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85/S/RN/1

ROTATION I

object: To compare nutrient cycles, uptakes of nutrients and responses
to fresh P and K. To obtain an estinate cf the rate of release of
nutrients, particular'ly K, fron Samundham soil - Saxnundham.

sponsor: A,E. Johnsto4.

The 86th year, grass, w. wheat, w. beans.

For previous years see 'Details' 1967 and 1973, anc 74-84/S/Rtl/1.

Ihole plot dimensions (origina'l treatments): 5.49 x 40.2.

Treatments: From 1899 to 1969 the experiment followed a four-course
rotation of w. wheat, roots, s. barley, legunes. Each phase of the
rotation was present each year on a sepa.ate block. From 1966 each
plot nas divided. A small area at the south end continued under the
original treatnent until 1979, these plots were sov,in to g.ass in
1974, the treatments were discontinued after 1979 and yields no
'longer taken although the plots remain in grass. I'lodi f i ed treatments
(I{E}ITREAT) were applied on the larger sub-plots from 1966 (see
be'low).

ln 1970 the rotation was stopped and each pair of blocks was div'ided
for 'lucerne and grass (the original treatflEnt sub-plots formed part
of the grass area). In 1977 lucerne was ploughed on one pair of
blocks to start an a.ab'le rotation testing fresh K to plots
prev'iously given none since 1899 (S/RN/1-2). In 1978 lucerne on the
bttrer paii of blocks was replaced by a grass/clover nixture; this was

ploughed'in 1979 for a continu'ing test of subsoil loosening and

incoiporation of P( to the subso'il (S/RN/1-3).

Since autumn 1980 the four sections of NEITREAT grass hdve been ploughed
up progressively to start a sequence of arab'le crops (S/RN/1-1)
mlasuring the eifects of soi'l K depletion. The sequence of crops has

been:

Section 1970-80 1981 1982 1983 1984 1985

G = NEI,ITREAT grass, ]i = w. wheat, BE = w. beans.

!lBE !ll,i
GGBEl,ll,l
GGGBEI.I
GGGGBE

(a) G

(b) G

(c) G

(d) G
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85/S/Ril/1

Treagnents to crops in these sections rere:

TREAIfCilT I{EIJTREAT Y. xheat and ll. wheat and
1899-1965 Grass r. beans r. beans

1966-1984 unti I 1984 1985

D: Farmyard manure at 15 tonnes
(D): Farmyard fiEnure at 30 tonnes, 60 tonnes in autumn 1969, none since
B: Bonemeal at 0.5 tonnes
N: 1899-1965, 38 kg il as nitrate of soda. Since 1970, 100 kg

as 'llitro-Chalk' per cut of grass
P: 1899-1965, 40 k9 P205 as single superphosphate. 1966-79, 50 kg

P205 as triple superphosphate
Pl, P2: 50, 100 kg P205 as triple superphosphate
K: 1899-1955, 63 kg K20 as muriate of potash. Since 1966, 125 k9

K20

l. wheat in Sections (a), (b) and (c) tested in addition to lilAtlURE all
the coflbinations rith the following nitrogen rates (k9 ) applied in
spring as rNitro-Chalk' (26t ll) on 17 Apr, 1985:

Part of the r. wheat in Section (b) tested in addition to TONURE al'l
combinations with the following nitrogen rates (kg N) applied on
17 Apr as prilled urea;

r{(PU )

tloTE: All w. wheat in Sections (a), (b) and (c) was given 45 kg N to the
seedbed, as pri'l'led urea, in addition to the spring nitrog€n rates.
0n S/Rtl/l-2 and S/R /1-3 x. beans were groxn, yields not taken.

I.IAT{URE IIAI{URE I.TAI,IURE(D)N (D)Pz (0 )P2Bt{ B W2(N)PzX (ri)P2 (N)P2
(P )PlN (P )Pl (Pl)P2(K)Pa (K)P2K (K )PA(-)Pzn (-lP2 (-)P2
(P( )P rK (PK)PIK (P1K)P2X
(l()PA (il()PA ( P2K )P2K(I{P)P1N (riP )Pl (t{P 1)P2(r{Px)PlKr{ (iP( )P lK (XPIK)P2K

D

I
t{
P

K

PK

t.
t{P
IIPK

JrIncl

120
160
2N
240

0
160
200
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85/S/RN/1

Standard appl ications:
ll. wheat, on S/RN/1-1. I'lanures: P205 at 100 kg (as triple

superphosphate). N at 45 kg (as prilled urea). Heedki'llers:
[etoprop at 1.2 kg, bronoxynil at 0.26 kg and joxynil at 0'26 kg
in 220 I (to Section (c) only). ilecoprop at 1.2 kg' bronoxynil at
0.26 kg and ioxyni'l at 0.26 kg t{ith iscproturon dt 2.1 kg applied
with the prochl-oraz in 220 l. (To Sections (a), (b) and (c) lut .

on Section (c) the isoproturon was applied separately and earlier).
Fungic'ides: Prochloraz at 0.42 k9. f'laneb at 1.6 kg, carbendazim
at 0.15 kg and tridemorph at 0.37 kg with captafol at 1.0 kg
applied with the insecticide in 220 1, Insecticide: Pirimica.b at
0.14 kg.

ll. beans, on s/RN/1-1, s/RN/l-2 and s/RN/I-3: I'lanunes; P205 at
100 kg (as tr,iple superphosphate). Ueedkil'lers: simazine at
1.1 kg in 220 I (except to S/RN/1-3). Fungicide: Benoflvl at
0.56 kg in 220 l.

Seed: ll. wheat: Galahad, sown at 400 seeds per square met.e.
l{. beans: Banner, sown at 250 kg.

Culti vations, etc.:-
l{. wheat: S/R /1-1 (Sections (a) and (b) only). K and boneneal

treatnents applied:6 Sept, 1984. P appiied: I3 Sept. Ploughed:
15 Sept. Power harroxed, seed sovrn, seedbed N appliec: 17 0ct.
N treatments applied: 17 Apr, 1985' Mecoprop' bronoxyni'l and

ioxynil with isoproturon and prochloraz applied: 23 Apr'
Remiining fungic'ides and insecticide applied: 26 June. Conbine
harvested: 28 Aug (Section (a)), 29 Auq (section (b))'

tl. wheat: 5/Rtl/1-1 (Sect'ion (c)): P applied: 9 oct, 1984. Ploughed, K

and bonemeal treatments applied: 11 oct' Power harroned' seed
sown, seedbed N applied: 30 oct. Isoproturon applied: 31 oct.
I'lecoprop, bromoxyni'l and ioxynil applied: 4 Dec. N treatments
applied: 17 Apr, 1985. I'lecoprop, bromoxyni I and ioxyn'il with
prochloraz applied: 23 Apr. Rema'ining fungicides and insecticide
applied: 26 June. Combine harvested: 28 Aug.

tl. bLins: S/RN/1-1 (Section (d)): P app'lied: 9 Oct' 1984. Ploughed'
K and bonemeal treatfEnts applied: 11 oct. Seed sown: 17 oct.
lleedkil'ler applied: 31 Oct, Fungicide app'lied; 22 Apr' 1985.
Combine harvested: 16 5ept.

l{. beans:5/R /1-2 and S/RN/1-3: K and bonemeal treatments applied:
6 Sept, i984. P applied: 13 Sept. Ploughed: 15 Sept (5/RN/1-2),
11 ott-(S/Rtl/l-3). Power harrowed, seed so}Jn, weedkiIler appliad
(5/RN/1-2 only): 17 Oct. Power harrowed, seed sown (S/RN/1-3
only): 31 oct. Fungicide app'lied: 22 Apr, 1985. Combin:
harvested (yields not recorded): 19 Sept.
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85/S/RI/1

3RO T.I{HEAT AFTER I'.BEAIIS SECIIOII

GRAIT{ TOI{ I{E S/H EC TARE

rr*r* TABLES 0F ilEA[S r****

(a )

r{(Nc)
MANURE

(D)P2
BP2

(N)P2
(P1)P2
(K )P2K
(-)P2

(P iK )P2K
(NPA )P2K

( NP 1)P2
(NP lK )P2(

t.IEAN

120

4.6?
5.63
6.00
7 .0?
6.40
6.62
6,84
6.14
i,38

6.40

120

6.65
6.5 7
8.28
7 .77
7.5 9
6.88
7 .70
8.2 5
7 .42
7 .48

7 .46

160

6.51
s.43
6.25
5.14
7.00
4.93
6.39
7.38
6.44
5.74

6.12

160

6.4 3
8.14
7 .06

8.18
7 .90
8.86

8.21
7 .96

7 .72

200

6.18
4.62
5.94
6.15
7 .37
5.90
6.67
6.7 6
6.t2
6,65

6.24

200

1 .46
6.64
5.88
6.14
6.94
7 .96
7.30
8.5 0
7.96
6.9i

7 .23

240

7.09
4.39
4.36
6.28
6.67
6.77
7 .20
7,50
6.57
7.31

6.41

I{EAN

6.7 9
4.77
5.54
s.89
7.01
6.00
6.72
7 ,L2
6-32
6.77

6.29

GRAIN IiIEAI{ DI{' 85.6

PLOT AREA }IARVESTEO O.OOO73

2t{D }I. YHEAT AFTER I{.BEANS SECTIOI{

GRAIII TOI{I{ES/HECTARE

**** TAELES 0F I'IEA S *****

(b)

N(NC)
I.IATIU RE

(D\P2
BP?

(N)P2
(P1)P2
(K )PA
(-)P2

(PU )P2K
( P2K)P2K

(flP1)P2
( t{P lK )P 2K

I.IEAN

GRAIr{ I'tEAt{ DnX 82.4

PLOT AREA HARVESTED O.OOO73

240

6.09
5.70
6.26
7 .40
6.53
7.35
7 .24
8.63
7.01
7.88

7.01

ItrAN

6.66
6.16
6.87
7 .28
7 .31
7 .52
7.78
8.15
7 .65
7 .56

7 .35
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8s/5/Rr{/1

2ND I{. IiHEAT AFTER I.I.BEANS SECTION

GRAII{ TONI{ES/HECTARE

***** TAELES 0F iIEANS *****

(b)

N(PU)
I'IANURE

(D)P2
8P2

(r{ )P2
(P 1)P2
(K )P2(
(-)P2

(P 1K )P2K
( P2K )P2(

(NP1)P2
( r{P 1K )P2K

ITEAN 1.98

GRAIN I'IEAN DI{' 81.7

120

7.04
6.96
6.96

8.26
8.21
8.72
8.32
7.74
7.05

7.7t

PLOT AREA HARVESTED O.OOO73

IST I{.}IHEAT AFTER I{.BEAI{s SECTION

GRAIN TONNES/HECTARE

****r TAELES 0F MEANS *****

N(NC)
I|ANURE

(D)P2
BP2

(r{)P2
(P1)P2
(( )P2K
(-\P2

(PU )P2K
(NP A )P2K

(NP 1)P2
( riP lK )P2K

I4EAN

0

3.64
2.18
L7l
1.52
2.01
1.95
1.92
1.71
1.17
2.04

160

6.89
4.79
3.7 7

7.40
7 .63
7 .15
8.41
8.69
6.22
7 .93

6.95

220

6.37
6.41
6.56
4.49
7.46
6.57
7 ,01
7 .34
6.89
7 .29

6.64

200

8,17
6.09
8.05
7 .19
8.98
7 .64

8.87

8.67

8.O2

IlEA

5,13
3.89
3.44
3.73
4.78
4,56
4.81
4.86
3.86
4,82

d10

243

7 .07
7.88
7.s1
6.95
9.74

7.88

7 .90
6.05

7 .62

(c)

160

8.28
7.3 3
7 .62
7.76
8.63
8.00
9,27

10.5 7
7.75
8.60

8.38

I.IEAN

7 .64
7 .06
7.54
1 .44
8.90
8.03
8.72
8.67

7 .59

7.9 3

GRAIN I{EAII DI.IX 85.3

PLOT AREA HARVESTEO O.OOO73
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85/S/RX/1

x. BEAr{S SECTIoN (d)

GRAIT{ TONIIES/HECTARE

r**** TAELES 0F l'lEAtlS ****

l',lAl{URE
(D)P2

BP2
(fl)P2

(P1)P2
(K )Px
GIPz

(PlK)P2K
(i{Pa )Pa

(flP1)P2
(r{P lK )P2(

MEAt{

1.07
1 .01
0.93
0,93
2.15
1,19
2.28
2.r4
0.95
1.98

1.46

GRAI t{ !{EAN 0[i 80.7

PLOT AREA HARVESTED O.OO229
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