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gLlRlcs/LO and 91/tllcs/10

I.ONG TERI{ LNiING

Obj.ct: To study the effects of differeat amouats of line, phosphate and
sulphur on the yields ard coniposj.tioos of a sequence of crops -
Rothansted (R) saryers I and Woburn (W) stackyard C.

Spoa.or.: S.P. Ucclath, P-B- BaEaclough, G-E-J- ui.lford-

The 30th year, ,. oilseed rape -

Eor previous years see 'Details' 196?, 19?3 and 74 -90 /Rtl{/cs/ 10 -

D..19a: 2 randoaised blocks of 15 plots spLit into 2.

froL pl'ot d.Lrntioa.: 6.0 x 18.3-

Ir..tD!t.: A11 conibinations of: -

Whole pfots

1 . CSNI

2- P

0

P1
P2
P3

Resj.dual effects of ground chalk (totlnes caco3)
(totaI applied 1962-811 t

Rothansted total woburn total
R W t962-78 L9a2-47 \962-18 1942-41
000000

159 18 63
24.5 25.5 15 9.5 14 11.s
52.5 45.5 30 22.5 23 22-5

Residual effects of P fertj.Ij.zer applied:

until 19?8 1981 1982 1983 1988
REW R&II REN R W R II

0000000
O Pl P1 OP2 P1 P1
P Pl O P2P2 P1 P1
P P3 Pl P2P4 P3P3

Rates 1981-83 P'l-, P2, P3t P4 = 25t 50, 75, 100 kq P as superphosphate

Sub plots

3. SULPEUR Sulphur (kq S, as calciun sulphate):

0

30

NoTEs: {1) Until 1978 test P was applied cumulatively, rates varied with
crop, none in 19?9 and 1980. x was also applj.ed cumulatively,
to P1 and P3 plots. Since 1981 K has been applied basally
(none in 1986. 198?, 1989 and 1990).

(2) Sulphr.ri $as applied as gypsum (17.5t S) on 13 IIar:, 1991 (R) ,
21 Mar (w).

(3) Test manganese l{as applied cuinulatively, 198? 90.

A6
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9L lel cs / Lo .ad 91/Vcsl10

Ba.aL q?llcatLon.:
saxyers I (R): l,tanures: (25:0:161 at 200 kg. 'Nitram' at 640 kq.

Magnesiun at 0.13 kg as 'vytel Liguid Magnesiurn' in 200 1.
lranganese at 0.093 kg as 'vytel Liquid uanganese' in 200 l.
lleedkj.llers: lletazachlor at 0.75 kg in 200 I. clopyralid at
0.10 k9 in 200 I. Eungicide: Prochloraz at 0.50 k9 in 200 I and on
a second occasion at 0-40 kg in 200 1. Insecticide: Deltanethrio
at 6.2 9 in 200 l ard at 12 g in 200 l on a second occasion.
Desiccant: Diquat at 0-60 kg ion applied lgith wetting agent,
'vassgro'at 0.52 I, in 520 t, Irrlgation: 25 nm applied on two
occaslons.

stackyard c (w): Ilanures: (25:0:15) at 200 k9- Magnesium at 0.13 kg
as ivytel l,iquid Uag.esj.um' in 200 1. 'Ni.tram' at 580 kg-
Manganese at 0.0?8 kg as rvytel liquid Uanganese' in 300 I.
needkilters: Quizalofop-ethyl at 38 9 rrith metazachlor at 0.?5 k9
applied with adjuvant icropspray 11 Ei at 2-0 I fn 220 l.
Fungicide: Prochloraz at 0-28 k9 applied with the second
j.nsecticlde j.n 200 1. Insecticide: Deltanelhrin ax 6-2 g in 22O L

and on a second occasion at 12 g. Desiccant: Diquat at 0.60 kg
ion applied with a wetting agent, 'Agral' at 0.40 1, in 400 I.

g..d: Liblavo, dlessed fenpropimorph, ganma-HcE, and thiran. at 6.0 kg
(R 6 w).

cu1tlv.tl,oa., .tc. r-
Sawyels I (R) : N and K applj.ed; 23 Aug, 1990. Ploughed: 28 Aug.

Rolled: 29 Aug. Rotary harrorred: 30 Aug. Rotary harlor ed, seed
sown, harroered, roLled, metazachl.o! applied: 31 Aug. Irrigated:
2l and 21 Sept. Deltarnethrin applied: ? Nov. Prochloraz and U9
applied: 3 Dec- clopyralid applied: 17 Dec. N applied: 4 Mar,
1991. Second deltamethrin applied: 12 Apr- second prochloraz and
Mn applied: 23 apr. Desiccaot xith rettirg agent applied:
30 July, Combine harvested: 7 Aug.

Stackyard C (W): Disced: 15 Aug, 1990. Subsoifed with tines 1,5 n
apart, 0.4 m deep: 21 Aug- Ploughed and rol.led: 22 Auq. N and K
applied: 28 Aug. Rotary harroHed rlith crunbler attached, seed
sottl: 30 Aug. Weedkillers and adjuvant applied: 1 Nov.
Deltametbrin applied: 15 ov. Mg applied: 3 Dec. N applj.ed:
15 Mar, 1991. second deltanethrin applied with fungicide: 12 Apr.
ttn appli.ed: 9 !tay. Desiccant nlth $ettlhq agen! applied: 1 Aug.
Combine harvested: 13 Aug.
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91,/R./Cg,/10 SrXrrRS r (R)

cRllt (lI 90t DRr t4rlER) (xxEs/sEclrnE

r**rr Tables of neans r*r**

P
CAIIT

0

15

52 .5

l.lean

nu,.PEgR
ctl!f,

0
15

Mean

SI,I.PBUR
P
o

P1
P2
P3

Mean

CElIJt
0

1,5

24.5

52.5

o

0.39
1.95
2.46
2.97

1.93

0

1.38
2.52
2.O6
2.33

2-O'l

0

1.99
1..98
2.75
2.L6

2.O7

SUI'BUR
P
o

P1
P2
P3
o

P1
P2
P3

o
P1
P2
P3

o
P1
P2
P3

P1

t-20
2.94
1. 33
2 -22

2.05

30

1.39
2 -25
2 -1't
2 -AO

2 -15

30

1.87
2 -al
2-61
2.03

2.15

0

o .52
1.05

2.61
2.47
3 -12
2 -94

2-40
1.91
1.96
1.98
2 -59
1.85
2 -33
2-53

P2

1.6?
3.08
2-O1
2.68

2.38

Uean

1.39
2.3e
2.r2
2.56

2.u

Mean

1. 93
2.05

2. 10

2.rL

30

0 -21
1-34
1.99
1.9?
1.41
2.11
3.22
1.55

t.'t 4

2 -19
2.23

2.59
3.02
2.35

P3

1.54
2.!r
2-!4

2.10

Mean

2 -38
2. t2
2 -56

2 -11
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,L|NCS/LO SrrflarRr' r (R)

GRIJX (Il 9OI DRY XATTER,} I{NXES/BECTIRE

*** standard erlors of differences of means ***

CEAI,X P SUI,PEOR CSAIlx
P

0.1L9 0.419 0.210 0.838

coI.I P Cl'lr-{
SI'LPTB, $,IAEOR P

SUIIP&R,
0.514 0-514 L.O2't

Except rh€n conparing neans yith the Baoe level (sl of
cBlLf, 0.120
D 0.420
cgltrx.P 0.839

***** Straturn staodard errors and coefficients of varlatlon **r**

s.e- cv*

BLOCK-WP 15 0.838 39.1
BLOCK.nP.SP 16 0.839 39.8

GR.AIN UE]AN DMI ?6.3

Stratun d-f.

SUB PLOA 
'REA 

EARVESTED O.OOO79

gLla/cs/Lo sracxrlnD c (r)
cRaI[ (l! 90r DRy ]rarrER) mN[Es/EEcanRE

*r*r* Tables of means iirli

P O P1 P2 P3 Mean
cll,.x

0 0.35 0.56 1. 95 1- 76 1. 16
9 2-t5 2.65 2.56 2.3! 2.At

25.5 2-2s 2.12 2.71 2,7'1 2.62
45.5 2-A4 2.39 2.66 2.85 2.69

Mean 1-90 2-08 2.4'l 2.42 2.22

s(,l.Pl[rR 0 30 Mean
CXAIJi

0 1.15 1.15 1.16
9 2 -20 2.63 2,47

25 -5 2 -58 2.65 2.62
45.5 2 -52 2.A6 2.69

Mean 2-12 2.32 2 -22
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gLlalcgho strcf,rrnD c (')

cB,llr (rt 90i DRt lclltRl lollLEs/EEcllRE

r*i*r Tables of neans irr*i

AUI.PEI,r
P
o

P1
P2
P3

Mean

.Err{
o

9

25 -5

45.5

0

1.80
1.95
2.35
2.36

gotaaur
P

o
P1
E2
P3
o

P1
P2
P3

P1

P3
o

P1
P2
P3

30

2.00
2 -2\
2 -60
2.48

2 .32

0

0-41
0-1,1
1.99
2.09
1.94
2 .6s
2 -23
1.99
2-to
2.46
2-62
2 -76
2 -15
2 -t't
2.56
2 -60

l{ean

1-90
2.08
2.41
2-42

2 -22

30

0.29
0-98
1.91
1.{3
2.35

2.89
2-62
2.40
2 -59
2.AL
2-79
2.94
2-62
2 -'17
3.10

*rr staodard errors of di.fferences of means *r*

^lr r.(

0. 168

ctllI(
SUI.PsuR.

0.234

P

0.168

P
SI'I,PEI'R

o .234

SI'ITEUR

0 .115

CE}II
P

SUllEgR
0.469

CEII,X
P

0 .337

Except rhen conparing neans vith tbe same ]evel(s) of
a -230

0.230
0.461

CSN.X
P

CE}J,X. P

Stratun

BLOCK. WP

BLOCK.!{?. SP

**r** Stlaturn standard error3 and coefficients of varlation ***ra

d.f.

15
16

0.33?
0 .461

t5 -2
20.8

GRAIN UEAN DM* 90.5

SUB PLOT AREA ITARVESTED O.OO182
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