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S4lRlBKlr

BROADBALK

object: To study the effects of organic and inorganic manures on
continuous w. wheat. From 1968 tt{o three-yeaa rotations were
included: potatoes, beans, w. wheat and fallow, r. wheat, w. wheat.
In 1979 the first rotation was changed to fal'lor{, potatoes, w. wheat.ln 1980 the second rotation reverted to continuous w. wheat.

The 141st year, l{. wheat, fallov{, potatoes.

For previous years see 'Details' 1967 and 1973, Station Report for 1966,pp. 229-231, Station Report for 1968, part Z, and l4-B3tRlBKtt.

Areas harvested:

lheat : Secti on
0 0.00434
i 0.00798

2,3,5,and 6 0.00659
I and 9 0.00694

Potatoes: 7 0.00659

Treatments:

Ihole p'l ots

PLOT Ferti I izers and organic manures:-
Treatments

P'lot unti I 1967

01Di{2PK 01
210N2 ?.t D

220 22 0
030 03 l{one
05F 05 P K Na tlg
06NlF 06 Nl P K th l.ls
07li2F 07 2PKNatts
08N3F 08 N3 P K ih I'lg
09N4F 09 N*l P K Na ltg
10N2 10 N2
11N2P 11 N2 P

121{2PNA 12 N2 P a
13N2PK 13 N2 P K
l4N2PKt'lG 14 N2 P I'19

l5N3F 15 N2 P K Na Hg
16N2F 16 N*2PK aMs
l7N1+3FH 17 Nz(A)
18t{0+3FH 18 p K Nh I,tg(A)
19C 19 C

201{KllG 20 N2 K tla Mg

(A) Al ternati n 9

+ To w. I,,heat only: autumn N a'lternates.
i'rlg ) on both plots 17 and 18.

Change s
from 1980

.

N1+3 1/2(PK (Na) M9)+
N0+3 1721Px (Na) t{s)i

Treatment s
from 1968

l'lg
Iia ) Mg

a) llg
Ia) [g
Na) llg

I
Na) M9

a) I'lg
K (Na) s)
K (t{a) t'19 )

)Ms

. t{g
(ri
(r{

(P
(P

Na)

Na
K

K
K

K

l{a
K

K

K
(
2(
2(

(N,

D N2
DN2
D

None
PK(
N1 P

N2 P

N3 P

N4P
N2
N2P
N2P
N2 P

N2P
N3 P

N2 P

N2 1/
N2 t/
c
N2 K

Potatoes receive N3 U2(PK (Na)

P
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E4lRlBK/r

[1,fl2,t{3,t14: 48, 96, 144, 192 kg t{ (as sulphate of anmonia until 1967,
except l{* nhich was nitrate of soda. All as 't{itro-Chalk,
in spri ng from 1968).

tl0+3; N1+3: l{one in autumn + 144 kg in spring; 48 kg t{ in autumn +
144 kg ti in spring.
35 kg P as single superphosphate (triple superphosphate in
r974)
90 kg K as sulphate of potash
55 kg a as sulphate of soda
16 kg Na as sulphate of soda until 1973
30 kg Mg annually to Plot 14, 35 kg [9 every third year to
other plots since 1974. All as kieserite since 1974,
previously as sulphate of magnes'ia annually

D: Farq/ard manure at 35 tonnes
C: Castor mea'l to supply 96 kg N

F: P K (t{a) I'lg H: Half rate

Strips of sub-plots: Until 1967 wheat alone was grorrn on the experiment,
with sone bare falloring on strips of sub-plots.
From 1968, ten sub-plots were started w.ith the
folIo'ing croppi ng: -

SECTI0N Section 68 69
sc0/r{33 0 r{ r{
5C1/1118 1 !l r{
sc2/t{lP 2 BE }r
5C3/r{5 3 }l }l

-4ItP
sc5/Ii6 5 t{ F

sc6/[7 6 F ti
POTATOE5 7 P BE
sc8/II3 8* It I
5g9lt26 9 [ r,l

ll = w. wheat, P = potatoes, BE = s. beans, F = fa'llow

* No |reedki I lers

oTES: (1) For a fuller record of treatments see 'Details, etc.
(2) Since autumn 1975 chalk is applied at 2.9 t each

autumn to sets of Sections on a three-year cycle.
Year 1: Sections 1,2,3. Year 2: Sections 6,7,8 and 9,
Year 3: Sections 0,4,5. Chalk is applied to all plots
of each secti on.

Standard appl i cations :

!1. y{heat: }lanures: Sections 0 and 5 onty: Chalk at 2.9 t.
[eedkillers: (not applied to section 8): Ch'lortoluron at 3.5 kg in
250 l. Cyanazine at 0.30 'l and mecoprop at 2.0 I in 250 t.
Fungicide: Propiconazole at 0.25 kg in 250 l. Insecticide:
Pirimicarb at 0.14 kg in 500 l.

D.

K:
Na:

(Na):
g:

70, 7t, 72,
73, 14, 75,
and and and
76 77 78 79 80 81 82 83 84Ilt{t{It{}t}tl{tt
Il{}lt{t{t{tJHl{
PBE I{ F P }I F P TI

Ft{t{FIt{}lr{l{
BETIPPTIFP}IF
r{}lFt{[I]lr{t{
l{Ftt{}lIIt{}l
t{ PBE I{ F P U F P

t{lIt{l{FilUI
{l{Ili[r,litut{
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s4lRlBKlL

Potatoes: lleedkillers: Linuron at 1,3 kg and paraquat at 0.50 kg ion in
500 l. Fungicide: Fentin hydroxide at 0.28 kg, on six occasions,
the first in 250 I and the remainder in 200'l , applied rith the
insecticide on the first and third occasions. Insecticide:
Pirimicarb at 0.14 k9 on tyo occasions.

Fallow: ilanures: Chalk at 2.9 t.
Seed: ll. wheat: Flanders, dressed chlorfenvinphos, sown at 210 kg.

Potatoes: Pentl and Crown-

Culti vations, etc.:-
All Sections: Sulphate of potash, sulphate of soda, kieserite and castor

meal applied: 6 Sept, 1983. Superphosphate applied: 7 Sept. FYlt
applied: 8 Sept. Ploughed: 9 Sept. Spring-tine cultivated: 4 oct.

Cropped Sections: ll. rheat: Chalk to sectlons 0 and 5: 31 Aug, 1983.
Autumn l{ applied: 7 Sept. Rotary harrored, seed sorn: 6 oct.
Chlortoluron applied (except Section 8): 1 &c. Cyanazine and
mecoprop applied (except Section 8): 10 Apr, 1984. Spring tt applied:
13 Apr. Fungicide applied: 1l June. Insecticide app'lied: 28 June.
Combi ne harvested: 14 Au9.

Potato€s: Chisel ploughed: 13 Dec, 1983. t{ applied: 3 Apr, 1984.
Rotary harro*ed, potatoes p'lanted: 4 Apr. Rotary ridged: 10 Apr.
lleedkillers applied: 3 [ay. Fentin hydroxide yith the insecticide
applied: 19 June, 15 July. Fentin hydroxide applied: 3 July,
30 July, 13 Aug, and 28 Aug. Haulm mechanically destroyed: 3 Sept.
Lifted: 4 Sept.

Fallor: Chalk applied: 31 Aug, 1983. Chisel ploughed: 13 Dec.
Ploughed: I ay, 1984. Heavy spring-tine cultivated: I Hay.
P'loughed: 18 June. Spring-tine cultivated; 25 &ne. Rotary
cultivated: 23 Ju'ly .

NoTE: The percentage lreights of rreed seeds in the recorded grain yields of
plots in Section I *ere nEasured. only five plots exceeded 31
(Plots 05 and 05 101; Plot 19 slj Plots 07 and 16 4t) and no
adjustments have been made.

11
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84/R/BK/1 r.yHEAT

GRAI r{ T0r{r{ES/HECTARE

fir TABLES 0F l{EAilS r**rr

SECTIo'{ SCzlylP 5C8/X3
PLOT

010 2PK 8.92 r
210X2 9.26 4,08

220 8.56 5.03
030 3.55 t.7 4
05F 3.50 2.35

06r{1F 5.67 2.52
07N2F 1.24 2.28
08ri3F 7.90 2.90
09r{4F 8.33 3.37

10t{ 2 5.46 3 -37
11N2P 6.41 2.r4

12r{2Pr{A 6.68 2.94
13il2PK 7.2s 2.23

14t{2PKr{G 1.22 2.67
15r{3F 7.79 2.59
16r2F 7.31 1.96

17t{1+3FH 8.01 3- 30
18t{0+3FH 8.02 2.95

19C 5.52 3.14
zoNXltG * *

GRAIIi I{EAT{ DI,IX 84.7

PLOT
0lDt(2PK

210N2
220
030
05F

O6NlF
07li2F
O8N3F
O9N4F

1ofl 2
I1N2P

12r{2Pi{A
13N2PK

I4I{2PKXG
15il3F
I6N2F

17t11+3F H

18N0+3FH
l9c

2 0r.lKr.rG

5.55 *
7.43 7.65
6.59 s.22
2.04 1.46
2.20 r.52
3.04 2.39
4.04 3.10
4.70 3.54
5.30 3.84
2,20 2.32
2.9r 1.86
3.19 1.80
3.92 2.60
3.85 2.56
4.69 3.23
3.90 2.79
4.98 4.05
4.15 3.09
3.36 3.34r 2.45

sc3/x5

8.27
8.3 2
6.62
2.10
1.90
3.41
5.50
6.19
6.7 5
4.26
3.42
4.7 3
5.09
5.32
6.03
5.40
6. 31
s.68
3.4 5

8.04
9.41
7. 11
1.6 3
1. 91
3.67
5. 19
6.28
6.6 9
5.00
4.25
4.56
5. 1l
5.11
5.86
s.16
6. s6
6.10
4.04

8,42
7.34
1.95
1.79
4.14
5.62
6.58
6.82
2.95
2.02
3.97
5. 9l
s.50
6. 10

6. 31

4. 15

sc5/r6 sc6/Il7 scl/X18 SC9/X26 SC0/l{33 M EAN

7.89 *
8.31 8.67
6.30 6.59
1.43 z.tt
1.78 1.97
3.45 3.89
5.38 5.92
6.27 6.82
6.39 6.61
4.15 3.58
4.13 3.86
5.03 4.78
5.21 5.43
5.10 5.56
6.21 6.23
5.18 5.44
6.60 6.76
6.09 6.13
2.8s 4.00* 4.03

* 8.28
8.90 8.17
7.13 6.83
2.26 2.10
2.40 2.21
4.47 3.90
5,76 s.36
6.57 6.23
6.7 r 6.46
3.64 4.0s
4.02 3.78
5.04 4.72
5.39 s.20
5.60 5.26
6.44 5.91
5.68 5.2t
5.16 6.25
6.05 5.86
3.89 3.88
3.91 3.97

STRAl{ TONI{ES/HECTARE

***** TABLES 0F I{EANS *****

sEcTI0r{ sc2lI1P SCl/I18 I.IEA N

6.65
7.54
5.91
r.7 5
i.86
?.12

4.t2
4,57
2.26
2.39
2.49
3.26
3.20
3.96
3.35
4.52
3.62
3.3s
2.45

sTRAri tlEAN Dtit% 78.5

T2
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84/R/BK/r

POTATOES

*rrrr TABLES 0F IIEA S rr**r

PLOT
01Dr{2PK

21DN2
220
030
05F

O6NlF
07!l2F
08ri3F
09 4F
102

11t{2P
12t{2PM

131{2PK
14il2PKltG

151{3F
16t{2F

l7t{3FH
18N3FH

19C

TOTAL TUBERS
T0r{r{E s/
HECTARE

21.8
28,6
29.1

7.4
13.7
18.0
21.9
25.3
21 .9

8.4
9.4

11. 7
17.3
20.8
24.2
24.2
19.8
22.2
16.4

l IIARE
cl{ ( 1.5
R IDDLE

91.4
91. 9
95.8
89.5
9 4.6
93.6
92.1
93.1
9 4.4
90.3
88.0
86.0
91 .5
93.2
95.2
95.2
93.5
94.6
9 4.8

3.81
r NcH )
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84lRlHBl2

HOOSFIELD

object: To study the effects of organic and inorganic mitnures on continuouss. barley. From 1968 to 1978 a rotation of potato€s, beans ands. barley ras practised. The rotatlon rras discontinued in 1979 and the
experiment reverted to continuous s. barley.

The 133rd year, s. barley.

For previous years see 'Details, 1967 and 1973, Station Report for 1966 and
74-83/RlilBl2.

Treatments: All conbinations of:-
1. ltAliURE Ferti'lizers and organic manures:

lbne
-P- llone
--K ilone
-PK l{one
A-- A
AP- A
A.( A
APK A
N---- NP--- r{
fi-K-- t{
PK-- il

t{--s-
t{P-s-t{-Ks- t{PKS- t{
---s t{

NP--S it
N-K-S
tlPK-S tt
--s5 t{t{P-ss t{r{-$s t{I{PKSs Nc(--) cc(P-) cc(-() c

c(P() c
D llone(D) (D)
(A) (Ashes )- None

Form of N Addi ti ona'l
1852-1966 treatments

1852-1979

Changes
since
1980

P-
K ( Ia )l,ts

PK( Na )t'ls

P-
K( ila )ilg

PK( a )ll9

P-
((t{a)[g

PK( t{a )l'ls
si

I/51
K( Na )tilsSi

PK( Na )ltssi
- Si added

Pn
K(ila)ils

PK(fla) 9si_
PSi
K(Na)llgSi

PK( a )llgsi- PKllg omltted
PI

K(Na ) ltls
PK( Na )l',lg

:

Si omi tted

Form of N: A, sulphate of ammonia: N, nitrate of soda - each to sliDolv
48 kg : C, castor meal to supply 96 kg N

ll lg 3 "t singte. superphosprriii ltripie superphosphate in 1974)90 kg K as sulphate of potash
16 kg a as sulphate of soda until 1973
35 kg [9, as kieserite every third year since 1974 (sulphate of
magnesi a annually until 1973)

P:
K:

(rla):
l'lg;

14
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84tR/HBl2

Si: Silicate of soda at 450 kg
0: Farmyard manure at 35 tonnes. (0): until 187I only

(Ashes): Ieed ash 1852-1916, furnace ash 1917-1932, none since

2. l{ Nitrogen fertilizer (kg ), as rllitro-Chalkt, since 1968
(cunulative tl applications until 1973, on a cyclic system
si nce 1974) :

0
48
96

r44

There are four extra plots testing a'll combinations of:-

1. ttAtlURE Fertilizers other than magnesium:

55141{2P( Plot 551 AN2PK
561--PK PIot 561 --PK
5711'll{2-- Plot 571 fl 2
581t{tl2-- Plot 581 ti 2

2: 96 kg N as 'Nitro-Chalk' since 1968. other sJmbol s as above.

2. l{GflESIUit t'lagnesium fertilizer (kg [9) as kieserite every third year
since 1974:

0
35

N0TE5: (1) For a fuller record see 'DetaiIs' etc.
(2) Chalk xas applied at 2.9 t to all plots in 6th barley after

potatoes,

Basal applications: l{eedk'i'llers: 3, 5-dichloropicolinic acid at 0.05 kg and
bromoxyni I at 0.24 k9 |rith mecoprop (as 'CllPP' at 3 l) applied with the
fungicide in 250 l. Fungicide: Tri demorph at 0.52 kg.

Seed: Triumph, dressed triadimenol and fuberidazole, sown at 160 kg.

Cultivations, etc.:- Chalk applied: 14 sept, 1983. P, K and silicate of
soda app'lied: 15 [ov. FYI'I applied, ploughed: 16 Nov. Spring-tine
cultivated: 7 l,lar, 1984. Seed sor{n: 8 [ar. t{ applied: 16 Apr.
{eedkillers and fungicide applied: 16 llay. Combine harvested: 18 Aug.

15
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84lRlflBl2

BARLEY

GRAIr{ To E5/HECTARE

*tr** TABLES 0F llEAl{S *****

lt
I.IAI{URE

-P-
--K
.PK
A--
AP.
A-K
APK

I----
t{ P---
N.K..
l{PK--
N--S-
t{ P-s-
t{-Ks-
l{PKS-
r{- - -s
t{P- -5
t{-r(-s

PK-S
r{--ss
t{P -ss
t{-Kss
t{PKSS
c(--)
c(P-)
c( -K)
c(PK)

D

(D)
(Al

ilEAt{

GRAI LtEAt{ 0[r

0

1.25
1.5 3
1.72
2.06
0.81
1.99
1.49
2.13
I.57
1.91
L.62
2.26
2.tt
2.36
2.19
2.54
i.44
2.2t
1.90
2.7 ?
1.84
2.47
1.89
2.99
i.65
2.20
2.0 3
2.55
7 .29
2.54
1.82
1.71

2.14

84.0

48

2.00
2.64
2.9t
3-77
1.50
2.40
2.53
3.5 4
L.7 6
3.16
?.64
4.3 6
3.02
3.6 6
3.52
4.51
1.95
4.29
3.16
4.61
2,36
4.0 4
3.33
4.56
2.81
3.81
3.53
4.57
7.50
J.t3
3. 31
2,7 t

3.4 5

96

?.04
3.58
3. 15
5.34
1.96
2.29
3,0 5
5.23
2.31
2.98
2.s4
5.3 2
2.95
4.57
4.62
s.7 7

2.89
4.13
3.3s
5.9?
2.56
4.5 t
4.02
6.14
3.53
4.52
4.25
5.6 3
1.76
4.19
3.56
2.63

4. 13

144

2.0 0
2.83
3.42
4.9 5
1.97
2.07
2.92
5.31
2.23
2.7 5
3.26
5.51
3.27
3.83
4.37
6.11
?.81
4.3 0
3.0 5
5.16
2.68
4.1t
4.03
6.27
3.24
3.88
4.7 4
5.7 6
7.5 5
3.44
4. 18
2.92

4.0 8

HEAI{

r.82
2.67
2.80
4.03
1.56
2.r9
2.50
4.05
1.97
2.70
2.52
4.36
2.84
3.6 i
3.67
4.7 3
2,27
3.88
2.86
4.86
2.36
3.93

4.99
?.81
3.60
3.6 4
4.63
7.55
3.35
3.22
2.49

3,45

l6
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E4lRlHS/?

EARLEY

STRA}I TONI{ES/HECTARE

r*r.* TAELES 0F itEA S *****

t{
I.IAI{URE

-P-
--K
-PK
A--
AP.
A.K
APK

D
(0)
(ol

IEAt{

0

0. 19
0.3 9
0.39
0.7 8
0.39
0.39
0.39
0.39
3. 13
0.7I
0.52
0.5 2

0.69

48

0. s8
0.7 9
0.98
1 .18
0.39
0.5 9
0.59
1.36
3.09
1.05
0. i8
0.i8

1.0 i

96

0.59
1.37
0.98
2.36
0.39
0.7 8
0.98
1.11
3.6 7

1.56
1.05
1.05

i.38

144

0.3 9
0.98
i.17
1.95
0.39
0.58
0.78
2.34
3.6 4
1.05
1.30
1.04

1.30

r'lEAr{

0.44
0.88
0.88
1.57
0.39
0.59
0.68
7.47

1.11
0. 9l
0.8 5

1.10

STRAI ttEAtt Dtfi 93.8

PLOT AREA HARYESTED O.OOOOT

BARLEV

GRAIN TOTITES/HECTARE

*.rr. TASLES 0F ilEAilS ***
T.iAIURE 55lA 2pK 561--pK 571nr{2-- 581 tt2--

r.GnEsIUH

t{EAt{ 5.05

GRAI titEAr{ DttX 85.8

PLOT AREA HARVESTEO O.OO331

3, 15

2.10
2.65

2.38

0 4.83
35 5.27

3.07
3.22

HEATI

2.82
3.22

r.21
1.7 5

1.51 3.02

t7
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84tRfiF l3

rHEAT AIID FALLOI{

object: Io study the effects of falloring on unmanured w. rheat -
Hoosfl el d.

The 129th year, tr. xheat.

For previous years see 'Details' 1967, 1973 and 74-83l[lyFl3.

Ihole plot dimnsions: 9.60 x 211.

Treatments:
Each-year there are tro plots, one is soun to w. wheat, one is fallow; they

alternate ln successive years. The comparison of effects of three-year-
and one-year fallor{, started in 1932, ras made for the last tine ln
198 2.

Standard appl i catl ons:
fheat plot: [eedklllers: Chlortoluron at 3.5 kg ln 250 l.
3, 6-dichloropicollnic acid at 0.07 kg and bromo{yni I at 0.34 kg }rith
mecoprop (as 'Cl,tPP' at 4.2 l) in 200 't . Insecticide: pirlmicar6 at
0.14 k9 in 200 l.

Seed: Flanders, dressed ch I orfenvi nphos , so*n at Zl0 kg,

Culti vati ons, etc: -
[heat plot: Ploughed: 12 Sept, 1983. Spring-tine cultivated: 6 Oct.

Rotary harrorred, seed so n: 7 oct. Chlortoluron applied: 1 Oec.
3, 6-dichloropicolinic acid, bromo{yni I and mecoprop applled: l7 Apr,

- -1984.- Insectlclde applied: 28 .hne. Combine harvested: 14 Aug.
Falloy plot: Ploughed: 12 Sept, 1983. Spring-t.ine cultivated: 6 Oat.

lleavy spring-tlne cultivated: 27 Apr, 1984. Ploughed: 2 itay.
Rolled, heavy spring-tine cultivated: I Hay. ploughed: 18 June.
Rolled, spring-tine cultivated: 25 June.

GRAIII ATID

YIELO

I{EAN DIll

PLOT AREA

sTRAr T0r{ ES/HECTARE

GRAII{ STRAI{1.95 L.zt

84,4 86.8

HARVESTED O. O6O09O

18

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-32 pp 12

84tRtEXt4

EXHAUSTIOII LAXD

object: To study the residual effects of manures, applied 1856-190l, on theyleld of continuous s. barley - ]bosflel d.

The l29th year, s. barley.

For previous years see 'Details, 1967, 1973 and 74-g3ttlExt4.

Treatments: All combinations of:-
lhole plots

1. PLoTFERT(o1) Plot numbers and manuring 1876-1901:

1- Plot I tlone
2- Plot 2 tlone
3D Plot 3 D

4D Plot 4 D

5n Plot 5
6il* Plot 6 ilr
7illtl Plot 7 t{ P ( t{a 1,19

8l{rt{Il{ Plot 8 t{i p K t{a ilg
9P Plot 9 P
1o,ll l{ Plot 10 P ( th ilg

il - 96 kg ll as amonlum salts
I.lr - 96 kg t{ as nitrate of soda
P - 34 kg P as superphosphateK - 137 kg K as sulphate of potash
I{a - t6 k9 lla as sulphate of soda[9 - 11 k9 fg as sulphate of magnesiaD - Far[Uard manure at 35 tonnesItIil-PKIa[g
Sub plots

2. t{ ttitrogen fertllizer (kg [) as ,ilitro-Chalk, (basal until
1975, on a cyclic aystem slnce 1976):

0
48
96

144

For a fuller record of treatments see 'Detalls. 1967 etc.

Basal applications: tleedkillers: 3, 6-dichtoropicolinic acid at 0.07 kg
r.ith. bromoxyn'i I at 0.34 kg and nrecoprop (as ,Ctipp' at 4.2 l) ln 500-l .
Funglcide: Trldemorph at 0.52 k9 in 250 l.

Seed: Triumph, seed dressed triadimenol and fuberidazole sfin at 160 kg.

Cu'ltivations, -etc.:- Ploughed: 12 Sept, 1983. Spring-tine cultivated:I lhr. 1984. Seed sown: 10 thr. il treatmnts applied: 19 Apr.
leedkillers applied: 25 May. Funglclde applied: b June. Combine
harvested: 17 Aug.

oTE: PLoTFERT(01) 2- xas severely grazed by harcs, no yields.
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84/RtE\l4

I;RAII{ TOI{NES/HECTARE

***r* TAELES 0F itEAllS *****

PL0TFERT (01)
1-
2-
30
40
5t{

5r
7l{l,l Igr l

9P
10,t I i

I.IEAN

0

0.78

2.09
t.22
0.90
0.84
1.77
r.38
2.34
1.82

1.46

48

0.54

?.99
1.6 5
1.r9
0.48
2.11
1.69
2.26
2.16

1.68

48

0. 21

1.16
0.s 3
0.4 r
0.14
0.96
0.62
0.96
1.08

0.6 7

96

0.79

3.07
2.34
1.13
0.7 5
2.26
1.69
1.64
?.59

1.81

96

0.27

1.64
0.86
0.41
0.21
i.ll
0.67
0.89
1.47

0.84

2 (lq

?.65
1.23
1.0 9

2.L0
2.46
2.82

2.05

144

0,4 r

1.4 4
1.28
0.4r
0.3 4
1.30
0.82
t.42
1.32

0.97

r,tEA

0.7 3

2.78
1.96
1.11
0.79
2.t4
l.7r
2.t]
2.35

L.7 5

t{EAri

0.31

1.20
o.1t
0.38
o.26
0.96
0.65
0.9 7
1.10

0.73

144

0.82

GRAI TEA DI.II 83.0

sTRAri To t{ES/HECTARE

**r*r TABLES 0F t4EAl{S *****

tt
PLoTFERT( 01)

1- 0.34
2-
3D 0.54
4D 0.41
5[ 0.28

6N* 0.35
7t{[Ir{ 0.48

8 rf{I 0.48
9P 0.62

10,tI t{ 0.55

r.tEAfl 0.4 5

STRAI r'rtAri Dr,tt 84.7

SUB PLOT AREA HARVESTED O.OO728
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S4lRlPG/s

PARK GRASS

object: To study the effects of organic and inorganic manures and lime on
old grass (for hay).

The 12fth year, hay.

For prev'ious years see 'Detalts' 1967 and 1973 and 74-83/RlPGl5.

Treatments: Combinations of :-
tihol e pl ots

1. l.lAl{uRE Fertilizers and organic manures:

t{l P'lot I t{l
0(0) Plot 2 ltone (D until 1863)
0/PL0T3 Plot 3 llone
P Plot 4-1 P

tl2P Plot 4-2 l{2 P

NllitIN Plot 6 tll P K lh l{9
l{Il{ Plot 7 P Kila }h
PI{AI{G P'lot I P a l,l9
atl Pl ot 9 N2 P K l{a l,lg
2Pl{At{G Plot l0 t{2 P tla litg

NtlI Plot 11-1 t{3 P ( Na n9
ll3'lIt{SI Plot 11-2 3 P K ia ltg Si
0/PL0T12 Plot 12 lbne
DIF Plot 13 DIF
2rflI Plot 14 2r P K ih ilg

i4IN(X2*) Plot 15 P K lh l,lg (I2* until 1875)
l{l*lllli Plot 16 t{lr P ( ila [g
Nl* Plot 17 N1r
l{2KNAltG Plot 18 N2 K a ilg
D P',lot 19 0
0/ rPK Plot 20 U/ rP K

ll1, ll2, ll3: 48, 96, 144 kg t{ as sulphate of amonia
Nl*, l{2*: 48, 95 kg l{ as nitrate of soda (30 k9 N to Plot 20,

only in years *ith no famu/ard manure)
P: 35 k9 P (15 kg P to Plot 20, only in years with no

farrvard manure) as single superphosphate (triple
superphosphate in 1974)

K: 225 k9 K (45 kg K to Plot 20, only in years viith no
far[Vard manure) as sulphate of potash

lla: 15 k9 a as su'lphate of sodall9: 10 kg l,tg as sulphate of rtrgnesia
Si: Silicate of soda at 450 kg
D: Farryard nnnure at 35 tonnes every fourth year
F: Fish meal every fourth year to supply 63 k9 N

I,iIN: P K tla t'lg

2t
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84/RIPG/5

Sub pl ots

2. LII,IE

A
I
c
D

Li mi ng:

a Ground chalk applied as necessary to achieve pH7
b G.ound cha'lk applied as necessary to achieve pH6
c Ground chalk applied as necessary to achieve pHs
d l{on e

NoTE: Lime vras applied regularly, and at the same rate, to all a and b sub
plots of Plots l to 17 (except 12) from 1924. Differential liming
started in 1965 on certain b and c sub plots (except on PIot 12) ;nd
in 1976 on certain a sub plots (including Ptot 12) and 12b.

Additional sub plots (Plots 18, 19 and 20 only) (tonnes CaC03 applied every
fourth year f920-f964):

N2KllAllGo 18-1 None
fl2KNAr{G2 18-2 13.5
NzKriA Gl 18-3 7.9
00 19-1 ilone
0? r9-2 6.3
Dl 19-3 1.1
D/I{*PK0 20-1 None
D/N+K2 20-2 5.6
0/t{*PK1 20-3 1.1

Since 1965 Plot 18-l has been split into t|ro for treatments ,c,and ,d'
above and Plot 18-3 split into two for treatments ,a,and .b,. The
remaining sub plots of P'lots 18, 19 and 20 are treated as ,a,.

lloTE: For a ful'ler record of treatments see ,Details, etc.

Cultivations, etc. :- l,lineral ferti I izers (other than superphosphate)
applied: 23 t{ov, 1983. Superphosphate applied: 29 ov. t{ treatments
applied: 5 Apr, 1984. Cut: 7 June, 19 tbv.
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84/R/PGl5

rsT cuT (i/6/84) DRY T,TATTER T0I{I{ES/HECTARE

***** TABLES 0F IIiEANS *****

L II{E
t{AI{URE

t{1
0(D)

0/PL0T3
P

l{2P
I{lMI N

Iti
PNAHG

a,tI ri
t{2Pr{Ar,tG

ti3r,tI N

N3,rI flS t
0/PLoT12

olF
t{ 2i[I

r{lN(t{2*)
t{1*MIt{

l{ 1*
N2KNMGO
N2(tiAr'tc2
N 2KI{AHG I

DO

D2
D1

D/NrPK0
D/N*PK2
D/N*PK1

A

1.66
1.49
1.55
i.80
3. 11
4.37
3.07
1.58
4. 91
3.38
5.24 5.05
5.29
t.7 4
3.3 5
4.67
3.14
3.80
2.L3

2.03
1.48
2.lt
2.86
2.68
3.80
3.67
3. 51

M EAII

0.52 1.31
1.20 L,42
1.08 1.40
1.71 r.83
1.89 2.72

4.27
1.59 2.5L
1.66 1.s7
2.84 4.08
1.98 2.97
2.53 4.30
2.82 4.s3
r.22 1.42
2.4t 2.72
4.57 4.7?
2.06 2.66
3.36 3.78
2.t9 2.L7
0. 21 0. 31

2.03
1.4 5
2.11
2.86
2.68
3.80
3.67
'l (1

B

t.7 7

1.6 9
1.99
2.13
2.76
4.r7
3.21
t,47
4.14

5.17
1.54
2.92
4.7 L

3.0 3
4.54
2.r5

t.42

c

1.27
1.28
0.98
1.67
3. 13

?.16
1.57
3.8s
3.15
4.40
4.83
1. 16
2.19
4.92
2.41
3.40
2.?2
0.42

lsl cuT EAr{ Dr.lx 21.3
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84tR/PGt5

zND CUT (19/11/84) ORY I{ATTER TOI{IiES/HECTARE

r*r*r TABLES 0F r{EAtiS *****

LII.tE
t,IANURE

r{1
0(D)

0/PLoT3
P

N2P
t{lltIN

r, N

PNAIIG

NAN I
t{2PllAttcn I[

3tlt l{s I
0/PL0T12

DIF
n ziil I ri

r{llr( ?r)
t{FilI ti

1*
N2K AIS0
tI2KNAIG2
t{2 Kt{At'tc 1

DO

D2
D1

D/NrPK0
0/ rPK2

D/ TPKI

A

0.79
0.55
0.46
0.48
0.84
1.91
1.34
0.47
1.40
0.6 0
1.66
2.23
0.42
1.65
I.83
L.7 4
1.44
0.51

0.80
0.73
0.76
1.06
1.07
1.46
1.61
1.54

B

0.98
0.4 9
0.6 7
o.47
1.56
1.58
1.46
0.58
1.71
0.81
t.23
1.49
0.42
1.34
1.79
1.51
1.46
0.9 5

0.64

0.41 0.16 0.59
0.34 0.39 0.44
0.20 0.35 0.42
0.63 0.68 0.57
0.92 0.87 1.05

1.75
0.91 0.47 1.05
0.78 0.89 0.68
1.08 1.57 1,44
0,63 0.45 0.62
1.06 2.49 1.61
t.32 2.45 1.87
0.44 0.40 0.42
1.09 0.82 1.23
1.66 1.35 1,66
0.86 0.91 L.2s
1.29 1.43 1.40
1.87 1.69 1.25
0.11 0.13 0.12

0.80
0.6 9
0.7 6
1.05
1.07
1.46
1.61
1,54

2 0 CUT r,lEA ol{X 20.1

24
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84lRlPCl5

T0TAL 0F 2 CUTS DRY I{ATTER To]iIiES/HECTARE

.slr TABLES 0F ilEAllS ***1r

LIt,IE
I{ANURE

t{1
0(D)

0/PL0T3
P

N2P
Nlr{I

I'tI N

PttAltG
A{I il

t{2Pr{At{G
N3tt I fl

NS{Ir{Sl
0/PLoTl2

D/F
N 2*r'l I lt

MI (A2* )
1*l'rIn

It 1*
t{ 2Kl{Al{G0
N2KIiAIIG2
N2KNAI'IG I

00
D2
01

0/N*PK0
0/ rPK2

D/N*PKl

0.69 1.89
1.59 1.86
1.45 1.82
2.39 2.39
2-15 3.11

6.02
2.06 3.55
2.55 2.25
4.41 5. s 2
2.43 3.59
5.02 5.92
5.27 6.40
t.62 1.84
3.23 3.94
5.92 6.38
2.97 3.91
4.78 5.18
3.88 3.43
0.33 0.43

2.A3
2,14
2.87
3.93
3.7 5
5.26
5.29
5.0 5

2.45
2.0 5
2.01
2.28
3.9 5
6.28
4.41
2.0 5
6.31
3.9 8
6.91
7 .5?
2.t6
5,00
6.50
4.88
5.24
2.65

uD
2.97
3.93
3.7 5
5.26
5.29
5.0s

B

2.15
2.19
2.6 5
2.6t
4.32
5.7 5
4.68
2.0 5
6.44
4.18
6.24
6.6 6
1.96
4.26
6.50
4.5 3
6.01
3.10

2.06

c

1.68
t.6?
1.17
2.30
4.05

3.05
2.35
4.93
3.7I
5.45
6.14
1.60
3.29
6.58
3.27
4.69
4.09
0.53

r{EAr{

ToTAL 0F 2 CUTS t{EAr{ Dltt* 20.1

PLOT AREA HARVESTEO O.OOOO2
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84lR/AGt6

AGOELL

object: To study, by crop yields and soil analyses, the residual values ofphosphate and potash applied in the period 1848-1951 and further
dressi ngs si nce 1964.

The 15th year of revised scheme, w. wheat.

For previous years see 'oetails, 1967 and 1973, and 74-83/R/AG/6.

Treatments: Al'l combi nati ons of:-
Ihole pl ots

I. OLDRESD Fertili2ers and organic manures applied to roots every
fourth year, in the period 1848-1948:

l{otlE llone
P(ttAl{G PKth g
I{PKNAI,IGC IPKNailgC
N: 48 kg tl as sulphate of amoniaP: 4l kg P as superphosphateKt 224 k9 K as sulphate of potash

l{a: 16 kg a as sulphate of sodat{9: 11 kg llg as sulphate of magnesiaC: Castor rEal at 2240 kg supplying about ll2 kg t{

2. Rtt CR0P Rotation 1848-1951 and crop in 1984:

FI{HEAT lith fallor: Roots {turnips or snedes), s. barley,fallor, w. rheat t84g-1951. theat in 1984 (aiier
fal I ow)L/FALLoX t{lth legume: Roots, s. barley, legume (clover or beans),r. yheat 1848-1951. Fallor in 1994.

Hal f plots

3. 1964RE50

P

K

quarter plots

4. PREVCROP

ARABLE
GRASS

Residues of 1964 treatments:

Prevlous cropping 1958-69 on p-test half plots, 1958-70
on K-test hal f plots:

Arabl e or fallow
Grass

26
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84/R/AGt6

Si xteenth pl ots

s, P20s 64 KzO

Ihi rt, second plots

6.

P 
205 

723

(0 )0
(375)450

K20 763

(0)0
(870) 900

0
500

1000
2000

0
315
630

1260

Rates of 1964 treatments (k9):
P205 to P-test KZo to K-test
hal f plots half plots

To RN CRoP F/[HEAT. Residues of P205 applied
1970-i2 (kg) and in 1979, 1981 and 1983 (kg):

l{one
375 total in L970-72, 150 in 1980, 1981 and 1983

To RN CRoP F/IHEAT. Residues of (20 applted
1973-76 (ks) and in 1979, 1981 and 1983 (kg):

llone
870 total in 1973-76, 300 .in 1980, 1982 and 1983

oTE: Treatmnt comb'inations to thirty second plots of L/FALL0L
plots are not shorrn above.

Standard app l i cati on s:
l{. xheat: ilanures: 'Nitro-Chalk' at 130 kg folloned by 750 kg.

Ieedkillers: Chlortoluron at 3.5 I in 250 I. [ecoprop at 2.0 kg with
ioxynil at 0.25 kg and bromoxyni I at 0.25 kg in 200 l. Funglcides:
Prochlonaz at 0.40 k9 and carbendazim at 0.15 kg in 200 l.
Triadimefon at 0.12 kg lrith captafo'l at 1.3 k9 in 500 l.
Insecticide: Pirimicarb at 0.14 k9 in 250 l.

Seed: Avalon, dressed chlorfenvinphos, sovin at 200 kg.

Cul ti vati ons, etc. : -
I. wheat: Heavy spring-tine cultivated: 27 Sept, 1983. Rotary harrowed,

seed sorn: 28 Sept. Chlortoluron applied: 29 sept. Flrst tl applied:
16 Feb, 1984. Second ti applied: 9 Apr. Prochloraz and carbendazlm
qpplied: 14 Apr. l,lecoprop, 'i o4yni'l and broroxynl I applied: 19 Apr.
Triadimefon and captafo'l applied: 13 &ne. Insecticide applied:
27 June. Combine harvested: 15-17 Aug.

Fallo*: Ploughed: 29 t{ov, 1983. Heavy spring-tine cultivated: 20 [ar,
1984, 27 Apr, 9 ilay. Spring-tine cu'ltivated: 20 .tune, Rotary
culti vated: l2 ,Ju ly.

?7
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84lRl AG/6

}IHEAT P PLOTS

GRAIr{ T0r{r{ES/fl EcTARE

fi*fi TAELES 0F t{EAllS rr***

PREVCROP

ARAELE

GRASS

PREVCROP

ARABLE

GRASS

OLORESO

P205 723
P205 64

0
500

1000
2000

0
500

1000
2000

OLDRESD

K20 763
K20 64

0
315
630

1260
0

315
630

1260

0 E

(0)0

7 .25
7.90
8.83
8.7 6
6.46
t .64
8.30
8.79

0.00140

I{ONE
(0)0

9.60
8.99
8.94
9.26
9.49
9.44
9.83
9.28

0.00r40

(375)4so

8.78
9.19
9.87
9.06
9.54
8.61
9.57
9,61

N PKIIAI.IGC
(0)0

8.25
8.53
9.21

6.66
7 .40
6.85

(375)450

6.7 4
8.29
9. 31
9.71
9.15
8.15
8.88
8.23

PKNAI.IG
(0)0 (37s)450

9.47 9.90
9.80 10.39
9.78 10.44

10.32 10.32
6.26 9.17
9.42 10.55
9.03 9.99

t0.62 t0.7 2

GRAI fl I'rEAt{ 0r,t1 82.6

PIOT AREA HARVESTED

XHEAT K PLOTS

GRAtll TonIES/HECTARE

**rr TABLES 0F MEAI{S

(87 0 )900

9. 19
9.7 4

10.03
9.24
9.90
9.71
9.39
9.7I

NPKt{AI.GC
(0)0

10.42
10.9 3
t0.42
10.38
10. 15
10.5 5
9.97
9.76

(87 0 )e0 0

10.28
10.63
10.28
9.79

10.39
11.03
10.14
9.90

PKI{AI,IG
(0)0 (870)e00

10.73 10.39
10.84 10.88
10.53 10.17
10.94 10.51
10.66 11.09
10.99 LO.l 2
10.98 10.95
10.88 10.81

GRAI II I{EAI{ DI{T 82.7

PLOT AREA HARVESTED
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84/R/BN/7

BARNFIELD

object: The experiment lras designed to study the effects of onganic and
inorganic manures on continuous root crops. It has been progressively
modified to study effects on other crops.

Sections l and 2 the first year of grass/clover. The tenth year of grass
on the rest of the experiment.

For previous years see 'Detai'ls' 1967 and 1973 and 74-83/R/BN/7.

Plot dimensions: Grass: 10.7 x 55.9.

Treatments to Grass: A1'l combinations of:-

}lhol e pl ots

l. I'IANURE Fertilizers and organic manures:

DD
DPK DPK
PKt'lG PK(Na) t'{9

PP
PK PK
PHG P (Na) t'llg

00
P: 35 kg P as single superphosphate (triple superphosphate in 1974)
K:. 225 kg K as sulphate of potash
(Na): 90 kg Na as sodium chloride until 1973
l,ig: 90 kg Mg as kieserite every fourth year since 1974 (sulphate of

magnes i a untiI 1973)
0: Farmyard manure at 35 tonnes (until 1975).

Quarter pl ots

2. N PERCUT Nitrogen ferti'lizer in 1984 (k9 N per cut) as 'l{itro-
Chalk' and residues of forms of l{ previously each
supplying 96 kg 11 per annum:

75 75, previously n'itrate of soda
100 100, previously sulphate of amnonia
125 125, p.eviously sulphate of amronia + castor meal
150 150, previously castor meal

Castolneal last applied 1961, n'itrate of soda and sulphate of ammonia
unt i I 1959.

Plus one p'lot IIANURE Kl',lG 100

NoIES: (1) P K and D treatnents were applied to Sections l and 2 until 1980
but not s i nce.

(2) Yields we.e not taken from sections I and 2.
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84lR/BNl7

Standard appl icati ons :
Grass/clover (Sections 1 and 2): t{eedkillers: 2, 4-DB, CpA and

benazo'lin (as 'Legumex Extra, at 7.0 l) in 500 I.
Seed: Grass: 5.215 lleadow fescue at 12 kg, Climax timothy at 12 kg,

mixture sown at 24 kg.
Grass/clover: Creeping red fescue at 9 k9, t.imothy at g kg, [ew

Zealand lfuia white clover at 4 kg, mixture sown at 22 kg.

Cul ti vati ons, etc.: -
Grass: P-and K applied: 22 ov, 1983. N applied: 7 t{ar, 1984.

Cut: 31 Hay. applied: 6 June. Cut: iS .tuty. tt aiplied: 26 July.
Cut: 15 Nov.

Grass/clover (Sections I and 2): Ploughed: 21 oct, 1983. Heavy spring-
tine cultivated: 22 ilar, 1984. Rotary harroxed: 25 epr. Sied sowi:
26 Apr. Ieedkillers applied: 3 July. Topped: 23 Jul!.

30
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84lRlBrl7

lST CUT (31/5/84) DRY ITATTER T0 NES/HECTARE

**r*r TABLES 0F ilEAllS r*ii*

ilAt{uRE Xr,tG I00 5.9I

GRAi{0 r.tEAlr 5.39

IST CUT nEAil fir 19.6

zr{D CUT (19/7/84) DRY i{ATTER ToNNES/HECTARE

*rrrt TAELES 0F IiEA S *ftr

I{ PERCUT

iIAI{URE
0

DPK
PXITG

P

PK
PI.IG

0

I,lEAl{

I{ PERCUT

IiANURE
D

DP(
P K'.IG

P

PK
Pt.IG

0

r,rEAt{

75

5.54
5.5 2
4.68
4.21
4. 61
4.50
3.93

4.7 2

75

3.40
3.51
3.20
2.7 5
3.30
2.85
2.52

3.08

100

6. 19
6.45
5.69
5,06
5.73
4.13
4.56

5.4 9

100

3.85
3.7 7
3.44
2.42
3.4 3
2.24
2.36

3.07

125

6.18
5.33
6.39
5.49
6.69
4.92
4.45

5,78

125

3.58
3.6 5
3.39
2.40
3.36
1.87
1.93

2.90

150

6.81
6.65
4.80
6.11
4.51
3.93

5.52

150

3.57
3.9 5
3.56
2.23
3.45
2.06
1.7 4

2.94

MEATI

5.92
6.28
5.85
4.90
5.79
4.67
4.22

5.38

IiIEAI{

3.62
3.7 2
3.40
2.45
3.3 9
2.26
2.r4

3.00

ttAiluRE Kr,tG 100 2.73

GRAND I.IEAN 2.99

2ND CUT r{EA Dr{X 28.0
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84lR/S 11

3RD CUT (I5lI1184) DRY I.IATTER TOIII{ES/HECTARE

***** TABLES 0F tilEA S *r***

75

1.83
2.22
1.59
1.65
i.55
1.51
1.3i

1.68

I{ PERCUT 75
I.IAIIURE

D 10.77
DPK 11.26

Pr0'rG 9.47
P 8.67

PK 9.46
Pt4G 8.86

0 7.82

r,rEAr{ 9.47

LIANURE Kr,tG 100 10.82

GRAi{D I.IEAN 10.41

TOTAL OF 3 CUTS I4EAI{ DI{X

SUB PLOT AREA HARVESTEO

150

?.16
2.42
2.66
1.92
2.57
1.80
r.22

2.rL

I.,IEAN

2.22
2.37
2.32
1.83
2.26
t.7 4

2.03

150 r{EA

11.51 tr.77
13.18 t2.37
12.88 i 1.57
8.95 9.19

12.13 11.44
8.3 7 8.67
6.89 7.79

10.56 10.40

I{ PERCUT

il [uRE
0

OPK

P t0.tc
P

PK
PI{G

0

I.IEAN

100

2.41
2.29
2.43
2.t7
2.53
1.86
1.45

2.16

100

12.44
12.51
11. 56
9.65

11.70
8.8 3
8.37

t0.7 2

125

2.49
2.54
2.58
1.59
?.40
1.80
1.7 0

2.16

125

12.3 5
12.52
12,36
9.48

t2.45
8.60
8.08

r 0.83

r{Ar{uRE Kr.tG 100 2.19

6RAi{D r{EAil 2.03

3RD CUT r{EAti 0 r 13.5

TOTAL OF 3 CUTS DRY I.IATTER TOTINES/HECTARE

*i*** TAELES 0F iIEANS *r**i

20.3

0.00568
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84tRlGCl8

GARDE]t CLOYER

Object: To study yields and pathogens of red clover gro*n continuously -
tilanor Garden.

Sponsor: J. l,lcEwen.

The 13lst year, red clover.

For previous years see 'oetal'ls' 1967 and 1973, and 74-83/R/GC/8.

Design: 2 blocks of 2 plots.

lthole plot dimnsions: L.02 x 1.42.

Treatments:

FUNGCIoE Fungicide to control Sclerotinia trlfoliorum:

tloNE None
BEI{o}IYL BenoflUl at 0.6 kg in 800 I on 18 oct, 1983; 18 tlov, 28 Dec'

22 Jan, 1984; 20 Feb.

Easal applications: l.lanures: ChaIk at 1.25 t. (0:18:36) at 420 kg. l4g at
50 kg, as Epsom Salts. r"0 at 150 kg as nJriate of potash in spring
and after each cut except'the last. llematicide: Aldicarb at 10 k9.

Seed: Hungaropoly, sor,n at 34 kg in April 1983, gaps resown at 34 kg in
Apri I, 1984.

NoTE: FUIGCIDE ot{E plots required about 85f of ro* length re-sonn and
FUI{GCIDE BENoI{YL about 8f.

Cultlvations, etc.:- Chalk, PK and t{g applied: 27 oct, 1983. Gaps resoin
and a'ldicarb applied: 4 Apr, 1984. K applied: 5 Apr. cut and K

applied: 12 June, 19 July, 20 Aug, cut: 12 oct.
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84/R/cC/8

lSI CUT (1216/84) DRY tlATrER T0|i{ES/HECTARE

*r.** TABLES 0F MEAI{S ****r

FUI{GCIDE NOI{E BEI{OI{YL I.IEATI

2.14 6.13 4.44

tsT cuT r{EAr{ Dr{t 18.6

2I{D CUT (19/7/84) DRY I,IATTER TOI{NES/HECTARE

*r*** TABLES 0F l4EAllS *****

FUi{GCroE t{or{E BEr{orlYL r'rEAr{
3.07 4.01 3.54

zt{D CUT HEA Dt6 20.5

3RO CUT (2018/84) DRY I,IATTER TOIIIIES/HECTARE

fiir* TAELES 0F l4EAllS *****

FUI{GCIOE, IIOI{E BENSTYL IitEAtI
l.lt t.26 1.18

3R0 CUT lrEA[ Drfi 19.6

4Tlr cuT (12110/84) DRy T.TATTER To IES/HECTARE

rilrr TAELES 0F l,lEAl{s *}r}r

FU MIOE NOI{E BEIiO}IYL I.IEAII
0.90 1.13 1.02

4TH CUT ilEAr{ oHr t8.r

TOTAL OF 4 CUTS DRY I{ATTER TONI{ES/HECTARE

r***r TABLES 0F f{EAt{S *****

FUI{GCIDE t{ot{E 8Ettotlyl tlEAt{
7.82 12.53 10.17

TOTAL OF 4 CUTS I{EAI{ DI{T 19.2

PLOT AREA HARVESTEO O. OOOIO
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84/ S/RN/ r

ROTATION I

object: To compare nutrient cycles, uptakes of nutrients and responses to
fresh P and (. To obtain an estimate of the rate of release of
nutrients, particu'larly K, from Sarundham soil - Saxmundham.

Sponsor: A. E. Johnston.

The 85th year, grass, w. wheat, w. beans, s. barley.

For previous years see 'Details' 1967 and 1973, and 74-83/S/RN/1.

Hhole plot dimensions (original treatments): 5.49 x 40.2.

Treatments: From 1899 to 1969 the experiment followed a four-course
rotation of w. wheat, roots, s. barley, legumes. Each phase of the
rotation rias present each year on a separate block. From 1966 each plot
was divided. A small area at the south end continued under the original
treatment until 1979, these plots were sown to grass in 1970, the
treatments were discont'inued after 1979 and yields no longer taken
a'lthough the plots remain in grass. llod'ified treatments (NEITREAT) were
applied on the larger sub-plots from 1966 (see below).

ln 1970 the rotat'ion was stopped and each pair of blocks was diyided for
lucerne and grass (the orig'inal treatment sub-plots formed part of the
grass area). In 1977 lucerne was ploughed on one pair of blocks to
start an arable rotation testing fresh K to plots previously given none
since 1899 (S/RN/1-2). In 1978 lucerne on the other pair of blocks was
replaced by a grass/clover mixture; this was p'loughed in 1979 for a
continuing test of subsoil loosening and incorporation of PK to the
subsoi I (S/RN/1-3).

Since autumn 1980 the four sections of NEIiTREAT grass have been p'loughed up
progressively to start a sequence of arable crops (S/RN/1-1) measuring
the effects of soil K depletion. The sequence of crops has been:

Secti on 1970-80 1981 1982 1983 1984

G = NEI{TREAT grass, tl = w. wheat, BE = yr. beans.

(a
(b
(c
(d

)Gr{BE}l}l
) G G G BE I{
) G G G G BE

)GGGGG
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84/S/RN/ I

Treatments to

TREATI,iENT
1899-1965

t{. }rheat and
w. beans

1984

crops in these sections were:

NEI{TREAT
Grass

1966-1984

MAIIURE

D

B

ti
P

K

PK
NK

NP

I{PK

I.IANURE
(D)P2

B

(N)P2
(P)P1
( K)P2K
(-)P2
(PK)P1K
( r{K) P 2K
(r{P )P1
(riPK)P1K

(D)N
8i{
(n)P2N
(P)P1
(K)P2KN
( -)P2r{
(PK)P1(N
( NK} P2KN
( [P )P ili
(NPK) PlKx

D:
(D):
B:

:

Far[Vard manure at l5 tonnes
Farmyard manure at 30 tonnes, 60 tonnes in autumn 1969, none since.
Bone meal at 0.5 tonnes
1899-1965, 38 kg N as nitrate of soda. Since 1970, 100 kg

as 'Nitro-Chalk' per cut of grass
1899-1965, 40 kS P205 as single supe.phosphate. 1966-79,

as triple superphosphate

t{

50 k9 P20sP:

P1,P2: 50, 100 k9 P20i as triple superphosphate

K: 1899-1965, 63 kg K20 as ruriate of potash. Since 1966, 126 kg KrO

I. wheat in Sections (a) and (b) tested in addition to iIANURE all the
combinations with the follo!,ing nitrogen rates (kg N) applied in spring
as 'ltitro-Chalk' (40 kg applied on 9 l.larch, 1984, remainder on
10 Apr):

il(r{c)

Part of the w, wheat in Section (b) tested in addition to llAilURE all the
combinations with the following nitrogen rates (kg ) applied on 17 Apr
as pri I led urea:

N(PU)

t{oTE: All w. wheat in Sections (a) and (b) was given 50 kg N to the
seedbed, as prilled urea, in addition to the spring nitrogen rates.

L20
160
200
240

0
160
200
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84/S/Rr{/l

S/Rtl/l-z tested all comblnatlons of the follorring:

Ihole pl ots

1. XAIIURE llanures as defined above for arable crops:

Sub plots

2. K Potassium (kg K20) as mrlate of potash, total applied
1977-80

3. ll llitrogen fertilizer (kg t{) in spring as rtlitro-Chalkr in
addition to 50 kg il to the seedbed, as pri'l'led urea:

40+120 40 on 9 ilarch, 1984 + 120 on 10 Apr
40+160 40 on 9 lhr + 160 on l0 Apr

S/Rll/1-3 tested all combinations of:

Hhole pl ots

1. LIAIIURE llanures as defined above for arable crops:

Sub pl ots

2. TREATIII{T Cu'ltivations etc in iiay, 1979 only:

CI{VIITIAL Conventional, mouldboard ploughed
SUBoUG Subsoil dug by lye double dlgger
SUBDUG+F Subsoil dug by t{ye double digger incorporating 374 k9 p

and 712 k9 K (as 0:20:20) into the subsoil at time of
worki ng

0
440

3. N

30+30
30+60
30+90
30+120

l{itrogen fertilizer (k9 N) as 'Nitro-Cha'lk':

30 on 19 lilar, 1984, 30 top dressed on 10 Apr
30 on 19 tlar, 1984, 60 top dressed on 10 Apr
30 on 19 l',lar, 1984, 90 top dressed on 10 Apr
30 on 19 Mar, 1984, 120 top dressed on 10 Apr

Standard appl i cations:
l{. wheat, on S/RN/1-1 and S/Rt{/1-2. l{eedkillers: Chlortoluron at 2.5 kg

yJith mecoprop, bromoxyn'il and ioxynil (as '8rittox, at 3.5 l) applied
with the permethrin in 220 l. l'lecoprop, bromoxynil and ioxynil (as
'Brittox' at 2.1 l) in 220 I app'lied y,,ith the prochloraz.
Fungicides: Prochloraz at 0.40 kg. Carbendazim at 0.15 kg with naneb
at 1,6 kg and tridemorph at 0.37 kg plus captafo'l at 1.1 k9 applied
with the pi rimicarb in 220 I . Insecticides: Permethrin at 0.06 kg.
Pi rimi carb at 0.14 kg.

l{. beans, on S/Rli/l-l: [eedkiller: Simazine at 1.1 kg in 220 l.
Fungicide: Benorul at 0.56 k9 in 220 l.

Grass, on S/RN/1-I: l.lanures: I{ at 100 kg on t|ro occasions, as annonium
nitrate on the first as 'tlitro-Cha'lk. on the second.
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84/S/Rr{/ 1

S. barley, on S/Rt{/1-3: lilanures: ll at 30 kg' as amoniun nitrate'
runotiides: Carbendazlm at O.15 kg, maneb at 1.6 k9 and tridemorph at
o.'ji ig t ittt the pirlmicarb in 220 l. Insecticide: Pi rlmicarb at
0.14 kg.

Seed: t. wheat: t{onnan, so n at 200 k9.
ll. beans: Banner, sor.n at 250 k9.
i: ;;;i;i,-i;i;rin' seea dressei *ith riadimenol and fuberidazole'

sorn at 190 k9.

Cultivations, etc.:---'v.'rr,iili'p,-i'ind 
uonemeal treatments applied: 30 Aug,-1983' Pl oughed:-- 6-i"rt. Porer harrored, seed sorn, seedbed l{ as prilled urea

irriiio, zi i"pt. Ctttoitotrron' 'Brittox' and permethri n applied:
i'g'oii. is.ittox' xith prochloraz applled: 17 Apr' carbendazim'
,in"u, 

't.i 
a*o.ph, captaiol and pirimicarb applied: 27 June' Combine

harvested: 21 Aug.
r. dil.il-i' r-ina 6onemeal reatments applied: 30 Aug'-1983' Pl oughed:

ii S"pt.' Porer harrored' seed sown:-18-Oct' Ieedkil'ler applied:
ig oii. erngi"'iae appliid: 17 Apr, 1984. combi ne-harYested: 9 Oct'

erali ieition, F, r and'Lonemeal triatrnents applied: 31 Aug' 1983'
--ii.ii-ri' applied: 19 ltar, 1984. cut: 11 'Ine' second fl applied:

22 June. Cut: 23 Aug.
s. ui"i"y, P, K and bonimeal treatments applied: 31 Aug' 1983'-- 

iiouo-rreo:'s seot. Pol{e r harrorled, seed sorn: 19 lhr' 1984'
rungiiides an<l insecticide applted: 22 June' Combine harvested:

22 Aug.

84/s/Rn/1-1

GMSS

oRY IIATTER: T0t{iES/tIECTARE

*rlr* TABLES 0F liEAlls ***rr

rsr cuT(11/6/84) zr{D CUr(2318/84) TOTAL OF 2 CUTS

l{Al{uRE
(D)rl

Bl{
(r{ ) P2rl
(P)P1r{

( K)PzKil
( - )P2x

(PK)P1Kil
(r{K )P2Kt{

(ltP ) Pr
(1'lPK)PlKll

l,lEAt{

r'rEAl{ D r
PLOT AREA IIARYESTED O. OOO95

2.03
1.50
1.71
r.32
1.7 3
t.42
1.80
1.82
1.43
2.08

r.68

3 5.5

1.94
1.s3
1.45
1.74
2.8 5
r.7 7
2.50
2.53
1.4 5
2.L3

1.9 9

32.8

3.97
3.03
3. 16
3.06
4.58
3,19
4.30
4.35
2,A8
4.21

3.67

34.2
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84/S/Rt{/1-1

I{.I{HEAT AFTER Ii.I{HEAT

GRAIN TONI{Es/HECTARE

***** TABLES 0F I4EANS **t**

MEAtt DM% 86.3

PLOT AREA HARVESTED O.OOO75

N(Nc)
I'tANURE

(D)P2
B

(N)P2
(P)Pi

(()P2K
(-)P2

(PK)PrK
(NK)P2K

(r{P)P1
(NPK)P1K

14EAN

N(Nc)
I'IANURE

(D)P2
B

(N)P2
(P)Pl

(K)P2K
(-\P2

(PK)P1K
(NK)P2K

(NP)P1
(flP K ) P1K

!tEAt{

r'iEAN Dr,r% 86.2

240 MEAN

u.92 11.02
8.62 8.77
8.16 8.52

10.01 9.21
10.67 10.58
10.03 9.58
10.90 10.86
11.76 11.17
i0.74 10.24
11.41 11.13

L0.42 10.11

240 [EAl{

10.76 11.03
8.7 4 9.53

10.66 9.08
11.60 9.7 4
i0.14 10.87
9.34 10.51

11.49 tL.12
t2.4t 1t.12
11.36 10,84
t2.29 11.88

10.88 i 0.69

X.I{HEAT AFTER Ii.BEANS

GRAIN TONNES/HECTARE

***** TABLES 0F IIEANS *****

120

10.63
1 .99
1 .27
9.5 0
9.9 6
9.9 9

10.74
11.47
9.44

lt.22

9.82

t20

9. 21
8.3 0

10. 12
10.60
9.98
9.9 3

11. 17
12.00
9.88

1 1.49

1o.21

160

L0.7 7

9.24
9. 19
9.20

10.63
9.6 3

11.09
10.28
r0.06
10.8 2

10.0 9

160

11.98
10.78
7.50
8.0 5

11.60
11.73
12.29
11.47
tt.52
11.87

10.88

200

10.76
9.22
9.46
8.14

11.06
8.6 6

10.69
11.17
10,73
11.06

10.10

200

12.tl
10.31
8.03
8.7 0

11.7 6
11.03
tI.92
i 1.01
10.62
11.87

10.74

PLOT AREA HARVESTED O. OOO75
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84/S/Rr{/ 1-1

r.T}IEAT AFTER X.BEAIIS

GRAI Ii TOI{IIES/HECTARE

*r*fi TABLES 0F IEAI{S *rrrr

x(PU) 0 r50 200 [EAt{
IIATIURE(D)Pz 9.64 11.85 10.79 10.48B 7.42 8.64 10.15 8.41(il)Pz 1.25 7.52 10.s0 8.13(P)Pl 1.1t 10.08 8.99 8.63(K)Pz( 7.49 9.96 11.13 9.02(-)P2 7.74 10.51 9.85 8.96(PK)PIK 7.90 11.52 10.64 9.49(t{()PzK 8.50 11.74 11.17 9.98(t{P)Pl 8.35 9.72 10.63 9.26(r{PK)PrK 7.95 10.88 10.77 9.39

I{EAN 8.00 10.24 10.46 9.17

ilEA Dilt 85.2

PLOT AREA HARVESTEI) O. OOO75
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s4lSlRVt-2

I{.IHEAT

GRAIN TOflI{ES/HECTARE

**r*r TABLES 0F l{EAllS *****

K
ilAt{uRE

(D)P2
B

(r{)P2
(P)P1

(K)P2K
(-)P2

(PK)PrK
( r{K )P2K( P)P1

( r{PK )P1K

IitEAN

t{
I.IA URE

(0)P2
B

(r{)P2
(P)P1

(K)PzK
(-)P2

( PK) PrK
(iK)P2K

(ilP ) P1
(r{P K )P1(

t{EAt{

It
K
0

440

I{EA[

K
fl

I'tAt{uRE
(o)P2

I
(r{)P2
(P)P1

(K)P2K

GIPz
( PK)P1K
( r{K )P2x( P)P1

( r{PK )P1K

GRAIII I.IEAN DI.II,

10.48 9.80
8.29 8.44
8.80 8.38
8.04 8.47
9.79 8.93
8.7 2 8.91
9.2L 8.84
9.08 10.12
8.90 8.90
8.94 9.52

9.03 9.03

HEAI{

10.14
8.36
8.59
8,26
9.36
8.82
9.03
9.60
8.90
9.23

9.03

40+120 40+160 EAN

9.96 10.32 10.14
8.22 8.50 8.36
8.78 8.41 8.59
7.64 8.88 8.26
9.22 9.s0 9.36
8.86 a.77 8.82
9.01 9.04 9.03
9.68 9.s2 9.60
8.43 9-37 8.90
9.37 9.08 9.23

8.92 9,14 9.03

40+120 40+160 LTEAN

8.89 9.16 9.03
8.94 9.12 9.03

8.92 9.14 9.03

0 440
40+120 40+160 40+120 40+150

9,99 10.96 9.93 9.67
8.36 8.21 8.08 8.798.76 8.85 8.80 7.97
7.25 8.80 8.00 8.95

10.03 9.54 8.40 9.45
9.24 8.20 8.47 9.34
7.81 10.62 10.21 7.47
9.88 8.28 9.49 10.75
8.80 9.00 8.06 9.t4
8.7s 9.12 10.00 9.04

84.1 PLOT AREA HARVESTED O.OOO75
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84/S/Rr{/1-3

S.BARLEY

GRAIr{ ToitrES/HECTARE

r**rr TAELES 0F |IEA S *r**r

TREATII T CI{VI{TIAL SUEDUG SUEDUG+F
I{AtIURE

(D)P2
B

(r{)P2
(P)Pi

(()P2K
(-)P2

(PK)P1K
(r{K)P2K
(flP)Pl

(r{PK)P1K

iIEA

N

I.IAI{URE
(0)P2

B

( r{ )P2
(P)P1

(K)P2K
(-)P2

(PK)P1K
( r{K )P2K
(r{P)Pr

(r{P()PlK

I.IEAN

N

TREATI.II{T
ctivt{TtAL

SUBDUG

SUBDUG+F

IlEAN

4.44
3.61
3.90
3.7 4
4.42
4.t7
3.88
4.04
3. 18
3.66

3.91

30+30

3.96

3.29
2.37
3.3i
2.93
2.59
2.6L
2.7r
3.6 9

3.08

30+30

4.7i
4.4 6
3. 71
3.08
4.23
3.64
3.53
4.04
3.85
3.85

3. 91

30+60

4.4 3
3.91
3.61
3.20
4.24
3.18
3.52
4.39
3.74
2.34

3.66

30+60

3.75
3.71
3. 51

3.66

4.95
4.15
4.06
3.44
4.04
3.81
3.71
4.19
3.86
3.6 7

3.99

5.26
4.13
3.91
4.r2
4.2t
4.43
4.28
4.18
3.86
3.9 3

4.23

4.06
4.18
4.4 5

4.23

r,tEAr{

4.7 0
4.08
3.89
3.42
4.23
3.88
3. 71
4.09
3.63
3.7 3

3.93

5. 14
4.89
4.7 5
3.98
5. 17
4.96
4.45
5.20
4.23
4.94

4-17

4.64
4.7 6
4. 91

4.7 7

I.IEAN

4.70
4.08
3.8 9
3.42
4.23
3.88
3. 71
4.09
3.63
3.7 3

3.93

EAt{

3.91
3.91
3.9 9

3.93

30+90 30+120

30+90 30+120

3, 17
3.00
3.08

3.08
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S.BARLEY

GRAIN TOI{IIES/HECTARE

**r** TAELES 0F l4EAllS *i***

MANURE
(D)P2

B

(N)P2

(P)Pi

(K)PzK

(-)P2

(PK)PlK

(IK)P2K

( NP )P1

(NPK)P1K

GRAI N I{EAII OI,itr

N

TREATI4NT
CI,lVNTIAL

SUBDUG
SUBDUG+F

cl{vt{TIAL
SUBOUG

SUBDUG+F

CNVNTIAL
SUBDUG

SUBt)UG+F

CNVIITIAL
SUEDUG

SUBDUG+F

CI{VNTIAL
SUEDUG

SUBDUG+F

CNVI{TIAL
SUEDUG

SUBDUG+F

C IIVI{T I AL

SUEDIJG

SUEDUG+F

CI{VTIT I AL
SUBDUG

SUEDUG+F

CTIYIITIAL
SUBDUG

SUBDUG+F

ct{vflTlAL
SUBt)UG

SUEDUG+F

86.9

30+30

3.59
4.43
3.86
2.91
3.82
3.42

3.1 1

3.03
2.90
2.65
1.5 5
3. 14
3.14
3.64
3.50
1.84
3.4s
3,12
1.97
2.67
2.66
2.41
2.75
2.37
2.69
3.07
3.7 5
3.97
3.3 6

30+60

4.25
4.7 2
4.32
3.21
4.38
4.13
3.61
3.08
4. 13
3.38
3.46
2.7 6
4.78
4.52
3.43
4.30
3.02
2.23
3.82
3,20
3.53
4.51
4.22
4-42
2.98
3.7 0
4.s2
2.66
2.14
r.63

30+90

4.99
5.04
5.7 6
4.00
4.53
3.85
3.54
3.7 9
4.39
4.3 0
3.24
4.83
4.35
4.0 4
4.24
4.O2
4.63
4.6 3
3. 91
4.29
4.6 3
4.42
4.4 9
3.64
3.58
4.18
3.81
3.52
3.56
4.7 2

30+120

4.92
4.55
s.85
4.33
5. 12
5.22
4.12
4.83
4.69
4.35
2.98
4.50
5.43
5.24
4.85
4.88
s.06
4.94
4.68
4.65
4.01
4.51
5.0 5
5.97
3.80
4.86
4.02
4.72
5.14
4.97
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ROTATIOIi II
object: To measure, by crop yields and soi'l analysis, the residua'l value of

P applied as FYI{ or superphosphate in the periods 1899-1964 and
1965-1967 and of fresh dressings slnce - Saxrundham.

Sponsor: A.E. Johnston.

The 15th year of revised scheme, r. rheat, w. beans.

For previous years see 'oetails' 1967 and 1973, and 74-83/S/RN/2.

Ihole plot dimnsions: 5.49 x 39.8.

Treatments: From 1899-1964 the experiment tested farqrard manure and
nitrogen and phosphate fertilizers applied to a rotat'ion of crops.
Since 1965 the treatments have been changed to evaluate old residues of
P (from FYM and superphosphate) and nel,, residues from treatments applied
1965-1967. All crops of the rotation - potatoes, s. bar'ley, sugar beet,
s. barley - rere grfin unti'l 1974. The whole experiment *as so*n to
s. barley in 1975 and 1976, alternating y. rheat and s. barley from 1977
to 1979, alternating w. beans and w. nheat in 1980 and 1981, w. v{heat
alone in 1982 and 1983, r. wheat and vr. beans in 1984. Combinations of
the fo'llowing treatments were tested on w. beans and on a third rheat
after beans in 1981:

lhole plots

1. RESIoUE Residues of previous treatments:-

Approximate total Total dress'i n 9
dressi ng 1899-1964 1965-1967

(0)0 Plot 1 one lbne(D)0 Plot 2 400 tonnes FYltl None(0P)0 Plot 3 400 tonnes FYll, 2.7 ibne
tonnes P205

(DP)02 Plot 4 400 tonnes FYI'|, 2.7 100 tonnes FYtl
tonnes P205

(DP)02P1 Plot 5 400 tonnes FYl,l, 2.7 100 tonnes FYtt, 0.56 tonnes
tonnes P205 p205

(DP)PI Plot 6 400 tonnes FYll, 2.7 0.56 tonnes p205
tonnes P205

(0P)P2 Plot 7 400 tonnes FYl{, 2.7 1.13 tonnes P205
tonnes P205

(0P52)0 Plot I 326 tonnes FYll, 4.3 None
tonnes P205 (unti I
1952 on'ly )
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Sub pl ots

2.P

(o) (o)o
(o) (3)o
(1)(3)l
(2)(3)1
(3)(3)o

* 1978, 1980 ,
1984. Years
and 1983.

Phosphate (total P205 appl i ed

1969-71 1973-75 1978*

in each period (kg ) ):

1980* t982* 1984*

0
0

t26
252
378

00000
3780000
378 120 t20 t20 120
378 120 120 120 120
3780000

1982 and 1984 are the years of application for beans in
of applicat'ion fon third wheat in 1984 were 1979, 1981

and, for wheat

3. ri

on'ly, some of the combinations of 2 with:-

Nitrogen fertilizer ln spring (kg tl) as 'flitro-6alk'
in addition to 50 kg N at sfiing:

NoTE: Plots rith the conbinations of RESIDUE (DP)02, (DP)02P1, (DP)Pl,
(DP)P2 *ith P(3)(3)(0) were used for l{15 studies, yie'lds not taken.

Standard appl i cati ons:
Both crops: tlanures: Kro at 150 kg as ruriate of potash.
l{, wheat: l{eedkillers:'lsoproturon at 2.5 kg r{ith mecoprop, bronoxyni I

and ioxynil (as 'grittox' at 3.5 l) applied rrith the permethrin in
220 'l . l4ecoprop, bromoxyni I and ioxynil (as 'Brittox' at 2.1 l)
in 220 I applied with the prochloraz. Fungicides: Proch'loraz at
0.40 kg. Carbendazim at 0.15 kg, maneb at 1.6 kg and tridemorph at
0,37 kg p'lus captafol at 1.1 k9 applied with the pirimicarb in 220 l.
Insecticides: Perflethri n at 0.06 kg. Firimicarb at 0.14 k9.

ll. beans: lleedkiller: Simazine at 1,1 k9 in 220 l. Fungicide: Beno Drl
at 0.56 kg in 220 l.

Seed: I. wheat: Hustler, sonn at 400 seeds per m2.
ll. beans: Banner, sown at 250 kg.

Cu'lti vati ons , etc. : -
Both crops: fluriate of potash applied: 18 Aug, 1983. Ploughed: 29 Aug.
lJ. wheat: Power harrored, seed so n: 28 Sept. Isoproturon, 'Brittox'

and permethrin applied: 19 oct. N applied: 10 Apr, 1984. 'Erittox'
yiith prochloraz applied: 17 Apr. carbendaz'im, maneb, tridemorph,
captafol and pirimicarb applied: 27 June. Combine harvested: 22 Aug.

l{. beans: P app'lied: 18 Aug, 1983. Power harrowed, seed soun: 18 oct.
Ieedkiller applied: 19 oct. Fungicide applied: 17 Apr, 1984.
Combine harvested, yields not recorded: 12 oct.

80
L20
160
200
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3RO T.THEAT AFTER BEATIS

GRAIN TOI{iIES/HECTARE

}'r** TA8LEs 0F ilEAllS i****

N

P

0)0
3)0
3)1
3)1
3)0
0)0
3)0
3)1
3)1
3)0
0)0
3)0
3)r
3)l
3)0
0)0
3)0
3)1
3)l
0)0
3)0
3)1
3)r
0)0
3)0
3)1
3)1
0)0
3)0
3)1
3)l
0)0
3 )0
3)1
3)1
3)0

80

3.01

6.83
5.57

6.11
7 .11

6.27

7 .?3
5.66

6. 14

7 .37
7.5 9

1 .73
7.09

5.68

6.83
7.04

5.63
6.17

L20

3. 71

7 .36

6.30

7.98
7.78
6.20

7.83

7.90
7 .67

7 .63

8.22

7.93

8.06

8.00

8.7 0

7.09

7.38
6.32

160
RES I OUE

(0 )0
(0)0
(0)0
(0)0
(0)0
(D)0
(D )0
(D)0
(D)0
(0)0

(DP)0
(DP)0
(DP)0
(DP )0
(DP)0

(DP )02
(DP)02
(DP )02
(0P)02

(DP )D2P1
(DP)02P1
(D P )02P I
(0P ) D2P 1

(DP )P1
(DP)P1
(DP)Pl
(DP)Pr
(0P)P2
(DP)P2
(oP )P2
(DP)P2

(0P52)0
(DP52)0
(0P52)0
(DPs2)0
(0P52 )0

2.84 5.39
8.66

7.98
7.09
4.73 6.16

8.36
9.50
7 .66

7.7t 7.62
8.92

8.39
8.00
8.20 8.94

9.09
9.48

8.35 9.26
9.88

8.6 3

8.58 9.08
9.54

9.67
8.83 9.53

9.20
9.50

8.16 8.17

8.18
8.77
8.32
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