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81/S/RN/1

ROTATION I

object: To cdnpare nutrient cycles, uptakes of nutrients and responses to
fresh P and K. To obtain an estimate of the rate of release of
nutrients, particu]arly K, frsn Saxmundhal soi'l - Saxmundham.

Sponsor: A. E. Johnston.

The 82nd year, grass, !r. r,heat.

For previous Jrears see 'Detai'ls' 1967 t 1973, and 74-80/S/RN/1.

t{hol e p'lot dlmnsions (original treatnents ): 5.49 x 40.2.

Treatnents: Frqn 1899 to 1969 the experlment fo] I owed a four-course
rotation of w. rheat, roots, s. barley, legums. Each phase of the
rotation ms present each Jear on a separate b'lock. From 1966 each plot
was dlvlded, a srall area at the south end being continued under the
origina] treatnent until 1979 (oLDTREAI), modified treatrents ( I'IEI{TREAI )
belng applied on the Iarger sub-plots (see belorv).

In 1970 the rotation rra s stopped and each pair of blocks ms divided
for I ucerne and grass (the oLDTREAT sub-plots fonn a part of the Grass
area). In 1977 lucerne ms pl oughed on one pair of b]ocks to start an
arable rotation and in 1978 'lucerne on the other b] ocks was repl aced by
a grass/clover mixture. The grass/clover mixture xas pl oughed in 1979
for a test of subsoi'ling. Part of the grass area was ploughed in autumn
1980 and added to the arab] e rotation area. Remaining treatnents to
grass ln 1981 rere:

TREAII.,IENT
1899 -1965

OLDTREAT
Gra ss

1966-79

I,IAN URE
(0)

B
N

P

K

PK
NK

NP

IIPK

NEITTREAT

Grass
1966-81

},IAN URE
(D)N

BN
(N )P2N
(P)PiN
( K ) P2Kl'r
(-)PzX
(P()PlKX
( NK ) P2KN
(NP)PlN
(NP( )PlKN

D

B
N

P

K

PK
IK
NP

I{PK

D:
(D):

B:
[:
P:

Farmyard manure at 15 tonnes
Farmyard manure at 30 tonnes (1965-1969 15 tonnes on

60 tonnes in autumn 1969, none since
gone meal at 0.5 tonnes
1899-1965 - 38 kg N as nitrate of soda. Since 1970 -

(38 kg N on oLDTREAT) per cut as '[itro-Cha'lk'
1899-1965 40 kg P205 as single superphosphate. Since

50 k9 P205 as triple superphosphate
Pl,P2: 50, 100 kg P205 as trip'le superphosphate
K: 1899-1965 63 kg K20 as muriate of potash. Since 1966

(75 kg K20 on oLDTREAT)

OLDTREAT},

100 kg N

1966

- 126 k9 (20
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81/S/Rll/1

NoTES: (1) For a fuller record of treatnents see 'oetails' etr.
(2) 0n oLDTREAT grass, clover appeared naturally on sorE plots in

1975. To unify the p] ots $ite clover was som on all at 33 kg.
(3) From 1980 treatrcnts have not been applied to oLDTREAT grass

and yields haYe not been taken.

The pair of blocks in arable crops from 1977 were divided int! three for
three phases of the four-course rotation w. barley, potatoes, beans, w.
wheat. yhole plot treatnents rere contlnued as for NEIfiREAT grass
except w. beans rEre not given and plots previously given famyard
manure received phosphate fertiliser. In 1981 all blocks and the new
area ploughed frqn grass rere som to w. hfieat. Al'l co[blnations of the
fol l orl ng were tested:

mrol e p] ots

Bl ocks

1. PREVCROP Crops ln 1980:

IilEAT
BARLEY
POTATOES
GRASS

2. I|AIURE

(D)P2|t
Blt I
0r ) P2il
(P )Pll
(K }PzK[
( - lP2ll
(P(lPln
( xr ) P2Kl
([P )Prx
( ]IPK )PTKX

SJdol s as above except t{ = 40 k9 at soyl ng

StD plots

3. N Ni trogen fertlllser (kg ll) ln spring:

80
L20
160
200
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81/s/RrUl

The palr of blocks testing srtsoiling vere som to !r. uheat and tested all
cmblnations of:

l{ho l e pl ots

l. I.{AItnE (as for w. rheat above) and:

2. TREAIIINT Cultiyations etc in ilay, 1979 only:

CNYNTIAL Conventional , noul dboard pl oughed
SUBDUG Subsol] dug by Yye double digger
SIBDUG+F Subsoil dug by lue double dlgger

lncorporating P at 374 kg and K at 712 kg (as 0:20:20)
i nto the sl.6soi] at the time of rorki ng

Sub pl ots

3. ll [i trogen fertiliser (k9 N] in spring:

Standard aDpl I cati ons:
Both arable sectlons: ilanures: ll at 40 kg to seedbed, as 'Nitro-Chalk'.

t{eedkillers: Chlorto'luron at 5.6 I in 220 I. }'lecoprop rlth
bmnoxyril and ioxynil (as 'Brittox' at 3.5 1) in 22o 1, applled with
the benonyl . Funglcides: Benmyl at 0.28 kg. Cartendazlm vlth maneb
and trid€morph (as 'Coenlc' at 3.9 kg), app'lied rith captafol at
1.0 k9 and the insecticide in 280 l. Cariendazim at 0.25 kg rlth
maneb at 1.61 k9 and captafol at 1.0 kg in 280 I applled rlth the
insectlcide. Insecticide: Pirimicarb at 0.14 kg.

Seed: I. *reat (arable sectlon other than sl.6soi]lng test sectlon): Virtue,
som at 375 seeds per square mtre.
li. *heat (stbsoiling test section): Avalon, som at 375 seeds per
square nEtre.

Cul tlvatlons, etc. : -
Grass section: P, K and bon€meal applied: 19 Feb, 1981. N applied:

14 Apr. Cut: 11 June, 6 Aug. tl appl led: 19 June.
Both arable sections: Ploughed: 19 Sept, 1980. 'grittox' & benorul

applied: 7 Apr, 1981. N applied: 14 Apr. 'Cosmic', ceptafol &

insecticide applied: 28 May. Carbendazim, maneb, captafol and
insectlclde applled: 9 July. Corbine harvested: 21 Aug.

Arable section (other than subsoiling test section): Potato site
cleared, P, K and bonsneal applied: 25 Sept, 1980. l,l applied, seed
som: 9 oct. Chlortoluron applied: 10 oct.

Subsolllng test section: N applied, seed sovl: 29 Sept, 1980.
Chl ortol uron applled: 30 Sept.

80
t20
160
200
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81/S/RiU1 GRASS

***** TABLES 0F l'lEAllS ****

1ST CUT( r r/6/8r ) 2ND CUT(6/8/81} TOTAL OF 2 CUTS

iIAI{ URE
(D)ll

Bt'l
(N)P2ll
(P)Prl

(( )P210{
(-)P2rl

(PK}PI(}l
( NK )P2([
(lrP)Plx

(IPK ]Pr$l

IiIEAtI

i{EA}I lf,l'

PLOT AREA I{ARYESTED O.OOO95

6.33
6.07
6.34
5.48
5.68
5.76
6,68
6.76
5.89
6.69

6. 17

23.7

4.62
3.65
3.82
3.78
3.99
3.82
4. 14
3.96
3.80
4.17

3.97

52.2

10.95
9.72

10. l6
9.26
9.67
9.58

10.82
10.72
9.69

10.86

10.14

37.9
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8L/SlRX/L-2

I{INTER i,'HEAT

GRAIN TONNES/HECTARE

***** TASLES q: p5A;3S *****

PREVCROP

MAiI URE
( D )P2N

BN II
( r{)P2il
(P )P lrl

(K )P2(X
(-)P2N

( PK ) PlKN
0r( )P2KN

(NP)P1r,l
( NPK )P1KN

MEAN

N

IiIAII URE
( 0 )P2il

8ll N

( )PzN
(P)PlN

( K )P2KN
(- )Pa

(PK)PTKN
(NK)P2K}I

0rP )PlN
(I{PK )PIKN

MEAN

t{
PREYCROP

IIHEAT
BARLEY

POTATOES
GMSS

I.IEAN

l.lHEAT

9.19 8.70
8.98 8.15
8.86 8.14
8.99 8.57
9.20 8.42
9.24 8.14
9-20 8.20
9.09 8.45
8.9? 8.22
7.79 8.33

8.95 8.33

80

8.67
7.85
7.90
7.U
8.47
7.90
8.19
8.55
7.56
8.38

8.13

80

8.25
7.U
9. 13
7 .28

8. 13

120

8.59
7 .97
8.01
8.52
8.87
8.46
8.70
8.64
8.?2
7.36

8.33

r20

8.58
8. 50
9.23
7 .0?

8.33

POTATOES

9.67
8.76
9.10
8.81
9,74
9.49
9.38
9.91
9.09
9.04

9.30

160

8.90
8.06
8.04
7.90
9.12
8.59
9.23
9. 11
8. 15
8.40

8.55

160

9.32
8.51
9.50
6.87

8.55

GRASS

7.80
6.23
5.94
6.47
8.28
6.30
8.10
7.76
5.76
7.54

7 .02

200

9.19
8.23
8.09
8.5 9
9. 17
8.2?
8.77
8.91
8.06
8.57

8.58

200

9.61
8.48
9.33
6.91

8.58

MEAN

8.84
8.03
8.01
8.21
8.91
8.29
8.72
8.80
8. 00
8. 18

8.40

MEAN

8.84
8.03
8.01
8.21
8.91
8.2 9
8.72
8.80
8.00
8. 18

8.40

MEAN

8.95
8.33
9.30
7 -02

8.40
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81/S/R[/l -2

}IINTER I{HEAT

GRAIN TONNES/HECTARE

EARLEY
POTATOES

GRASS(N)PzN I{HEAT
BARLEY

POTATOES

GMSS
( P )PliI IIHEAT

BARLEY
POTATOES

GRASS(K)P2${ |{HEAT
BARLEY

POTATOES

GRASS(-)P2[ ]THEAT

EARLEY
POTATOES

GRASS(P(}PIK[ THEAT
EARLEY

POTATOES

GRASS
( tr( )Pz$r IiHEAT

BARLEY
POTATOES

GRASS

0{P}Plr{ r{flEAT
BARLEY

POTATOES

GRASS
( I,IPK }PIXN IHEAT

BARLEY
POTATOES

GRASS

GRAIX MEAI{ W 83.2

StB PLOT AREA I{ARVESTED O.OOO79

MANURE
(D ) P2N

BN N

N

PR EVCROP

I{HEAT
BARLEY

POTAIOES
GRASS

TIHEAT

80

8.39
8.97
9.78
7 .55
8.38
7 .26
8.86
6.92
8.01
8.06
8.55
6.98
8.30
7 .82
8.77
6.45
8.41
7.50
9.28
8.70
8.?7
7 .45
9.14
6.74
7.70
7 .49
9.33
8.24
8.73
8.25
9.?9
7 .93
7.91
7.98
9.02
s.33
8.67
7 .60
9.31
7 0'l

120

8.73
8.83
8. 97
7.85
8.63
8.60
8.69
5.95
8.36
8.26
9.58
5.85
8.87
9.48
9.23
6.50
9.27
8.45
9.65
8. 12
9.36
8.50
9.63
6.35
9.28
7.90
9.31
8.28
8.82
8.07
9.78
7 .89
9. 11
8.11
9. 53
6.12
5.40
8.84
7 .91
7.30

160 200

9.63 10.02
8.25 A-7 4

t0.24 9.68
7.47 8.34
9.0? 9.90
8.56 8.17
8.64 8.85
6.04 6.01
9.31 9.78
1.99 8.24
9.28 8.98
5.56 5,38
8.58 tO.22
8.93 8.07
8.71 8.54
5.39 7.52
9.05 10.07
8.95 8.76

10.07 9.95
8.39 7.90
9.68 9.6s
8.30 8.31
9.65 9.55
6.75 5.36
9.95 9.85
8.70 8.71
9.60 9.28
8.67 7.22
9.61 9.22
8.50 8,98

10.79 9.78
7.54 7.67
9.43 9.25
8.16 8.63
8.95 8-84
6.07 5.5r
9.00 8.11
8.71 8.16
9.10 9.85
6.80 8.15
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81/S/Ril/1-3

I,IINTER }IHEAT

GRAIN TONNES/HECTARE

r*r*a TABLES 0F I{EANS ***a*

TREA.IIiII'IT CNVNTIAL
IiIAN URE(D)PzN 10.28

B[ N 9.32
0r)P2N 10.08
(P )P1tl 9.97

(K ) P2KN 9.6?(-)PzN 10.13(PK)Pl(il 9.77
(NK)PzKN 10.02
0|P)P1N 9.56

(xP()P1KN 9.64

SUBDUG+F MEATI

10.33 I0.25
9.86 9.63

10.00 10.00
10.20 9.96
9.37 9.46

10.14 10.11
9.75 9.74

10.06 9.97
9.46 9.47

10.04 9.92

9.92 9.85

SUBDUG

10. 14
9.70
9,91
9. 71
9.38

10.06
9.69
9.82
9.40

10.07

EA

I
MA}I URE
(D)P2N

8ll ll
0r )P2[
(P )P lN

( K ) PzKll
( - )P2N

(PK)P1N
(xK )P2Kr{
([P )Pl[

(xP( )PlKX

l,lEAtl

I
TREAI}{IT
CIIYIIT IAL

SUBDUG

SIf DUG+F

t{EAt{

9.84 9.19

80

9.48
8.64
9. 15
8.94
8.80
9.12
8.48
8.37
8.18
9.02

8.82

80

8.92
8.79
8.74

8.82

t20

10.00
9.67

10.07
9.59
8.79
9.81
9.60
9.92
9.63
9.56

9.66

120

9.82
9.46
9.71

9.66

160

10.53
10.41
10.00
10.35
9.63

10.51
10.25
10.37
9.79
9.95

10.18

160

10.06
9.93

10.54

10.18

200

10.56
10.96
10.70

10.74

MEAN

9.84
9.7 9
9.92

9.85

10.98 10.25
9.7 9 9.63

10.77 10.00
10.98 9.95
10.61 9.46
11.00 10.11
10.63 9.74
11.20 9.97
10.28 9.47
11.15 9.92

10.74 9.85
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81/S/RN/1-3

TINIER THEAT

GRAIN TO I,I tIE S/ H EC TARE

Bt,I N CI{Y}ITIAL
SUEDUG

SUBDUG+T([]P2[ Cll TIAL
SUBDUG

SUBDUG+F
(P )P T CiIVt{TIAL

SUBDUG

SUEDUG+f
(( )P2K[ CWI{TrAL

SUBDUG
STBOUG+F

( - )Pzl{ Ct{Yr{TIAL
SUBDUG

SUBDUG+f(PK)PlKir CllvltTIAL
SUBDUG

STBDUG+F
(NK )P2K[ Ctl lrIAL

SUBDUG

SUBDUGTf
(NP }PIII CNYIITIAL

SUBDUG
SI'BOUG+F

(NPK }PlKiI CNVNTIAL
SUBDUG

SUEDUG+F

GRAIil r.{EA}r UL 84.4

SIB PLOT AREA HARYESIEO O.OOO82

MANURE
(D)P2N

N

TREATI'lilT
CNVNTIAL

SUBDUG
SUB0UG+F

80

9.57
9.26
9.61
8.61
8.72
8.59
9,70
9.31
8.43
9.2r
8.14
9.46
9.28
8.50
8.51
9.07
9.12
9. 15
8.31
8.16
8.97
8.47
8.42
8.23
8. 00
8.99
7.55
8.98
9,31
8.77

120

10.25
9.61

10.15
9.81
9. s0
9.7t

10. 15
9.75

10.30
9.45
9.51
9.80
9.12
8.65
8.58

10.15
9. 75
9.52
9.76
9.73
9.31

10.08
9.81
9.88

10.25
8.63

10.02
9.16
9.68
9.83

160 200

10.52 10.78
10.08 11.59
10.99 10.57
10.47 8.39
10.08 10.50
10.67 10.49
9.61 10.87
9.50 11.06

10.89 10.38
9.96 11.26

10.37 10.83
10.71 10.84
9.71 10.37
9.61 10.74
9.57 10.72

10.50 10.79
10.57 10.69
10.36 11.51
10.52 10.50
10.47 10.41
9.75 10.97

10.17 11.35
9.98 11.10

10.97 ll.16
9.90 10.08
8,81 11.17

10.67 9.59
9.26 11.16
9.78 11.51

10.82 t0.77
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