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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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84/S/Rt{/1-3

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

PLOT AREA HARVESTED O.OOO75
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