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TABLE IA

Amounts of fertilisers applied to the Pa* Grass plots

Nitrogen, applied in spring.
\, , tt, or N., immlnium sulphate supplying 48, 96 or I rl4 kg N ha-t

N I 
*, or N2 *, sodium nitrate supPlying 48 or 96 kg N ha-'

PKNaMgSi, apolied in l,inter.
P 35kg P ha-r as powdered ( recently granular) superphosphate
K 2?5 kg K ha-r as potassium sulphate (507a K2O)
Na l5 kg Na ha-t as sodium sulphate (14%Na)
Mg I I kgMgha-! as magnesiumsulphate (10%Mg)

Si- 450[gh;-rof water-soluble Powdered sodium silicate to plot ll2 only.

Plot 20 in yean when FYM not aPPlied
30 kg N, l5 kg P and 45 kg K ha-t

Organic, applied every fourth Year
FYM 35 t ha-r farm yard manure (bullocks) (1973, 1977)
Fish meal (about 6.5% N) to supply 63 kg N ha-l (19?5, 1979) (about 950 kg

meal ha-r )

t 8.
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TABLE Ib

Ptot treatments, staiting dates and early treatments for all the Pa* Grass Plots

Plot number Present Treatment

No nitrogen goup

Unmanured
Unmanured
Unmanured
P
PNaMg

PKNaMg
PKNaMg

Ammonium N group

Nl
NzP
NrPNaMg

NzKNaMg
N2 PI(NaMg
N3PKNaMg
N3 PI(NaMgSi

Nitrate - N goup
Nr'
N, * PKNaMg
N2 * PKNaMg

Organic

FYM + fish meal

FYM
FYM + NPK

Starting Date Treatment in early years
where different
from present

2
3

t2
4r
8

7
l5

1863
1856
1856
1859
1863

t856
t8't 6

t8&
1859
1863

FYM 1856-62

Sawdust 1856-58
PKNaMg, + sawdust
185661

N2* 1858-1875

Nr and FYM 185663
Sawdust 1856-58
Nz PKNaMB 1856-61
Sawdust 1856-62
NPI(NaMgSi 1865-1905

NaPKNaMg 1856{l
except 185951 N2 PKNaMg

P omitted 1866 and 1867

N2 PKNaMg 1856-1904
and straw until 1897
N, PK r 872-1904
Nr PK 1872-1904

I
42

t0

t8
9
llr
fi2

1905
1856
r8S2\
1882 t

1858
1858
1858

t7
l6
t4

l3

l9
20

r905

1905
r 905

\8 R.
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TABLE 2

Details of liming on Park Grass plots

( I ) Old (Main) liming scheme , started I 903
Southern halves of aU plots l -13 (except 5/ l, 512,6 and l2) and l6 received
2.24 t CaO ha-t as ground lime in 1903, 1907 and l9l5 and every fourth year
between 1920 and 1964. Plots 14, l5 and l7 came into this scheme in 1920.

(2) Scheme to test two laboratory methods for estimating lime requirement ofsoils,
started 1920

Plots 18, l9 and 20 divided into 3 in 1920. One third received no lime,
another third, light and the other heayy rate of liming every fourth year since
then-

Rates in t CaO ha I are

Plot

l8
l9
20

b

3.7
't .5
3.7

24.9
I 5.1

Light

4.43
o.64
0.64

Heavy

't .61

3.5 3

3.1 I

(3) New liming scheme, started 1965

Eventual aim is to haye pHs 7, 6, 5 and 4 for 4 sub plots (a, D, c and d) within
each plot. Umed half-plot split into a and b and unlimed into c and d.

(a) First phase 1965-1968
Ground chalk applied to some of the D and c sub-plots receiving ammonium

- sulphate. Amounts in t ha-l as follows.

sub-plot
c

t2.4
22.4
t'7 .6
20.0
20.0
20.0

10.0

pH ofsub-plota maintained at 1965 pH level by liming evcry fourth year:
no lime applied to sub-plot d.

(b) Second phase, starting 1976
Lime applied to raise pH of all a sub-plots to 7 where they start less than thi

Plot

I
42
9

l0
1lt
I t2
l3
l8

\1L
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TABLE 3

The plls of all sub-plots on Park Grass during l97zl-77 (supplied by A.E. Johnston)

Plota(I)bcd(2)
I
2
3

4ll
412

6
7
8
9

t0
l1r
I l2
t2
l3
t4
l5
l6
t7
l8

6.6
7.t
7.t
6.9
5.8
6.3
6.6
6.9
5.0
5.5
4.3
5.1

5.3
6.9
7.O
6.3
6.8
1.2
6.8

5.q( 3 )

6-713)

6.5(3)
6.6{3)
5.9(4)
6.5(3)
6.3( 3)

6-g{ 3)

5-6(a)
5.8 

(4 )

4.414)
5.5{4)
6.0(3)
6-213t

6.7t3t
6.5( 3 )

6.5( 3 )

7.0(3)
6.].t3t

Lrlw Lime

6.1(3)

6-0( 3)

43to)
5-213 )

5.113)
5.4( 3)

4.0(4)

5.2(3)
5.2(3)

t tla)

4.414)
/ .(4)

5.r(3)
5.0 

(4 )

5.9(3)
5.013)

5.3 
(3 )

5.6 
(3 )

4.411)

4.1
5.2
5.3
5.3
3.9

4.8
5.2
3.9
3.9
3.7
3.8
5.2
4.9
5.8
4.7
5.2
5.9
3.9 tql2 7.613,

Unlirned

19 5.3(3)

20 5.5(3)

High Lime

6.7t3)

6.9( 3)

1976 (all d sub-plots)(t)
(3)

Sampled in 1975 (all t sub-plots) (2) Sampled in
Sampled in 1977 (4) Sampled in 1974

t9.
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TABLE 5 Relationship between abundance scores (F"-F*+) of visual surveys and the 7o

contribution of species to yield estimated by botanical analysis of hay samples

All species

Crasses

[rgumes

Others

t-t
s-7
4-'t
6-11

l -6
t - 13
2-8
s-10

r-20
t - 13
r - 13

6 - 15

Abundance
Score

1947

Range Mean

t-69 6

t-81 8

2-2t 8

s-52 2l
s-69 l1
s-81 14
4 -2t I
t4-52 33

Year

1948

Range Mean

t-20 3
t-54 4
s-45 9
6-91 23

t.l6 4
r- 54 6
s-45 15
6 - 91 32

t - 13 2
t- t6 3

2-tt 5
6-6 6

1949

Range Mean

t-22 5

t-82 4
t-99 15
5-57 t4

I -22 7
r.82 6
4.99 29
57 57

L - tl o
2. t0 5

2-t3 6
5-5 5

F.
F
F+
F*'
F"
F
F+
F*t
F"
F

F**

F.
F

F*t

t

6
8

2
3
5
5

2 t-8 2
I t-10 I

5 t-10 4
l0 7-t4 l0

t=trace,0.l%orless, s = small amounl, O.2-O-57o.ln 1947 visual survey preceded the
hay harvest by 3 days and in 1948 and t949 by about 13 days.

TABLE 6 Comparison of number of species detected by visual surveys and hay
analyses in 1947, 1948 and 1949. (mean of all plots analysed)

Visual survey

t947 13

1948 t4
t949 t4

Hay analyses Hay analyses + O.S.

2l 25

23 28

2t 27

O.S. = odd species whose presence was noted during analysis of hay but whose con-
tribution was too small to be quantified.

z\L
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Notes on Tables 745

The following tables give details of rhe botanical composition of all Park Grass plots
throughout the duration of the experimenr. They have been compiled from data in
l-awes & Gilbert (1859), Lawes, Gilbert & Masters (1882), Brenchley and Warington
(1958), Rothamsted Annual Reports until 1939, Numerical Results ofthe Field
Experiments at Rothamsted since then and the present (1973-76) analyses. However,
to lninimise errors in reproduction, reference has also been made to original papers
where possible and the tables include results for some years not previously published.

The data are necessarily condensed both to reduce the bulk of the tables, and also
since it is questionable whether the accuracy of the sampling method justifies pre-
sentation of minor components to many decimal places. The tables were assembled
primarily to enable the major changes with time in botanical compositon within plots
to be traced for the present paper but should also serve as a source of information for
future reference. In the tables oI complete analyses the species are listed in alphabetica]
order within three main groups, grasses,legumes (where they occur) and other species
and the following abbreviations are used throughout: t = trace,0.170 or less; s = small
amount 0.2-0.5% inclusive. Care should be taken in interpreting differences between
species which are evidently minor constituents of the herbage : little emphasis should
be placed on a difl'erence in one category in one season and it should be borne in mind
that at this level the difference within a category may sometimes be larger than
between categories. It is important therefore that comparisons of minor components
should take account of the data for a nunrber of years. Only species which have con-
tributed at least 0.5% on at least one occasion are included in the tables so that the
number oI species listed should not be taken as an absolute measure of the number
occurring on a plot.

Tables 38-45 give details of the botanical composition of plots analysed during
l9'13-76.To maintain continuity with the past records results are given to one decimal
place but contributions of less than 0.05% are deloted by t. Because results were
originally calculated to three decimal places, rhe totals shown may not agree exactly
with the sums of individual species. Since the plors differ greatly in total yield the
results are also presented as amounts of the different species per unit area ofland.

I.
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