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BROADBALK WHEAT, 1843 ONWARDS

The first experimental crop was harvested in 1844 after a
rotation of turnips (dunged) 1839, barley 1840, peas 1841, wheat
1842, oats 1843, the last four crops being entirely unmanured.
Wheat has been grown experimentally every year since. The
manurial treatments varied somewhat in the first eight years, but
the experiment attained its permanent form in 1852, Most of the
treatments, with certain exceptions noted below, have been applied

to their respective plots year after year since that year.

Table 1. Manures applied per acre since 1852
unless otherwise stated
Treatment
Plot D P K Na Mg N N R
Number tons P205 1b K20 Ib 1b 1 NI1b N1b N1lb Notes
(1) (2) (2) (2) (3)
2A 14 - - - - - - - (4)
2B 14 - - - - - - -
3 - - - - - - ~ - (5)
5 - 65 98 100 100 - - -
6 - 65 98 100 100 43(Nl) - -
[ - 65 98 100 100 86(Nz) - -
8 - 65 98 100 100 129([\73) - -
9 - 65 98 100 100 -  43N]) -  (6)
10 - - - - - 86 - -
11 - 65 - - - 86 - -
12 - 65 - 366 - 86 - -
13 - 65 98 - - 86 - -
14 - 65 - - 280 86 - -
15 - 65 98 100 100 86(N,)- - (9
16 - 65 98 100 100 - 860Ny ) - (7)
17 as plot 5 in odd years, as plot 10 in even years
18 as plot 10 in odd years, as plot 5 in even years
19 - - - - - - - 86 (10)
20 - - 98 100 100 86 - - (11)

Plot sizes vary (8) but are approximately as follows:-

Full sections in fallowing cycle 0. 10 acres,

Continuous wheat 0, 028 acres.

half sections 0, 05

(approximately).

Treatments: D: farmyard manure,
of potash. Na: sulphate of soda. Mg:

sulphate of magnesia.
N. sulphate of ammonia. N”: nitrate of soda.

R: castor meal.

]

P: superphosphate. K: sulphate
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BROADBALK

Notes:

(1) Until 1888 superphosphate was made from 200 1b., bone ash and
150 1b. sulphuric acid; from 1889-1897 it was made from
mineral phosphate; from 1898-1902 basic slag was used in
place of superphosphate,

(2) Until 1858 the dressing of sulphate of potash provided 147 1b.
K20 and the sulphate of soda was applied at 200 lb. per acre.
On plot 12 the sulphate of soda was 550 1b. and on plot 14 the
sulphate of magnesia was 420 1b.

(3) Until 1916 those plots which now receive sulphate of ammonia
had a mixture of equal parts of ammonium sulphate and
ammonium chloride (the "ammonium salts'" of the early
reports). The ammonium salts were all applied in autumn
till 1877, they were all applied in spring till 1883, In 1884
the present method was adopted of giving 21 1b. N in the
autumn and the remainder in spring. Except for the short
period 1873-1877 plot 15 has always had the whole of its nit-
rogen in autumn,

(4) Since 1885,

(5) Since 1840.

(6) Plot 9 tested nitrate of soda at various rates (usually 550 1b. )
with or without minerals since 1852-1893,

(7) Since 1884. Plot 16 received 800 lb. ammonium salts with
"minerals' as on plot 5 from 1852-1864. Itwasthenunmanured
from 1865-1883.

(8) The original plots consisted of 2 "lands'' each of  acre side by
side. In the early days these lands sometimes carried
different, but related, treatments. In 1894 the pairs of lands
were thrown together to give 3 acre plots each carrying a
single treatment. It was these plots that were divided
transversely into 5 equal sections in 1926.

(9) All in autumn,

(10) Castor meal since 1941, previously rape cake. From 1852-
1878 the quantity of rape cake was 500 1b. in addition to super-
phosphate and ammonium salts. In 1879 the minerals were
stopped and the rape cake dressing was increased to provide
about 86 1b, N.

(11) Since 19086,

For more detailed description of the materials used and minor
changes in procedure see Imp. Bur. Soil Sci. Tech. Commun. No.
40, (1940) pp. 162-163, Also Memoranda of the Field Experiments
1901, pp. 30-31; and J. agric. Sci. (1921), 11, 107.

Weeds have always been a serious problem on Broadbalk and in
spite of regular hand-weeding and inter-row cultivation occasional
bare fallows had to be given. The following is a record of the bare
fallows and other cleaning operations:-

1889 The wheat on one half of the field was drilled in wide
rows (about 16") to allow thorough inter-row cul-
tivation.

1890 Same operation on the other half.

1904 Each plot was divided into halves longitudinally one
half being cropped and the other bare fallowed.

1905 Strips reversed.

1806-1925 Crop grown on 12'" rows to enable inter-row cultivation
to be carried out.

1914 All the Western half bare fallowed.

1915 All the Eastern half fallowed.

6
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BROADBALK

1926 The field was divided transversely into five sections,

1926, 1927 Sections I, II, III bare fallowed.

1928, 1929 Sections III, IV, V bare fallowed.
The whole field was cropped in 1930 and in 1931 a regular system
of fallowing was started: the five sections being fallowed in turn,
each section carrying four wheat crops in succession and then having
one year's rest with sufficient summer cultivation to keep down
weeds.

In 1956 Section I was divided into two: Ia nearest the farm
was assigned to continuous wheat with weedkillers as required but
no fallows, while Ib continued in the 5-year cycle. The situation
in the years 1951-1961 inclusive is given in tabular form below.

System of Cropping and Fallowing
i R | e | e o s R

2 :
1951 F F B 1 2 3
1952 1 1 F 2 3 -
1953 2 2 1 3 4+ F
1954 3 3 2 4 F 1
1955 4 4 3 F 1 2
1956 5 F 4 1 2 3
1957 6 1 F 2 3 4
1958 7 2 1 3 4 F
1959 8 3 2 4 F 1
1960 9 4 3 F 1 2
1961 10 F 4 1 2 3

1,0:2,°8, 4.....4 «2irst.  seeond, thivd Tourth. . . . crop
after fallow (F).

Section Ia in cycle till 1955, then continuous cropping. The
crop in Ia in 1956 is actually the 5th continuous crop on this
land.

Wild oats (Avena ludoviciana) have been hand-pulled on Broad-
balk regularly since 1943. For a summary of the results of the
first 4 fallowing cycles, 1935-1954, see Rep. Rothamst. Exp. Sta.
for 1955, pp. 161-165.

In recent years it was known that parts of Broadbalk were
becoming acid. The acidity was partly due to position in the field
but it mainly arose out of the continued use of ammonium salts and
rape cake (now castor meal). In autumn 1954 a liming scheme
was begun as follows:-

Yearly dressings:

(a) On plots receiving sulphate of ammonia, 100 1b. calcium

carbonate per 14 1b, N as sulphate of ammonia.

(b) On plot receiving castor meal, 50 1b, calcium carbonate

per 14 1b. N as castor meal.

In the first year the dressings of chalk on the ammonium
sulphate and castor meal plots were applied at double the prescribed
rates. Section V was divided transversely into two equal parts a
and b which are harvested separately. Section Vb, nearest the
drain, received a single corrective dressing of 5 tons of calcium
carbonate per acre.
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BROADBALK

For details of the liming on Broadbalk see Rep. Rothamst.
exp. Sta. for 1954, pp. 146-148.
Harvesting: Until 1900 by hand; 1901-1956 by binder; commencing
In 1957 the plots were harvested by combine harvester, one
combine cut per plot being weighed. Straw weights are taken after
baling but some of the chaff, small cavings and dust is left on the
plots.
Weedkillers: On Section Ia only, 1957 MCPA, 1958 mecoprop, 1959
2,3,6 - TBA/MCPA mixture, 1960 mecoprop, 1961 and 1962
2,3,6 - TBA/MCPA. Also, to stubble in autumn 1959, 2, 4-D,
Variety: Squarehead's Master since 1900. Previously Old Red
Lammas 1844-1848, Old Red Cluster 1849-1852, Red Rostock
1853-1881, Red Club 1882-1899.
Results: Russell, E.J. & Watson, D.J. (1940). The Rothamsted
experiments on the growth of wheat. Imp. Bur. Soil Sci. Tech.
Comm. No. 40.
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Before the experiment started the land carried turnips (dung
wheat 1850,

HOOSFIELD BARLEY

1852 ONWARDS

and superphosphate) 1847, barley 1848, clover 1849,

barley (ammonium salts) 1851.
harvested in 1852, and with the exception of 1912,
when the plots were bare fallowed, barley has been grown every

The first experimental crop was
1933, and 1943,

year since. The manurial treatments are:
Table 3
Manures per acre 1852 onwards unless otherwise stated

Plot D 4
Number tons P205
(1)
.10 - -
2.0 - 65
3.0 - -
4.0 - 65
5.0 - 65
1A - -
2A - 65
3A - -
4A - 65
1AA - -
2AA - 65
3AA - -
- 4AA - 65
1AAS - -
2AAS - 65
3AAS - -
4AAS - 65
1C - -
2C - 65
3C - -
4C = 65
7-1 - -
7-2 14 -
6-1 - -
6-2 - -
IN - -
2N - -

Plot areas: Mostly 0. 18 acres, none less than 0. 09 acres.

Treatments: D: farmyard manure.

phate of potash.
nesia, Si:; silicate of soda.
of soda. R;: castor meal.

10

P: superphosphate,

Na: sulphate of soda.

Treatment
K Na Mg Si N N R
1b. K20 1b. 1b. 1b. 1b.N 1b.N 1b.N 1b. Notes
(2) (2) (5) (3) (4) (8)
98 100 100 - - - -
98 100 100 - - - =1 A7)
98 - R AMEC L - -
2 = oy T " =
- = - - 43 - o
98 100 100 - 43 - -
98 100 100 - 43 - -
= = L sty 43 =
= - Al B Sl 43 =
98 100 100 - - 43 -
98 100 100 - - 43 -
= = - 400 - 43 -
= = - 400 - 43 -
98 100 100 400 - 43 =
98 100 100 400 - 43 -
= % = == - 43
= = - = e = 43
98 100 100 - - = 43
98 100 100 - - - 43
~ = = 1 ALz = - = (8)
= = 2 = f= = - (9)
- - - - - 43 - (10)
= = = - .- 43 = (11)

K: sul-
Mg: sulphate of mag-
N: sulphate of ammonia. N :nitrate

https://doi.org/10.23637/ERADOC-1-191
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HOOS BARLEY

Notes:

(1) Until 1887 made from 200 lb. bone ash and 150 1b. sulphuric
acid. 1888-1897 from rock phosphate. 1898-1902 basic slag.

(2) From 1852-1857 the K50 was 147 1b. and the sulphate of soda
200 1b. per acre.

(3) Until 1916 the ammonium salts were equal parts of ammonium
sulphate and chloride. From 1917 onwards only ammonium
sulphate has been used.

(4) The nitrate of soda treatment in the AA and AAS series started
in 1868. Originally ammonium salts at 86 lb. N 1852-1857;
the dressing of ammonium salts was halved from 1858-1867.

(5) Silicate at 200 1b. sodium silicate and 200 1b. calcium silicate
per acre was first applied in 1862: since 1868 400 1b. sodium
silicate was given.

(6) 2000 1b. rape cake per acre until 1857, 1000 1b. until 1940,
1000 1b. castor meal 1941-1954; since 1955 the castor meal was
adjusted to supply 43 1b. N per acre.

(7) Ammonium salts also in 1852 only.

(8) 1852-1871 14 tons dung.

(9) Until 1932 this plot received ashes from the laboratory furnace,
subsequently no manure of any kind has been given.

(10) In 1852 plots 1N and 2N had 65 1b. P205 and 147 1b. K90 but no
nitrogen; the nitrate of soda treatment began in 1853,

(11) 86 1b. N 1853-1857.

Variety: From 1917 onwards the variety has been Plumage Archer.
Previously Chevalier 1852-1880, Archers Stiff Straw 1881-1890,
Carters Paris Prize 1891-1897, Archers Stiff Straw 1898-1916. 1In
1929-1932 the plots were drilled in 18" rows to allow inter-row
cultivation. Alternate strips of Plumage Archer and Spratt Archer
were compared during this period.

Weed Control: Commencing in 1944 the barley was sprayed with
DNOC until 1956; since 1957 various selective weedkillers have
been used. 1958 and 1959 the stubble was sprayed in autumn with
2,4-D to check coltsfoot (Tussilago farfara).

Plot areas were reduced by pre-harvest cuts in 1948, 1952,
1954, and 1955 to control wild oats (Avena fatua) which were hand
pulled in the reduced area taken for yield. In 1953 the wild oats
were so bad that the whole field was cut green and the produce
removed.

Liming: In winter 1954-1955 5 tons of chalk per acre were applied
to Strips 3 and 4 including plots 5A and 5.0. Regular chalk supple-
ments to all plots receiving sulphate of ammonia and castor meal
were prescribed at the rate of 100 1b. CaCO3 per 141b. N as
ammonium sulphate and 50 1b. CaC03 per 14 1b. N as castor meal.
These supplements are given every 5 years at a rate corresponding
to all the sulphate of ammonia and castor meal used over this
period. The first dressing was applied in spring 1955. See Rep.
Rothamst. exp. Sta. for 1954, pp. 146-148.

Harvestinlg: Commencing in 1958 the plots were harvested by
combine harvester.

For further information on manurial dressings see Memoranda
of the Field Experiments 1901, pp. 26-27.

Results: Russell, E.J. & Watson, D.J. (1938). The Rothamsted
field experiment on barley 1852-1937. Part 1 Emp. J. exp. Agric.
6, 268-314; Part II Ibid. 7, 193-220.

11

https://doi.org/10.23637/ERADOC-1-191 pp 8


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

ional License.

4.0 Internat

0on

Commons Attribut

ive

d under a Creati

icense

is I

is work

Th

HOOS BARLEY

"popiooea prath oN ¥Gel i ()]
(SYVF'SYVE

‘SYVE'SYVI "VVP'VVE 'VVZ'VVI #01d) L9g1-268T " (P) Ppapaodas splajk oN 661 " (¥)
LSO1-298T " () " w, o Bret - (€)
" i (a) " " w BEBI " (2)
2981 Supnjwo (v)  pamoqej mord (v zrg1 Funnwo (1)
101 '8l LULr @St r'8r S°LT k6 BRI 8'91 A'9I 0Ll 8Ll s'0Z (2 '8l N N8
90T E°LI tr| 0Bt 9L I B9 5D BME W 9'st 9°S1 R°81 (4) ‘61 NN
LOT ¥'6 F N B 8 S S 1 - e L z'ot 121 Zeat mum saysy  g-9
LT RS (R0 5 e T ) ol e IR BT AR & N 5 AR L'L 6'9 9'6 9'el 0 I-9
Lot 0'se 9°¢z{0°8C L'OC T°'9C O°'ST 9'”T 9'c6T 6'ZT L' L'ST L'9T  L'ET a gL
48 L°ct FCRI| £°F0 ‘19T %8R, 0%k  0'1V 4% plerv [ ¥Lt wermwna =L
Lt v'zz L'6l| 0’02 L'SC 9°'IZ O'¥I O°El 6'81 9°01 8Ll g1z PYe 8°EC INeNNAY  OF
Lt r'ot PLTl 0L T'TR LD 0'0r ST LY. 16t 80t 06t vzt 1'ee INENNY  O¢
Lot vie S'6l|S'6T 80T E€°'IC 8°¥I  9°¥I €81 [°L1 18t BIE L's8 e’'ce d4 02
Lot 6t 9L ELE. 2% FET ORI 47T ALY oM §'Lt 861 s'ez (314 ¥ o1
1 9've £°CZ|E'EE S'ZZ I'SE I°vI @°L1 ¥'IZ g0 1'es 9'sz  (s°s2 ISTWENNA N SYVY
18 86l $°13] o800 BLT  L'ST ¥R . E%T St L't s°Lt ¥at S £ 4 ISBNUNY N SVVE
16 st L1z 8‘ze r'0z ¥'IT &'¥I L'61 ST €02 g'ee e'ze (PY9°vE 18d N.SVVZ
e ¥'gl PUOT[O°LT  I'OT PO 9'R  6°PI  @°'FL  0°91 (A L L8t 18 N SYVI
e 9'te 1'v2| 8°61 P'IZ B'IZ E°'ET 6'Rl  8'8T 'Rl Loz 9'te  (o've BNEN N YVY
e 8'91 g'oOr| 8°C€l @°ST M €£°9 12T 9°'IT @'l z'vl 161 (PXS ‘01 INEN N YVE
e s'zz £'vZ[ 202 g¢'9T 0°'CZ LD L'6T £°0C ¥'el 0’1z 'tz {(o'v2 d N VvVEZ
e 9's1 '8°¢t|0°CT O°ST ST 1L &°% 9'Tr o'l 0¥l 2 09t N vV
901 8'12 TOLUPB'ET  T'¥I S'61  eé'0r 191  Z'SI (¥ 0°s1 g'el £'e¢  L1B NdN V6
L1 e°ze 9'61[6°81 8°LI 8°0Z Il Z'RL 102 o061l 002 e8'0z R°EZ z'ee BNNMIIN VY
Lr e'st et v'er BT BT ' L &ML e'nt (1 0°'st 8Lt 8Lt INWNSIN  VE
L1 v'et SiLIfae A°8F AR AT BT 1A atst 0°8t $'0z  L'YT 8’2t dN V2
w1 et o°tr[eor S$°tr #0r 's  2'Ir L'Or @'® [ 14 zel g°st 0°Lt N VI
901 z'or 08 |8°" 0'ST 60T ®'y €L 69 29 vl $'L 801 (mE‘er Ad 0§
T e 9'0r|6'01 8°ST S'ET ¥'D 80T ¥R 9°9 e 88 v'er £°61 INENMd 0V
L1 0'8 L 19 1K Q'8 % YR sy 0'9 8L z'ot A SNWNY 08
LT 8'e 1'0r|9°%tT L°TT 9°1T LD T'OT £°6 1°L 9'8 0's LA 6°81 d 0'¢
401 6°'L 0L |¥L £'8 8°9 L't 60 g  €'S z'9 89 8'8 ¥IL o o0t
savak | asoe aa0e | [96T| (GBI | T¥eT| (€61 | 1281 [ [I6T| T0BI 1881 1881 .81 1981 juswijeat] jold
Jo ‘on |4dad'imo [aad'ymol-gogT | ~ZbGT | ~ZEAT | ~2261 | ~ZIGT | -206L | -2681 | -288T | -TLBI | -2881 | -268T
mung uredd | (¥) (£) (2 (n
T961-258T suvaly
90w 1ad o fupwan
WO IESK-0T
2961-2681 ATAIISOOH - ATTHVE ¥ 9qnL

12

pp9

//doi.org/10.23637/ERADOC-1-191

https


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

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

ALTERNATE WHEAT AND FALLOW,
HOOSFIELD 1856 ONWARDS

Two half-acre strips side by side, one carrying wheat while
the other lies fallow these treatments alternating on their respect-
ive plots. No manure has been given since 1851, The varieties
grown have been the same as those grown on Broadbalk. Square-
heads Master since 1900,

In 1932 a modification was made to enable the effect of a 1-
year fallow to be compared with that of a 3-yearfallow. The strips
were divided transversely into four equal sections. When a strip
carries wheat only three of the four sections are cropped, the fourth
section being left fallow. FEach of the eight sections has the triple
fallow in turn. The sequence in the 8-year cycle is as follows:-

Strip A Strip B

A1 A2 A3 A4 B1 B2 B3 B4
1956 L il { SO & Rl e | “edid GO Db i
1957 ? 5 R D O Sl SIS it S -
1958 C P G . s e T e
1959 F F F F Bt ] ST i i
1960 S0 VG D - NG § T i i N
1961 Pl wBe B al? | ¢ R O S T
1962 5 e s R A A )
1963 s R F C B e e

(F = Fallow C = Crop)

In autumn 1956 the strips were divided into halves longitudinally.
The centre two halves carried on the 8-year cycle as before on
plots of half the former width. The outer two strips were assigned
to the Entomology Department for field studies on wheat bulb fly,
the factors studied being plant density and wvarious sequences of
wheat and fallow. No fertilisers are used. All plots have been
combine harvested since 1957.

Plot area for fallow effects 1956 onwards: 0. 063 acres approx-
imately.

For an account of the long-period results of the Wheat and
Fallow experiment see Rep. Rothamst, exp. Sta. for 1956, 184-187.
The yearly yields over the period 1851-1900 are given in Memor-
anda of the Field Experiments 1901, 32.

Table 5

Wheat after Fallow - Hoosfield
8-year means

Grain cwt per acre, Straw cwt per acre.
years of fallow years of fallow
1 3 1 3
1934-1941 L 10.6 14,1 16.8
1942-1949| 11.6 12,9 18, 4 20.9
1950-1957 9.7 10.6 *14.5 *15.5
1934-1957| 10.3 11. 4 192504 17.4+

*Not recorded in 1957 mean of 7 years
+Mean of 23 years
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AGDELL,
4-COURSE ROTATIONS, 1848-1951

The experiment compared two 4-course rotations:-
Plots 2,4, 6: Turnips, barley, red clover (or beans), wheat.
Plots 1, 3, 5: Turnips, barley, bare fallow, wheat.

The manures were applied to the turnips only at the following rates

i e ¢ Table 6
1848 to 1948 unless otherwise stated.
Treatment

Plot % K Na Mg N R
Number P505 Ib, K50 1b, 1b. 1b. N 1b. 1b.

(1) (2) (2) (2) (3) (4)
L - - - - - -
3; 4 85 245 100 200 - -
1- 2 85 245 100 200 43 2000

Treatmenis, P: superphosphate. K: sulphate of potash. Na:sul-
phate of soda. Mg: sulphate of magnesia., N: sulphate of
ammonia, R: castor meal.

Notes:

(1) Until 1884 made from 200 lb. bone ash and 150 1b. sulphuric
acid supplying about 65 1b. P305 per acre. 1888-1892ordinary
superphosphate 68 1b. P305. 1896-1900 basic slag 108 I1b.
Po0s5.

(2) Until 1892 the rates were 147 1b. K20, 200 1b. sulphate of soda,
100 1b. sulphate of magnesia. .

(3) Until 1912 a mixture of ammonium sulphate and ammonium
chloride.

(4) Until 1936 rape cake. The rape cake and castor meal each
provided about 100 1b. N per acre.

The above arrangement gave 6 main plots each of 0.4 acres,
but these were further subdivided to show the effect of carting the
roots and leaves of the turnip crop off the land as compared with
feeding them off by sheep or ploughing them in. This comparison
was discontinued after the root crop of 1900; all roots and leaves
have since been carted off.

Clover was grown in 16 seasons, and was replaced by beans in
10 seasons.

Varieties: Swedes: Since 1932 Bruce; previously several varieties
had been grown for short periods only. In 1944 14 varieties of
turnips and swedes were compared for resistance to club-root.

Barley: Plumage Archer since 1917, previously Chevalier and
Archer Stiff Straw.

Wheat: Squarehead's Master since 1903 (Little Joss 1911), prev-
iously Red Rostock and Red Club. In 1947 winter wheat failed and
was replaced by spring wheat, Atle.

Club-root (Plasmodiophora brassicae) was first mentioned as
causing serious damage to the turnip crop in 1920, thereafter the
yields declined rapidly and by 1948 the crop was not fit to weigh.

After the end of the 26th rotation in 1951 the experiment ended
but cropping continued to measure the residual effects of the phos-
phate and potash applied to the root crop since 1848. Uniform
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AGDELL

dressings of nitrogenous fertiliser were given to all plots accord-
ing to the needs of the crops. The cropping has been:-

1952 Bare fallow.

1953 Barley, Plumage Archer, unmanured.

1954 Barley, Plumage Archer, 1.0 cwt. N, divided dressing.

1955 Spring wheat, Koga II, 0.6 cwt. N.

1956 Winter beans, S.Q. Giant, unmanured.

1957 Potatoes, Ulster Supreme, 1.0 cwt. N,

1958 Italian Ryegrass S22. The original 6 plots were divided; one
half of each was sown with ryegrass, the other was bare
fallowed. The ryegrass was cut twice and 0.8 cwt. N per
acre was applied for each cut.

1959 2nd year Italian Ryegrass; 3.2 cwt. N in four dressings.
Fallow plots sown with strips of potatoes, sugar beet, barley,
each crop testing 0.0; 0.25; 1.0 cwt. P05 as superphosphate.

1960 Cocksfoot S37 after Italian Ryegrass; 0.8 cwt. N for each
cut. Rotation of potatoes, sugar beet, barley continued
testing direct application 0.0; 0.25; 1.0; 1.5 cwt. P30s5.

1961 Second year cocksfoot; 0.8 cwt. N for each cut. Plots 1, 3,
5 only: crops in rotation, testing superphosphate as follows:-

None; 0.75; 1.50 cwt. P205 either ploughed inor in seed-
bed; also 0.75 cwt. ploughed in plus 0.75 cwt. in seedbed.

1962 Third year cocksfoot; 0.8 cwt. N for each cut. Plots 2, 4,
6 only: treatments and cropping as in 1961 on plots 1, 3, 5.

Liming: In 1954 the plots were limed with ground chalk at the
following rates in tons calcium carbonate per acre:- Plot 1 3tons:
plot 2 4 tons; plot 3 (part only) 0.5 tons; plot 4 parts at 0,5, 1,0
and 1.5 tons. See Rep. Rothamst. exp. Sta. for 1954, pp.146-
148,

For further details of the early years of the experiment and
yearly yields see Memoranda of the Field Experiments 1901, 110-
121,

For residual effects of the manures see Warren, R.G. (1957).
Rep. Rothamst. exp. Sta, for 1957, 252-260.
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AGDELL
Table 7
CROPS IN ROTATION - AGDELL
1848 - 1919
Mal_'lure to Mineral* and
turnips until Mineral manure* nitrogenous
1948 None since 1848 No Nitrogen manuret
Plot 5 6 3 - 1 2
Rotation Fallow Clover Fallow Clover Fallow Clover

Swedes, roots:

tons per acre ¢ I 4 0.6 8.8 9.6 18.0 15.9
Barley, grain;
cwt per acre 11.4 10.8 12.0 12.0 16. 4 18.4
Beans, grain:
cwt per acre - Toq - 10.7 - 3.4
Clover, hay:
cwt per acre - 30.7 = 58.6 - 60.2
Wheat, grain:
cwt per acre 13.8 12.8 16.3 .7 16.9 17.8
1920 - 1953
Mal_qure to Mineral* and
turnips until Mineral manure* nitrogenous
1948 None since 1848 No Nitrogen manure*t
Plo_t 5 6 3 = 1 2
Rotation Fallow Clover _ Fallow Clover Fallow Clover
(1)
Swedes, roots:
tons per acre 1,00 0.35 7.69 10, 84 13.88 6.99
(2)
Turnips, roots:
tons per acre 0.72 0.23 - W | 3.78 .19 4,03
(3)
Barley, grain:
cwt per acre 7.7 6.5 1.1 14,5 10,8 10.7
(4)
Clover, hay:
cwt per acre - 8.6 - 30,2 - 25.2
(5)
Wheat, grain:
cwt per acre 13.3 1.6 16.6 1y R0 § 14.0 16.0

*P, K, N,, Mg.

+Rape dust (or castor meal + sulphate of ammonia)

(1) Mean of 2 years 1920 and 1928
(2) Mean of 4 years 1924, 1932, 1936 and 1940
(3) Mean of 8 years 1921, 1925, 1929, 1933, 1941, 1945, 1949 and

(4) Mean of 4 years 1922, 1926, 1930, 1938
(5) Mean of 7 years 1923, 1927, 1935, 1939, 1943, 1947, 1951

1937 Barley 1931 Wheat excludedcrop failed
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BARNFIELD, MANGOLDS, 1876-1959
(WITH SUGAR BEET ALSO SINCE 1946)

The previous experimental crops on the Barnfield plots were:;-
white turnips 1843-1848, swedes 1849-1852, barley 1853-1855,
swedes 1856-1870, sugar beet 1871-1875, The layout of the field
and the manures applied for these crops were similar to those
adopted for the mangolds, but there were some important changes.
For details of dressings and yields obtained in these early years
see Memoranda of the Field Experiments 1901, pp.56-63. For the
complete history of cropping and manuring 1843-1959 see Rep.
Rothamst. exp. Sta., for 1961, p. 227.

The field is manured on a cross dressing system: the "'mineral"
manures P, K, Na, Mg are laid in various combinations on strips
running North and South, the wvarious nitrogenous manures are
applied across these strips at right angles. The strips are
(1) dung, (2) dung + PK, (4) PKNaMg, (5) P, (6) PK, (7) P Na Mg,
(8) no minerals. The nitrogen cross dressings are 0: no nitrogen,
N: nitrate of soda, A: sulphate of ammonia, AC: sulphate of
ammonia and castor meal, C: castor meal. The actual rates of
manuring are given in Table 8 below:

Table 8
Strip Manures applied annually since 1876 unless otherwise
stated. Dung (D), superphosphate (P), sulphate of potash
(K), agricultural salt (Na), sulphate of magnesia (Mg) per

acre.
Treatment
D P K Na Mg
Strip tons P205 1b. K20 1b. 1b. 1b. Notes
(1)
1 14 = - - =
2 14 65 245 - - (2)
- - 65 245 200 200 (4)
5 - 65 - - -
6 - 65 245 - -
7 - 65 - 200 200 (3)
8 = - o = =

Cross Dressings (nitrogenous) per acre

Nitrate Sulphate Castor
of soda of ammonia meal

Series N 1b. N 1b. N 1b. Notes
o) — = -
N 86 - - (4)
A - 86 - (5)
AC - 86 86 (6)
& - — 86 (6)

Plot 9: There are no cross dressings. The manures
given since 1903 are sulphate of potash 245 1b.
K20; agricultural salt 200 1b.; sulphate of mag-
nesia 200 lb.; nitrate of soda 86 1b. N. See

note (7).
17
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BARNFIELD

The individual plots are defined by their strip number
and their series letter. Thus plot 5N has superphos-
phate (65 1b. P205) and nitrate of soda (86 1b. N).

Notes:

(1) Basic slag was used in place of superphosphate from 1896 -1902.

(2) Until 1894 dung and superphosphate.

(3) Until 1902 the whole of strip 7 received 651b. P305 245 1b.
K20 and ammonium salts providing 8 1b. N. The present test
of Na and Mg begun in 1903.

(4)In 1903 plot 4N was halved. 4Na carried the original manures;
4Nb received superphosphate 392 1b., calcium chloride 190 1b.,
potassium nitrate 570 1b., calcium nitrate 100 1b. per acre.

(5) Until 1916 equal parts of ammonium sulphate and chloride.
(1887 ammonium sulphate only).

(6) Until 1939 rape cake @ 2000 1b. per acre(none 1917-1920)%1940-
1954 2000 1b. castor bean meal; since 1955 86 lb. N as castor
bean meal.

(7) 1876-1902 14 tons dung, 65 1b. P5,05, 86 1b. N as ammonium
salts per acre.

Application of manures: Dung is ploughed in in winter; P, K, Mg,
salt and castor bean meal and one third of the sulphate of ammonia
and nitrate of soda are applied after the first cultivation but before
the seed is drilled. The remaining two-thirds of the nitrogenous
fertilisers are applied as a top dressing about the time of singling.

Variety of mangolds: Yellow Globe. Leaves apread on their plots
and ploughed in. In 1908 and 1927 swedes were grown when man-
golds failed. In 1931 a crop of mixed mangolds and swedes was
grown, In 1935 the mangolds failed and the field was bare fallowed,

Since 1946 four rows of sugar beet (Kleinwanzleben E) have
been drilled on the East side of every strip except strip 8 which has
the sugar beet on the West side, Top weights are estimated from
one random row per plot and the tops are spread on their plots and
ploughed in except on the 0-series (less dung plots).

Since 1954 a space equal to four rows of mangolds has been
kept free from crop along the East side of strip 1. This area
receives the same manure as the adjacent cropped area.

In 1955 certain plots badly infested with twitch (Agro on
repens) were divided into two parts, one part being sprayed with
sodium trichloroacetate (TCA). In 1956 the other half of these
plots was similarly treated .

Chalking: In spring 1956 a corrective dressing of 5 tons of ground
chalk per acre was applied to the A and AC series, After the
crop had been removed a maintenance dressing was applied to
balance the sulphate of ammonia and castor meal given over a 5-
year period on series A, AC, and C, the rate being 100 1b. calcium
carbonate per 14 1b. N as sulphate of ammonia and 50 1b. calcium
carbonate per 14 1b. N as castor meal.

Leaf yields: Since 1942 the leaf yields have been estimated from
the produce of two random rows per plot. Since 1954 the yields on
the 0 series (except the dung plots) have been calculated from the
two sample rows chosen for leaf weights. In 1955 it was decided
that owing to the small amount of organic matter contained in the
leaves of these plots, these leaves should in future be carted off,

The experiment ended in 1959, The land was fallowed in 1960
in preparation for experiments to study the residues of the former
treatments,
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BARNFIELD

For a summary of Barnfield results up to 1940 see Watson,
D.J. &Russell, E,J, (1943-46). The Rothamsted experiments on
mangolds 1872-1940,

Part 1. Effect of manures on yield of roots. Emp.J. exp. Agric.

11, 49-64.
Part 2. Effect of manures on the growth of the plant. Ibid. 11,
65-77.

Part 3, Causes of variation qQf yield. 1Ibid. 13, 61-79,

Part 4, The composition of the mangold grown on Barnfield(i)
The dry matter content of leaves and roots. Ibid. 14, 49-
56 (ii) The nitrogen content of leaves and roots. Ibid. 14,
57-70,

See also Kalamkar, R,J. (1933)., A statistical examination of the

yield of mangolds from Barnfield at Rothamsted. J.agric. Sci.23

161-175,

For an account of the yields of mangolds and sugar beet 1941-
1959 and analyses of crops and soils from Barnfield see Warren,
R. G. and Johnston, A.E., Rep. Rothamst, exp. Sta. for 1961,
227-247.
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HAY, THE PARK GRASS PLOTS, 1856 ONWARDS

The Park has probably been in grass for some centuries.
There is no record of any seed having been sown. The herbage
has been cut for hay each year since manurial treatments were
first applied in 1856. The management of the aftermath following
the first hay cut in each season varied in the early years of the
experiment. It was grazed by sheep in the years 1856 to 1872
except for 1866 and 1870. In 1866, 1870, 1873, 1874, 1876, 1884,
1885, 1887 the aftermath was mown but not removed from the plots.
In all other years the produce of the second and sometimes third
cut has been carted and weighed either as hay or green,

Table 11
Manures applied per acre, 1856 onwards unless otherwise stated.
Treatment
D P K Na Mg Si N N F
Plot tons P2051b. K501b. 1b. 1b. 1b. N1b. N1b. cwt, Notes
(2) (3) (4) (1)
1 - - - - - - 43(N1) = = (5)
2 - - - - = 5 - - - (6)
3 - - - — _— —; - = —
4-1 - 65 - - - - - = = (19)
4-2 - 65 - - - - 86(N2) = - (19)
5-1 - - - - - - - - = (7)
5-2 - 65 245 - - - - - - (7)
6 - 65 245 100 100 - - - - (8)19)
7 - 65 245 100 100 - - - -
8 - 65 - 100 100 - - - - (9)(19)
9 - 65 245 100 100 - 86(N2) = =
10 - 65 - 100 100 - 86(Ng) - - (9)
11-1 - 65 245 100 100 - 128(Ng) - - (10)(19)
11-2 - 65 245 100 100 400 129(Ng) - - (10X11)
12 - - - - - - - - -
) 14 = = = = < - = -)
13; ) _ B I b r » ¥ 6 ; (12)
14 5 65 245 100 100 - - 86(N3) - (13)
15 - 65 245 100 100 - - - - (14)
16 2 65 245 100 100 - - 43(N7) - (15)
" - = = ey T 43(N7) - (15)
18 = = 245 100 100 - 86(Ng) - - (16)
19 14 - - - - - - - - (17)
20; 6 i ; £ SRR ol 8 ot ; (18)
) = 33 49 - - - - 26(N )-)

Plot areas: For manuring mostly 0.5 acre and 0.25 acre, a few
0.17 and 0, 12 acre. Most plots are divided into halves
to test lime,
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PARK GRASS

Treatments: D! farmyard manure, P: superphosphate, K. sulphate
of potash, Na: sulphate of soda, Mg: sulphate 91‘ magnesia,
Si! silicate of soda, N. sulphate of ammonia, N°. nitrate of
soda, Fr fish guano.

Notes:

(1) Until 1916 the ammonia nitrogen was supplied as a mixture of
equal parts of ammonium sulphate and ammonium chloride.
Since 1917 only ammonium sulphate was used,

(2) Until 1888 the phosphate was made from 200 lb. bone ash and
100 1b. sulphuric acid per acre, then superphosphate. 1897-
1902 basic slag.

(3) Until 1878 the standard dressing of sulphate of potash was 147 1b.
K90 per acre, it was then raised to 245 1b. K20.

(4) Until 1863 plots 7, 9, 11-1, 11-2, 13, 14, 16 had 200 1b. sul-
phate of soda.

(5) Until 1863 14 tons dung also.

(6) Until 1863 14 tons dung only.

(7) After ammonium salts 86 1b. N until 1897,

(8) After ammonium salts 86 1b. N until 1868,

(9) Since 1862 1471b, K20 as sulphate of potash; 2001b, sulphate of
soda; 1001b. sulphate of magnesia; 651b. P205. From 1864-
1904 the dressing of sulphate of soda was 2501b, . (5001b. 1862-
1863).

(10) Until 1881 the ammonium salts were applied at 1721b, N except
in 1859-1861 when the dose was 86 1b,

(11) The silicate dressing began when plot 11 was divided in 1862 and
from 1862-1870 equal parts of calcium and sodium silicate were
used,

(12) Until 1897 complete fertiliser as plot 9 with 20001b, per acre
of cut wheat straw in addition, From 1898-1904 as plot 9,no
straw. The dung has been applied once every 4 years starting
1905 and the fish meal once every 4 years starting 1907, Since
1959 the fish meal dressing has been standardised at 0. 5cwt. N
per acre (approximately 6cwt, meal).

(13) Since 1858.

(14) Since 1876.Nitrate of soda 861b. N 1858-1875.

(15) Since 1858,

(16) Since 1905, From 1865-1904 P, K, Na, Mg, Si, and N equal to
the amounts contained in 1 ton of hay,

(17) Every 4th year since 1905. From 1872-1904 65 lb. Py05:142 1b.
K20; and 43 1b. N as nitrate of soda.

(18) Dung every 4th year since 1905, fertilisers inintervening years,
From 1872-1904 superphosphate 651b. Po05; and potassium
nitrate, supplying approximately431b. N and 1421b., K20,

(19) Sawdust at 18cwt. per acre was applied to plots 6, 8, 10 until
1862, and on plot 4 until 1858,

Liming: The first liming was done in 1881, when a strip 11 yards

wide on the North side of plots 1-13 received 27cwt. chalk per acre.

In 1883-1884 the plots were halved, one half having 18cwt. burnt

lime per acre. In 1887-1888 the other halves of the plots were

similarly treated. Plots 11-1 and 11-2 received a double dose on
these occasions. In 1903 a regular liming scheme was started on the

South halves of plots 1 to 4-2, 7 to 11-2, 13, 16, The dressing was

200C 1b. ground lime per acre every 4 years (missing 1911), In

1920 plots 14, 15, and 17 came into this scheme, all dressings being

increased by one quarter to allow for the extra year, and plots 18,

23

https://doi.org/10.23637/ERADOC-1-191 pp 20


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

ional License.

4.0 Internat

0on

Commons Attribut

ive

d under a Creati

icense

is I

is work

Th

PARK GRASS

gga1 doad puosas Fuppnjoxgyg (n

Auparry By +

Juywiyr] Lavay «

+F'1E t0°'SE 4098 4b'0E JULE L6
«B'6E #L'EZ| ¥'VE 6°02 #Z°¥E +B'0%| 0'8BE 9'IE *0 ‘EE op....«.:a.vn £°92 Md, N fa 0e
4098 4¥'81 +97°62 4502 +0°PT 4801
#G'PE #9°8T| E£°LT 861 #G'EC «L'81| T8 P'IZ «6°CC #6°LT| ¥'RE 9°02 a 61
+8°0% ,8°91 +8°18 ,0°9¢C +L°TE 4082
#E°1% o2781| €791 8°L #L'BE *£°CE| B'ET  9°LI 99 #8°GZ| ZT'LE T'91 BNeNNIN L1
8'81 @°SI| E€°LT 8°CI 0'6C o0°0C| S0 ¥°91 T'%C ¥'81| v'CC ¥°91 mz LI
P'IE 9°SZ| 0°CE ¥'SL $°IE  L°98| I°LE T1°1E 968 L'9Z| 6°vE  S'LZ | FWENMJIN 91
8°'¥C 6°8T| 9°61 I°¥I £'SC »IZ| 1'LEZ E'IT 1'st s’ | L6 8°IZ B eNId g1
L'TY L°PE| 6°SP 98¢ 6°'LY B°IF¥| 1°TS L'TY 0'EF 6°GE| S6F F¥'BE uE-zzn_mz ¥
9°8C 8'0Z| 6°¢E T'ST 8°LE F'IE| B'IF O°FE 8'6E G'LE| S'6E 9'0E d'a g1

. - 1°8T ¥°8 o - 8'Fl  E'I1 - - L'st s'lt o 4
8°'SS E£°0v| L'B¥ L'OE L'8S 8°L¥Y| L'ES O°OF 2°LS  U'py| 808  L'8E [1SPWENNAEN g-11
9’0 T°8E| O0'0Y B'CC 8'66  I'Ly| 9'Ly 'St bG8 PUER | b'SP  BUIE | AWENNAEN =1t
0°¥E T°LE| 9°1Z 9°FI 9'8E 6°%e| 0°9C ¢eg'12 9°'8¢ 8°6%| 9°9C L'BT BweNd N o1
8°'l¥ E'EE| ZT'9€ EB'OE £€°88 0°SY| 88 6°2¢ 9'gr L8| 9'se  z'9z | FWENMAOIN [}

9°¥1  S°Or| 8°LI B'EI g'91 1°2r| eé°sr  €£°St £'9r S°IT| v'6T ¥'cl INeNd 8

8'1E E'vC| £°8Z E£'6I 9°%e 8°LE| L'LE 8'IT 2'1E £°%Z| T'8CZ 0°02 InenNd L

- - 6z 9’8l - C 0°'9% s‘o2 & » o'se 1702 IWeNNd 9

. = €81 8°281 - = e'er s°st - = ‘oz 1°ST Ad e-s

E - $'6 €79 . - L 28 1 S A _ - 1'et 9o's (o] 1-§

e'9% S°IE| L°ST 8'Ol LIS E£°LE| S°LT 9'% 6°'IE  ¥'yZ| 9°61 S°ST doN v

L1 e's L'CL ¥'8 B'Bl 8°0T| I'LI 8l 8'st @°IT| L'LT oct d it

901 6L t'e §'9 g'rr 9'e P'el L6 L€l 98 R°Cl 88 0 €

115" 3% 9'0T £°L £'9T 9°1T) 9°9T ¢'It £°81 1°BI] L'ST e'O1 (o] {1

T'9T  ¥°CI| B8°OT I°9 P8l 161 L'ST L'IT €I L'ST| 6°0C 9'El IN I

doan doaa doan doia doan doan sroqmiy o1
®0L 191 | WO L 9] o], 81 | (0] 8] oy, 81 | [mo], 8] uauIjead |,
pewy] pawijT ON pauryg pawy 0N pawy] pawyT joN
€F - 9E61 GE - 8261 LE - 0Eel
BUBAW JEAA-g§

210w 1od o laanew Lag

BS61 - 0TI '#101d #8w1D yaug ay, - AvH
-
gl 2198 L

24

pp 21

//doi.org/10.23637/ERADOC-1-191

https


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

ional License.

4.0 Internat

0on

Commons Attribut

ive

d under a Creati

icense

is I

is work

Th

PARK GRASS

FUeaj T99K=GF

aJow Jad Mo laapew AiQq

(ponupjuod) g1 a[qeL

§e61 doap pug Auypnpoxy () Buyurry iy Bupunyy LavaH &

98 v'se 402y 4,8°82 +L°SE LE°82
#8'%E «p'L2(I)g°96 2°82 | #8°ZF #Z°0C| P'Z¥ £'6Z| #S'PE #¥BZ| Z'¥E 8°'92 Ad(N ‘a 0z
+9°82 4+¥'12 +L'BE 48°S2 +8°LT 4222
#L'9Z #6°'61| B°6Z ¥P'IZ | #2Z'SE #S'ST| 6°9E 8'FPZ| #G'9Z #6°0Z| £'8Z 9°0Z a 61
+0°LT 4+8°02 +1'62 ,t'02 +5°88 +L°LT
#L°8Z #E°'8Z| 9'61 L'IT *8°LT #9°02| PLT L' #0°¥Z *B°61| Z'ET 8°L IWeNitN 8l
0'¢E L°L1| 1°1B %'ST ¥'6Z 8'8I| 9°92 6°91 661 E°ST| L'8T 'Sl In Lt
¥'SE  9°LZ| 8°'¥E 6'92 L6 8'EE| L'OY ¢°'82 6'06 8°vZ| £'62 1'22| IWeNId,IN 91
0°'8C ¥'TZ| 2°ST 1°'BI v'2y 8°82| 9°LE 9°8I 9'2¢ S'81| 0°'28 L%l BNeN3d gt
Z'Sy 6°98| S'B¥ ¥'BE L'ES 2'68| T'SS T1°6E L'6E 8°2E| L'PP  Z'¥E| IWeENMNIIN 14
T'SE £°9%| 9°LE L'LT 1'0v 8°SZ| 6'0F £°LZ 9'6E 0'9Z| 0'0e 8°12 dia g1

- - 0°'ST T°0T - - €81  9°01 - - ZET 06 o 1
8°'8S ZT'¥¥| 8'0S 0°¥E z°69 8'L¥| £°25 9°82 9°'26 6'0F| Z'8% 0°TE|ISBNENNAEN  z-T1
9'€S 6°IF| T'¥P 1°LZ 95 80| 0°S¥ 6°12 S'8% T'o¥| L'Z¥ B°e2| IWeNMdEN  1-11
S'SE  ¥'8%| 2'vZ 891 L'LE 0°6Z| 8°'ET L'ST S'82 ¥'EZ| 8°2Z 6'¥I INeNd N o1
6'vF 9°9E| ZT'LE 0°LZ 9°9F 0'98| ¥'9¢ L'€2 0°'¢E ¥'6Z| 0°'8c 1°'92Z| FWENMNAIN 6
AT 181 SN1% 1043 6'8E £°'9T| 8°'28 1°8I T'$1  ¢'tt] ‘e‘se @St INeNd 8
£€°'¢E  0°LZ| 2'62 S'02 8'1v  §°62| I've 9°2¢ 6°9¢ 0°6%| v°LZ L'8T SeNsid L

- - 8°8Z 9°02 - - §'Se  5'ee - - 0'62 €02 BN eNMNd 9
- - $°0Z ¥°¥1 - - T oty > - 8°ST  0°IT Ad 8-S
- - S'0T 2L - - B A - - €9 6°F o 1-¢
¥°6Z 9'6Z| ¥'9T 6°II 6°'2¢ ¥'¥Z| 6°LT 2'Or g'9e 6'0%| £°1r ' deN  z-¥
6'ST  L°TT| 1°LI §'2r 1°¥C  €'SI| 262 8°F¥I P'ST 9°IT| 9°%I S°IT d I-F
0'€T L8 | 8°IT 2'8 0'8Y < BiEI] B%1 &% £'1r 26 | 801 8°L o 3
8'¥[  8°0T| 9'EI ¥'s g'02 L'CI| S°'ST S's 021 £'6 | 8°'IT L'8 o z
68T T'¥I| 9°61 ¥'8 §'88 - 098] 91T 6%¢ e'eT "o'tr| tv's 1'9 In 1

doas doas doao doad doas doad sroquikg w01d

Te30L 187 | @01 18] e10L 87 | [e0L 381 0L 81 | TeloL 81 Juawead ],

pawy] pawyT 10N pawy] pawr 0N pauy] paur JoN

65 = 0261 66 - 2961 IS - ¥¥6I

25

pp 22

//doi.org/10.23637/ERADOC-1-191

https


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

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

PARK GRASS

19, 20 were each divided into three sections one being left unlimed
and the other two limed every 4 years:-

Plot 18 61 and 35cwt. ground lime per acre,
19 28 and 5 " "n " n "
20 25 and 5 " " " n "

In 1956 the lime used contained a high proportion of calcium
carbonate and it was decided that in future the whole dressing should
be applied as calcium carbonate equivalent to 2000 1b.CaO per acre.

Harvesting: For many years all operations were done by hand
The mowing machine was first used for the first cut in 1901 though
it had been used for the second cut since 1881. The first cut was
made into hay and weighed as such until 1959; the second cut is
weighed green and yields are calculated from the dry matter
figures. In 1959 a flail type forage harvester was compared with
the ordinary cutter-bar machine on the first cut on parts of plots 1,
7, 11-1, and 13. The tabulated yields for this crop refer to hay
made in the usual way. The second cut on all plots in 1959 was
estimated entirely by forage harvester, taking two cuts per plot
except plots 5 to 10, 13, 18 which had four cuts. From 1960
yields of both cuts have been estimated from 2 or 4 cuts by the for-
age harvester; at the first cutting the remainder of each plot is cut
by mower and made into hay on the plot but at the second cutting the
whole produce is cut by forage harvester and carried green.

Further details of manuring: Memoranda of the Field Experiments,
1901, pp. 20-23.

Yields and botanical composition: Brenchley, W.E. The Park
Grass plots at Rothamsted. Revised by K. Warington. Harpenden:
Rothamsted Experimental Station. 1958.

Brenchley, W.E.(1924). Manuring for hay. Rothamsted Mono-
graphs on Agricultural Science. London: Longmans, Green & Co.
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EXHAUSTION LAND
HOOSFIELD, 1850 ONWARDS

The experiments in progress on this land test the residual
effects of manures applied in a classical potato experiment which
occupied this site from 1876-1901(1), There were 10 plots of
potatoes each of 0, 167 acres, manured as follows:-

Table 13
MANURES APPLIED YEARLY PER ACRE 1876-1901

Treatment
D P K Na Mg N, Né
Plot tons P,0,lb. K,01lb. 1b. 1b. Nlb. N Ib. Notes
(8) (5)
1 - - - - . - -
2 . . Y - « 4 L )
3 14 < - - - - - (3
4 14 - - - - - - (4)
5 . - - - - 86 -
6 - - - - - - 86
7 - 65 147 100 100 86 -
8 - 65 147 100 100 - 86
9 - 65 - > < ” &
10 - 65 147 100 100 4 =

Treatments: D; farmyard manure. P: superphosphate. K: sulphate

of potash. Mg: sulphate of magnesia. Na: sulphate of soda.
N: ammonium salts., N : nitrate of soda.

Notes:;
(1) Some of the treatments date back to a much earlier period:-
1850-1855 Wheat, unmanured.
1856-1874 Five strips of continuous wheat each 0. 33 acres.
Using the numbers of the potato plots given above the yearly
manures to wheat were (with minor changes in the amounts
of K, Na, Mg):-
1, 2, 3, 4 No manure.
5, 6 Ammonium salts 86 1b. N
T B Ammonium salts 86 1b. N with complete mineral
manure (see below).
9,10 Mineral manure superphosphate 65 1b. P50,
sulphate of potash 98 1b. K50 sulphate of soaa
100 1b., sulphate of magnesia 100 1b.
In 1875 the wheat failed and the land was fallowed.
The yields of wheat for the first 8 seasons are recorded in
J.Roy. Agric. Soc, (1864) 25. p.493,
(2) After 14 tons of dung until 1881,
(3) Until 1882, this plot also received superphosphate at 65 lb.
P,0. per acre.
(4) Als6 65 1b. P05 until 1882 and also 86 1b. N as nitrate
of soda until 1881.
(5) The ammonium salts consisted of equal partsof ammonium
sulphate and chloride,

27
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EXHAUSTION LAND

(6) 1897-1901 Basic slag was used in place of superphosphate
made from 200 1lb. bone ash and 150 lb. sulphuric acid,
For fuller details yields and crop analyses see Memoranda of
the Field Experiments 1901, pp. 86-108.
Residual years: The cropping from 1902 onwards has been:-
1902-1922 Cereals without manure, yields taken, 16 crops of
barley, 3 of oats, 1 of wheat and a bare fallow in 1920,
(Plots 5-10 red clover from 1905 to 1911). For details
see Rep. Rothamst., exp. Sta. for 1921-22,p. 88.
1923-1939 Cereals without manure, no yields recorded except for
wheat in 1935,
1940-1948 Cereals with nitrogen only, average dressing 0.6 cwt.
N per acre. No yields taken,
1949-1958 Barley (Plumage Archer) with 0.5 cwt. N per acre,
yields taken.
1957 The land was cropped in halves, the West half containing
Plots 2, 4, 6, 8, 10 and the East half 1, 3, 5, 7, 9.
W. Half Bare fallow, except a narrow strip in barley.
E. Half Strips of spring wheat, barley, sugar beet,
potatoes, kale, swedes divided into microplots
to test residuals against direct application of P

and K.
1958 W. Half Barley.
E. Half As in 1957 but on fresh land (headlands of 1957
experiment).

Since 1959 Both halves in Barley with 0.5 cwt. N per acre,

Liming: In the winter of 1954-55 calcium carbonate at rates vary-
ing from 2 to 5 tons per acre was applied as ground chalk tovarious
parts of the experimental area according to their needs (For details
see Rep. Rothamst. exp. Sta. for 1954, p. 148),

Part of plot 2 received ground chalk at 2 tons per acre in winter
1959-60.

For general account of Exhaustion Land see Rep. Rothamst.
exp. Sta. for 1959, 230-239.

For preliminary results of diversified cropping in 1957 and
1958 see Rep. Rothamst, exp. Sta, for 1958, pp. 55-57,

For residual effects measured inbarley see Warren, R. G.(1956)
N. P. K. residues from fertilisers and farmyard manure, in long-
term experiments at Rothamsted. Proc. Fertil. Soc. 37, 1-33.
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EXHAUSTION LAND

Table 14
EXHAUSTION LAND HOOSFIELD

Wheat Yields; cwt per acre
S5-year means

Plot No, 1 2 3 4 5 6 7 8 9 10
Treatment - - Ng N,PKNaMg PKNaMg

Grain Straw | Grain Straw | Grain Straw | Grain Straw |Grain Straw

1856-1860 11.1 16.8 9.0 14,0 15,8 26.8 20.0 36.9 8.9 15.5
1861-1865 8.1 13.3 5.7 8.7 10,2 16,2 20.3 31.8 7.5 10.7
1866-1870 6.3 9.2 6.0 9,0 7.3 11,3 11.5 18.5 7.4 11,2
1873-1874% 9.6 16.0 8.6 16.1 13,1 23,0 13.7 24.7 9.4 17.2

* Means of 2 years, crop failed 1871, fallow 1872 and 1875.

Table 15
EXHAUSTION LAND HOOSFIELD

Potatoes Total Tubers; tons per acre
5-year means

Plot No. 1 2 3 4 - 6 7 B 9 |10
Treatment - i D | D [Ny | N3 N,PKNaMg|N/PKNaMg P | PK
1876+ 3.86 [4.26 |5.33 [6.72 [2.89(3.88 8.10 | 8.79 .05 [6.18
1877-1881 1.96 |5.42 |5.63 [7.19 [2.43(3.07 7.40 | 7.58 .58 [3.74
1882-1886 1.76 |3.20 [4.27 [3.80 [2.15[2.04{ 6.26 | 5.58 .61 3,58
1887-1891 0.98 |2.02 [4.38 [4.75 [1.44 3. 4.44 | 4.8 .18 [2.48
1892-1896 1.0 [1.86 [6.48 [6.71 [1.53(2.18 s5.35 | 5.79 .43 |2,90
1897-1901 0.55 |0.94 |2.92 [2.81 [0.69/0.98] 2.43 | 2.68 [1.17(1.20

* Manures applied October 1874 and not again before 1876 potatoes
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EXHAUSTION LAND

Table 16
EXHAUSTION LAND HOOSFIELD
Barley

Means over 4 years 1949 - 52 Means over 4 years 1953-56
Treatment cwt per acre cwt per acre
Symbol Plot Grain Straw Plot Grain Straw
O 1 11.4 13,9 1 12,6 15,6
(¢] 2 12,0 14,8 2 13.7 18.9
D 3 24.3 25,7 3 25,0 26,9
D + 25,7 27,8 - 24,4 26.8
Ng 5 13.2 15,2 5 14,8 16.8
N2 6 13.0 14,5 6 12.4 16.8
NgPKNaMg 7 22.6 24,2 7 24,0 26,0
NJPKNaMg 8 24.8 24,2 8 22.8 25.6
P 9 22,7 22,5 9 21.8 24,4
PK 10 25,4 25,9 10 24,0 27.3

Means over 3 years 1960 - 62 Means over 11 years 1949-

56 and 1960-62
Treatment cwt per acre cwt per acre
Symbol Plot Grain Straw Plot Grain Straw
0] 1 17.5 11.4 1 13.5 13.8
o 2 15.6 0.9 2 13.6 15.0
D 3 24.3 16.0 3 24.6 23.5
D 4 24.9 16.1 N 25.0 24,2
Ng 5 16,3 10,4 5 14,6 14,5
Ng 6 14.8 9.8 6 13.3 14,1
NgoPKNaMg 7 20,8 13.9 7 22.6 22,1
N PKNaMg 8 20.8 13.2 8 23.0 -3 L
P 9 20,7 13,4 9 21.8 20,7
PK 10 2.7 14. 6 10 23.9 23.3
30
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ROTHAMSTED GARDEN CLOVER, 1854 ONWARDS

First crop sown in spring 1854 on a plot in the kitchen garden
of the Manor House, and resown when necessary ever since,.
Complete resowing or patching is now almost a yearly operation,

Variety: Red Clover.

In 1956 the plot was divided into two to test an annual dressing
of muriate of potash at 2 cwt, per acre (4 cwt. per acre in 1961).

In 1960 the sub-plots were halved to test the effect of a foliage
spray of molybdenum.

2 or 3 cuts of greenstuff are taken each season,

Whole plot area: 0,0022 acres, \

For an account of the history and yields of this plot see Rep.
Rothamst. exp, Sta. for 1956, pp. 187-189,

Table 17
CLOVER - ROTHAMSTED GARDEN

Dry matter: cwt per acre

Means over 6 years
1957-62

Muriate of Potash: cwt per acre

None 2% I Mean

18.1 34.86 | 26.4

NB For 1960-62 the yields from the plots sprayed
with sodium molybdate have been excluded,

Means over 3 years

1960-62
Spray
Muriate of Potash: Sodium
cwt per acre None Molybdate Mean
None 9.3 2 6.5
2% 22,7 15,7 19,2
Mean 16.0 9.7 12.8
* 4 cwt in 1961
31
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WOBURN, STACKYARD FIELD
CONTINUOUS WHEAT AND BARLEY, 1877 ONWARDS

The experiments on wheat and barley tested the same set of
manurial treatments under the same plot numbers, There were four
periods (1) 1877-1906 during which the fertiliser dressings were on
much the same scale as for continuous cereals at Rothamsted
(2) 1907-1926 when additional treatments were tested and most of
the nitrogen dressings were reduced by half (3) 1927-1959 when the
manurial treatments were discontinued and only nitrogen was applied
while the residuals of the former treatments were being measured
(4) 1960 onwards a more detailed study of residual effects involving
direct additions of P and K on micro-plots,

Commencing in 1898 certain of the plots were subdivided to
test lime applications. These lime dressings are tabulated
separately in Table 19,

Plot size: The main plots of the original experiment were % acre,

Varieties; Many changes were made, 11 varieties of wheat and 8 of
barley were grown during the course of the experiment. Since 1927
the varieties have usually been Squareheads Master wheat and

Plumage Archer barley. The table gives the treatments applied
from 1877-1926.

Table 18

Manures, lb., per acre. 1877 - 1926 unless otherwise stated.

Treatments
P K N N R D
Plot (1) P2|I)5 1b. K20 1b. N 1b. N1lb. N1b. N 1lb. Notes
(2) (2)
1 ~ = = -~ - -~
2 - - 20.5 - - - (7)
3a - - - 41 - -
3b - - - 20.5 - - (7)
4 56 27 - - - -
5 56 27 20.5 - - - (7)
6 56 27 - 20.5 - - (7)
7 = - = = = =
8a, 8b PK and 41 1b. N as sulphate of
ammonia alternately (3)
9a, 9b PK and 41 1b. N as nitrate of
soda alternately (3)
10a 56 - - 20.5 - = (4)
10b - - - - 20.5 - (5)
lla - 55 - 20,5 - - (6)
11b - - - - - 82 (7)
32
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WOBURN CLASSICALS

Treatments: P. superphosphate. K: sulphate of potash. N; sulphate
of ammonia (until 1906 equal parts of ammonium sulphate and
ammonium chloride) N : nitrate of soda. R: rape cake. D:
farmyard manure.

Notes

(1) Subdivisions of the plots for liming are ignored in this table.
See below.

(2) Until 1906 the "minerals" provided 65 l1b. P05, 98 1b. K30,
100 1b. sulphate of soda and 100 lb. sulphate of magnesia.

(3) Until 1881 the plots were undivided and the minerals and
nitrogen were applied in the same year.

(4) Dung 53 1b. N until 1881; unmanured 1882-1906.

(5) Dung 53 1b. N until 1887; unmanured 1888; rape cake 82 1b. N
1889-1906,

(6) Dung 105 1b. N until 1881; unmanured 1882-1906.

(7) 105 1b. N until 1906.

Liming: After 16 years of ammonium salts providing 41 l1b. N per
acre the barley yields on plot 2 began to decline, This plot was
first limed for the crop of 1898 as was also its counterpart in wheat
which was by then also showing deterioration but to a lesser degree.
Thereafter lime has been applied to several of the plots in different
amounts and years, The material used was high grade burnt
lime, slaked before application, The details are:

Table 19

Lime (CaO) cwt. per acre and years of application

5 10 20 40
Wheat
2aa 195, 09, '10, '11 - - -
2b - - - 198
2bb - - - 198, '05
5b ~ - 105 -
8aa, 8bb - '05, '18 - -
Barley
2aa 105, 08, 10, *11 123 - -
2b, 5b, 8aa, 8bb - - - 198, '12
2bb - - - '98, '05
4b - - '15 -
5aa - - 105, *'16 -
3aa, 3bb - = ~ 121

From 1927-1940 the plots were cropped with Red Standard
wheat (Million in 1929 and 1930) and Plumage Archer barley usually
without manure, The plots were bare fallowed in 1927, 1928,
1934, 1935. 1In 1931 and 1932 the varieties Plumage and Archer
were grown side by side in alternate strips on all the barley plots.
Most of the plots were unmanured but plots 8, 9, 10a, lla received
fertilisers as detailed below.

33
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WOBURN CLASSICALS

Manures applied to certain plots 1931, 1932
1b. per acre

Super- Sulphate Sulphate Nitrate
phosphate of potash of ammonia of soda
Plot P,0. 1b. K, 0 1b. N 1b. N 1b.
2°5 2
8 56 82 41 -
9 56 82 - 41
10a 56 - - 42
11a - 82 - 42

From 1941 to 1957 cropping was continued as before but
nitrogenous fertilisers were given to all plots., In 1941 and 1942
sulphate of ammonia at 47 lb. N per acre was given as a basal
dressing for both crops. In 1943 the plots, excluding 2, 5, and 8
which had received sulphate of ammonia, were divided into sets of
three and dressings of 35 1b,, 70 1b., 105 l1b. N per acre as "'Nitro-
Chalk' were applied to the plots of each set in cyclical order. The
sets were:

No PK Plois 3, -"3; -7
PK Plots 4, 6, 9
Dung Plot 11b (divided into 3 sections)

Various treatments Plots 10a, 10b, 1la

The wheat plots were fallowed in 1947, 1948, 1955, 1956, 1957;
the barley plots in 1947, 1948, 1949, 1956, 1957. No crop weights
were taken on either experiment in 1950, In 1952 and 1953 the
barley plots were divided to compare winter and spring sown barley.

Liming: In 1955 dressings of ground chalk ranging from 20-50cwt.
per acre, according to pH of the individual plots, were applied to
both experiments in order to bring all plots to about pH 6. 0.

In 1956 and again in 1957 further adjustments involving dress-
ings ranging from 7.5-15 cwt. chalk per acre were made to both
experiments.

1958 All main plots of both experiments divided into 4 sections
carrying winter wheat, winter barley, spring wheat and
spring barley respectively. The crops were uneven and
were ploughed up in spring 1958.

1959-61. All main plots divided to test Squareheads Master wheat
and Plumage Archer barley with a basal dressing of 102 1b N
per acre,

1960 On the barley strip crossing plots 7, 8, 9, 1la, 11b on both
experiments two sub-strips were put down one in Plumage
Archer barley and the other in Majestic potatoes, These
were divided into microplots to measure residuals against
direct applications of P and K.

1961 As 1960 but microplots included also Klein E Sugar beet.

1962 Spring oats, variety Condor with a basal dressing of 56 1b. N
per acre, A further small area was allocated for micro-
plots on soil structure, occupying parts of plots 4, 5, 6, 1la
and 11b of the Permanent Barley Site.

Summary of yields 1877-1926. Rep. Rothamst., exp. Sta. for 1927-

28, pp. 104-107. Early results yearly in the J.R. agric. Soc,,

since 1921 yearly in the Rep. Rothamst. exp. Sta.
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Table

20

WOBURN CLASSICALS

Continuous Wheat and Barley

Wheat Grain; cwt. per acre

Means over 7 years 1944, 45, 49, 51, 52, 53, 54.

Plot Numbers O P 4, 6, 9 |10a, 10b, 1lla, '11b
Treatment 1877-1926 No Por K PK NP, R, NK D Mean
Treatment "Nitro-Chalk" i gg 123 182 i;; lg.;
1944-54 cwt, per acre ) 2 ¥ > 5
e 6 12:1 14.5 13.3 16.3| 14,1
Mean 10.1 12.6 10.9 13.51 11.8
(1943;: failed. 1946: rejected (highest yield 6.7 cwt.).
1947, 48; fallow. 1950: failed. 1955: fallow).
Barley Grain: cwt. per acre
Means over 6 years 1943, 44, 45, 46, 52, 53,
Plot Numbers : - A 4, 6, 9 10a 10b 1la 11b
Treatment 1877-1926 No Por K PK NP, R, NK D Mean
Treatment "Nitro-Chalk" 2 5.6 7.2 5.8 9.0/ 6.9
1Lt ot e 7.4 11.2 7.2 9.9| 8.9
it 8 8.8 10.9 8.5 11,5/ 9.4
Mean 7.3 9.7 6.5 10.1 8.4

Note: no yield was recorded for plot 10a (N3) in 1952,

was gstimated and used in making the table.

(1947, 48, 49: fallow. 1950: failed.
recorded, (highest yield 8.7 cwt. ).
sown barley only used. 1954;

1955; not included - lime applied).

1951:

35

rejected - 3 plots not
1952, 53: yields of spring-
rejected - 5 plots not recorded.

A value (10.5 cwt.)
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