, 1984 plus chl orpyri fos at 0.72 k9 in 220 I on
30,ran, 1985 plus onethoate at 0.65 kg ln 220 I on 4 Apr.

(2) The molluscicide treatmnt was: ilethiocarb at 0.22 kg applied
as pellets on 13 Sept, 1984.
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Standard appl ications (1984 crops):
Rape: l{anures: 'Nitro-Chalk' (26X N) at 250 kg fol I o$,ed by

l,leedkillens: TCA at 11 kg in 220 l. propachlor at 4.3
250 l.

oats: Ilanures: ' itro-Cha1k' (26% ti) at 130 kg
l,leedkillers: Paraquat at 0.60 k9 ion in 200
at 2.4 k9 in 220 1, oicamba, necoprop and
5.0 l) in 250 l.

770 k9.
k9 i n

fol lowed by 380 kg.
'l . l|ethabenzth i a zu.on

I'ICPA (as 'Herrisol' at

Seed (1984 crops ):
Rape: Jet Neuf, dressed thiram and iprodione, sown at 9.0 kg

(crop fai'led). Re-sown in spring with Brutor. dressed
thirari and fenpropimorph, sown at 3.0 k9.

oats: Pennal , sown at 190 kg.

Culti vat'ions, etc. (1984 crops):-
Both crops and fal'lo!r; Heavy spring-:ine cultivaled twice: 24 Aug,

1983. Di sced: 26 Aug.
Rape: First N applied, TCA applied: 30 Aug, 1983. Rotary harro{ed,

seed sown: 31 Aug. Rotary cultivated (crop failed) : 7 Dec.
Second N applied; 5 Apr, 1984. qeavy spring-tine cultivated,
rotary harrowed: 12 Apr. Rotary harrowed, seed sovrn: 13 Apr.
Propachlor app'lied: 18 Apr. Combine harvested: 3 Sept,

oats: N applied: 30 Aug, 1983. Pa.aquat applied: 2 oct. Spring-tine
cultivated, rotary harrorred, seed sown: 4 oct. lleth abenz th i azu ron
applied: 6 oct. N applied: 5 Apr, 1984. 'Herrisol' applied:
18 Apr. Conb'ine ha.vested: 3 Aug.

Falloir: Rotary hoed; 22 June, 1984.
Previous crops: Potatoes 1982, w. barley 1983.

Basal applications (to 1985 wheat): llanures: (0:18:36) at 280 kg.
Ieedkillers: Isoproturon at 2.4 k9 with rEcoprop at 1.1 kg,
bromoxyni'l at 0.14 kg and'ioxynil at 0.14 kg in 250 1. Fungicides:
Proch'loraz at 0.40 kg and canbendazifl at 0.15 kg in 200 l.
Propiconazole at 0.25 k9 in 200 l. Propiconazole at 0.12 kg with
carbendazim and maneb (as 'Septal' at 2.5 kg) in 200 1. Insect'icide:
Pinimicarb at 0.14 kg in 200 l.

Seed (1985 wheat): Avalon, sonn at 220 kg.

Cultivations, etc. (to 1985 wheat):- Cultivated by rotany digger (1984
rape stubble only): 8 Sept, 1984. PK applied: 10 Sept. Ploughed,
spring-tine cultivated: 11 Sept. Disced three times: 12 sept.
Rotary harrowed, seed sown: 19 Sept, Ieedkillers applied: 7 Dec.
Prochloraz and carbendazim applied: 10 Apr, 1985. Propiconazole
applied: 31 I'lay. Propiconazole with 'Septal' applied: 2 July.
Insecticide appliedt 15 July. Coirbine ha.vested: 29 Aug.

N0TE: 5oi1 samples [ere taken for rneasurements of water and mineral N

contents in october, t{ovember and FebruarJ,. Light interception,
dry i€ight, 'leaf area, shoot numbers, N content of the
above-ground crop and stem oitrate contents *ere measured cn
several occasions. Foliar and sten-based diseases and shoot
borers were assessed.
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GRAIi{ Tor{lrE S/HEC TARE

r***r TAELES 0F ilEAl{s *r**
I{II{TER I{ O 60 IGAN
PREVCAOP

RAPE 10,34 9.82 10.080ATS 10.66 !0.42 10.s4

r{EAil 10.50 10,12 10.31

E SPI{G I{ EARTY O EARLY S I'IEAN
PREVCR(P

RAPE 10.06 10.10 10.08
0ATS 10.55 10.53 10.54

i€A 10.31 10.31 10.31

E SP}IG N EARLY D EARLY S I{EAI{
XITITER I{

0 10.39 10.60 10.5060 10.22 10.03 10.72

r,rEAt{ 10.31 10.31 10.31

L SPIIG I{ LATE D LATE S I.IEAN
PREVCRP

RAPE 10.20 9.96 10.08
0ATS 10.73 10.34 10.54

r.rEAfl 10.47 10.15 10.31

L SPI{G I{ LATE D LATE S I{EAI{
TITITER I{

0 10.66 10.33 10.5060 10.27 9.97 10.12

tf4fl 10.47 10.15 10.31

L SPI{6 !I LATE D LATE S I'IEAII
E SPl{6 l{

EARLY D 10.52 10.09 10.3!
EARLY S t0.42 10.21 10.31

I'|EAN 10.47 10.15 10.3r

SUttlER N 0 60 tlEAN
PREVCROP

RAPE 9.94 10.22 10.080ATS 10.34 10.74 10.54

[EAr{ 10.14 10.48 10.31
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GRAIN TONNES/HECTARE

***** TABLES 0F HEANS *r***

sur,t{ER
hIIt{TER Ii

0
60

I'IEAN

sutitt'tER ti
E SPNG N

EARLY O

EARLY S

tAr{

SUMIIER Ii
L SPIIG N

LATE C

LATE S

[EAr{

r{lr{TR Nx
PRECROP X

RAPE

OATS

IiIEAN

ESPNG NX
PRECROP X

RAPE
OATS

r,tEAt{

ESPNG NX
I{INTR NX

0
60

HEAII

}II TR NN

PRECR@II
RAPE
OATS

I'tEAN

0 60 MEAI{

10.34 10,66 10,50
9.95 10.30 10.12

10,14 10.48 10.3r

0 60 lilEAN

10.09 10.52 10,31
10.19 10.44 10.31

10.14 10.48 10.31

0 60 r{EAr{

10.25 10.68 10.47
10.03 10,28 10.15

10.14 10.48 10.31

0 60 l',lEAN

10.49 10.58 10.53
to.?z 10.82 10.77

10.60 10.70 10.55

EARLY D EARLY S I'IEAN

10.63 10.44 10.53
11.08 10.46 10.77

10.85 10.45 10.55

EARLY D EARLY S !{EAN

10.99 10.21 10.60
10.71 10.68 10.70

10.85 10.45 10.65

0 60 r'tEAN

10.05 9.86 9.96
10.32 10.09 10.20

10.18 9.98 10.08
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GMIN TO{I{ES/HECTARE

***r* TABLES 0F IGA S *r***

sPRtG t{ r{1 r{3 r,rEAN

PRECRE
MPE 9.99 9.92 9.96
0ATS 10.31 10.10 10.20

IEAN 10.15 10.01 10.08

SPRNG t{t{ r{l [3 r'rEAt{

TINTR tI
0 10.03 10.33 10.18

60 t0.27 9.69 9.98

r{EAr{ 10.15 10.01 10.08

EXTRA RAPE NO OATS I{O RAPE I'O OATSSO F OATSSN F
8.39 5.04 9.34 10.71 10.77

***ff STAIDARD ERRORS OF DIFFEREI{CES OF !1EA!I5 *****

(r,rAr{ FACT0RIAL PLoTS or{LY)
I.IARGII{ OF TTO FACTOR TA8LEs 0.114
IXO FACMR TABLE5 0.161

*T**T STMTUI{ STAIIOARD ERRORS AI{D COEFFICTEi{TS OF VARIATION T}+**

STRATUI,I

ltP

SE

0.322

DF

16

cvl

3.1

GRAIN [EAti D U 85.4

PLOT AREA HARVESTEO 0.00246
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