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BROADBALK \\THEAT, 1843 ONWARDS

The first experiEental crop was harveated in 1844 after a
rotation of turnips (dunged) 1839, barley 1840, peas 1841, wheat
1842, oats 1843, the laat four crops being entirely unmanured.
Wheat has been grown experiroentally every year 6ince. The
manurial treatmenta varied sorlrewhat in the firsa eight year6, but
the experiment attained its permanent form in 1852. Mbst of the
treatments, with ce.tain exceptions noted beloxr, have been applied
to their respective plots year atter year aince that J.ear.

Table 1. Manures applied per acre 6ince 1852
utrless otherwiae stated

Treatment

Plot
Number

2A

2B

5

7

8

I
l0
11

12

13

14

15

16

t7
l8
l9
20

DPKNa
tons P2OE lb K2O lb lb

( 1) (2t Qt

Mg N N, R
lb N lb N Ib N lb Notes
(2) (r)

t4 _ (4)

l4
- (5)

- 65

- 65

- 65

- 65

- 65

- 65

_ 65

- 65 98

- 65

-6598
-6598

98 r00 r00
98 100 100

98 100 100

98 100 r00

:' ':o ':o

43N. ) -
860\12 ) -

12e{N3) -
- 430,r;) - (6)

86

86

86

86

86

860{,)- - (e)

- 860,r; ) - (? )

- 86 (10)

(11)

366 -

- 2AO

100 100

100 100

as plot 5 in odd years, a8 plot l0 in even year6
as plot 10 in odd years, as plot 5 in even yeara

- 98 100 100 86

Plot sizes vary (8) but are approxirnatel.y aa follows: -
Full sections in lallowing cycle 0. 10 acres, half sections 0.05(approrimately). Continuous wheat 0. 028 acres.

Treatments: D: farmyard manure. P: superphosphate. K: sulphate
of potash. Nai sulphate of soda. Mg: sulphate of maghesia.
N. sul.phate of anrmonia. N': nitrate of soda. R: castoi meal.
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BROADBALK

Notes:

(1) Until 1888 superphoephate was made from 200 lb. bone aah and
l50lb. sulphuric acid; from f889-189? it was rDade from
mineral phosphatej from 1898-1902 baeic slag was used in
place of superphosphate.

(2) Until 1858 the dressing of sulphate of potash provided 14? lb.
K2O and the sulphate of aoda was applied at 200 lb. per acre.
On plot 12 the sulphate of soda was 550 lb. and on ptot 14 the
aulphate of magnesia was 420 lb.(3) Untit 1916 tho8e plots which now receive sutphate of aromonia
had a mixture of equal parts of ammonium Eulphate and
alnmoniurlo chloride (the "ammonium salta" of the early
reports). The ammonium 6alls were atl applied in autumn
till 1877, they were all applied in Epring till 1883. In 1884
the preaent method was adopted of giving 21 lb. N in the
autuilrlt and the remainder in apring. Except for the short
period l8?3-1877 plot 15 has al.ways had the whole of its nit-
rogen in autumn.

(4) Since 1885.
(5) Since 1840.
(6) Plot I tested nitrate of soda at various ratea (usually 550Ib, )

with or without Einerala since 1852-1893.(?) Since 1884. Plot 16 received 800 lb. amtaonium salta with
"minerals" aa on plot 5 from 1852-1864. It was then unmanured
from 1865- 1883.

(8) The original plots conaisted of 2 "Iands" each of I acre side byside. In the early days the8e lands aometimes carried
different, but related, treatments. In 1894 the pairs of lands
were thrown together to give I acre plota each carrying a
aingle treatment. It was the6e plot8 that were divided
transversely into 5 equal aections in 1926.(9) All in autumn-

(10) Castor meal since 1941, previously rape cake. From 1gS2-
1878 the quantity of rape cake was 5OO lb. in addition to super-
pho6phate and amnronium salts. In 1879 the minerals were
Etoppe^d- and the rape cake dressing wa6 increased to provide
about 86 lb. N.(ll) Since 1906.
For more detailed deacription of the materials used and minor

clange6 in procedure aee Imp. Bur. Soil Sci. Tech. Comrnun, No,40, (1940) pp. 162-163. Also MeEoranda of the Field Experimenta
1901, pp. 3O-31; and J. agric. Sci. (l921), ll, lO?.

- Weed6 have alwaya been a serioua problEm on Broadbalk and in
spite of regular hand-weeding and inter-row cultivation occasional
ba_re fallowa had to be given, The following ie a record of the bare
fallows and other cleaning operations:-

1889 The wheat on one haU of the field waa drilled in x,iderows (about 16") to allow thorough inter-row cul_
tivation.

1890 Same operation on the other half.fgM Each plot was divided into halveS tongitudinally one
hau being cropped and the other bare fallowed.1905 Stripa revereed.

1906-1925 Crop grown on 12', rows to enable inter-row cultivation
to be carried out.

l9l4 A11 the Western half bare falLowed.
1915 All the Easte.n half fallowed.
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BROADBALK

1926 The field was divided transversely into five sections.
f926, 1927 Sections I, II, III bare fallowed.
f928, 1929 Sections III, IV, V bare fallowed.

The whole field wae cropped in lg30 and in l93l a regular system
ol fallowing was 6tarted: the five sections being fallowed in turn,
each section carryirtg lour wheat cropa in succession and then having
one year's rest with sulficient aummer cultivation to keep down
weeds.

In 1956 Section I was divided into two: Ia nearest the farm
\f,a6 assigned to continuous wheat with weedkillera as required but
no fallows, while Ib continued in the 5-year cycle. The Eituation
in the years 1951-196f inclusive is given in tabular form below.

Sy6tem of Cropping and Fallouring

4123
6econd, third, fourth .

Ib

3

4

F

1

2

4

F
I
2

Itr IV

12
23
34
4F
F1
t2
23
34
4F
F1

II
Z

4

F
I
2

3

4

F
I
2

3

1951 F F
1952 I l
1953 2 2

1954 3 3

1955 4 4

1956 5 F
1957 6 I
1958 7 2

1959 8 3

1960 I 4

1961 l0 F
1, 2, 3, 4-. . . . first,
after fallow (F).
Section Ia in cycle till 1955, then continuoua cropping,
crop in Ia in 1956 is actually the 5th continuous crop on
land.
Wild oats (-a"S"g_lgd \,iqre4q) have been hand-pulled on Broad-

balk regularly ;fi-El3aI --F6-a summary of the resutts of the
first 4 fallowing cycles, 1935-1954, see Rep. Rothamst. Exp. Sta,
for 1955, pp. 161- 165.

In recent yeara it was lixrown 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 uae of arllllonium salts and
rape cake (now castor rDeal). In autumn tg54 a timing scheme
waa begun as followe:-
Yearly dresaing6:

(a) On plots receivinEt sulphate of ammonia, IOO Ib. calcium
cartonate per 14 ]b. N as sulphate of ammonia.(b) On plot receiving castor meal, 50 Lb. calcium carbonate
per 14 lb. 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 transyeraely 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
carbnate per acre,

crop

The
this
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BROADBALK

For details of the liming on Broadba-lk see Rep. RothaErst.
exp. Sta. for 1954, pp. 146-148-
llar,v.e.6jing: Until 1900 by hand; 190f-1956 by binder; commencing
in 1957 the plot6 were harvested by combine harvester, one
coEtbine cut per plot being weighed. Straw weightE are taken atter
baling but eome of the chaff, smatl cavings and dust is left on the
plots.
W*(!k!lJg!gj On Section Ia only, 195? MCPA, 1958 mecoprop, tg59
?,1,6- - T AIMqPA mixture, 1960 mecoprop, 196r 

- anii 19622,3,6 - TBA/MCPA. AlBo, to stubble irr iutu-mn 1959, 2, 4-D.
Yg4gE: Squareheadrs Master since 1900. previously Old Red
Lammas 1844-1848, Old Red Cluster 1849-1852, Rad Rostock
1853-1881, Red Club 1882 -r 899 -
Re6u1t6: Russell, E.J. & Watson, D.J. (f940). The Rothamsted
experiEenls on the growth of wheat. Imp. Bur. Soit Sci. Tech.
Comm- No. 40.
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BROADBALK
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HOOSFIELD BARLEY
1852 ONWARDS

Befo.e tf,ie experiment Etarted the land carried turnips (dung
and superphosphate) 1847, barley 1848, clover 1849, wheat 1850,
barley (ammonium Balts) 1851. The first experimental crop was
harvested in 1852, and with the exception of 1912, 1933, and 1943,
when the plots were bare faUowed, barley has been grown ev('ry
year since. The Eanurial treatments are:

Table 3
Manures per acre 1852 onwards unless otherwise stated

Treatment
K Na Mg Si N N R

Number tons P2OS lb. K2O lb- Ib. lb. lb.N lb.N lb-N lb \otes

1.0
2.0
3.0
4.0
5. O

1A

2A

3A

4A
rAA
2AA
3AA

- 4AA
rAAS

2AAS

3AAS

4AAS

1C

2C

3C

4C
7-l
7-2
6-1
6-2
IN
2N

- (7)

43

43

43
- (8)

PIot D P

(1)

- 65

.;
-65

- 65

.':
- 65

- 65

-;

- 65

Qt t2t (5) (3) (4) (6)

98 100 100 -
98 100 100 -
98

43

43

98 100 100 - 43

': 'lo '_oo _ :'
98 100 100 -

98 100 100 -
- 400 -
- 400 -

98 100 t00 400 -
98 100 100 400 -

43

43

43

43

43

43

43

- 65

9€ 100 100

_r-t
1.1

98 rO0 100 - - -

Plot areas: Mostly 0. l8 acres, none less than 0.09 acres.

Treatments: D: farm).ard manure. P: superphosphate. K: sul-
phate of potash. Na: sulphate of soda. Mg: sulphate 9f mag-
nesia. Si: si.licate of soda. N: sulphate of ammonia. N-:nitrate
of soda. R: castor meal.

10
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TIOOS BARLEY

Notes:
(1) Until 188? made from 2OO lb. bone ash and 1S0 lb. sulphuric

acid. f888-1897 from rock phosphate. 1898-1902 basic slag.(2) From 1852-185? the KrO was 14? Ib. and the sulphate of soda
2OO Ib. per acre,

(3) Until 191.6 the ammonium salts were equaL parts of ammonium
sulphate and chloride. From 1917 onwards only ammonium
sulphate has been used.

(4) The nitrate of aoda treatment in the AA and AAS aeriea atalted
in 1868. OriginaDy ammonium salts at 86 lb. N 1852-1857;
the dressing of ammonium salt8 waa halved from 1858-1867.

(5) Silicate at 200 Ib. sodium sil.icate and 200 lb. calcium silicate
per acre was first applied in 1862: since 1868 400 Ib. sodium
silicate was Eiven-

(6) 2OOO Ib. rape" cake per acre until 185?, 1OO0 lb. untit 1940,
1000 Ib. castor meal 1941-1954; 6ince 195S the caator meal was
adjusted to supply 43 Ib. N per acre.(?) Ammonium salts also in 1852 only.(8) 1852-1871 14 ton6 dung.

(9) Until 1932 this plot received ashes from the laboratory furnace,
. aubsequenuy no manure of any kind has been given.
(10) In 1852 plots lN and 2N had 65 tb. pzos and ri? lb. K20 but no
. - nitrogen; the nitrate of soda treatmentbegan in 1853.-
(r1) 86 tb. N 18s3-r85?.

YgI.qa: _ 
Fro_m 1917 onwards the valiety has been Plumage Archer.

Previously Chevalier 1852-1880, Archers Stijf Straw 1881-1890,
Cartera Paris Prize 1891-1897, Archers Stiff Straw 1898-1916. In
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.

Egg{994I91, Commencing iI 1944 the barley was sprayed with
D-fiIele-until fgS6; since 19i? various selectiie weediilers have
been used. 1958 and 1959 the stubble was sprayed in autumn lyith
2,4-D lo check coltsfoot (Tussitago farfara).

Plot areas were redu6EiiTlliE-Earvest cut6 in 1948, 1952,
1954, and 1955 to control wild oats (Avena fatua) which were hand
pulled in the reduced area taken for yleta- tn fg53 the wild oatg
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 includirg plots 5A and 5.0. Regular chalk supple-
menta to all plots receiving aulphate of ammonia and castor meal.
were preacribed at the rate of 100 lb. CaC03 per' 14 Ib. N a8
ammonium sul.phate altd 50 Ib, CaC03 per 14 Ib. N aa castor meal..
These supplements are given every 5 years at a rate corresponding
to a.Il the Eulphate of ammonia and castor meal used over thisperiod. The fir6t dresEing was applied in spring 1955. See Rep.
Rothamst. erp. Sta. for 1954, pp. 146-148.
Harvesting: Commencing in 1958 the plots were har.yested by
c-ffi5iilE-Farvester.

For furthe. irformation on manurial dreasings see Memoranda
of the Field Experiments 1901, pp. 26-2?.

Re.Bults: Ruasell, E.J. & Wat8on, D.J. (1938). The Rothamstedfield experiment on barley 1gS2-193?. eait t nhp. .1. exp. egric.6, 268-314; Part II Ibid.-?, LgS-2ZO-

11
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ALTERNATE WHEAT AND FALI-OW,
HOO.SFIE LD I856 ONWARDS

Two half-acre strips side by side, one cariying wheat while
the other lies fallow these treatments alternating on their respect-
ive plots. No manure has been given Eince 1851. The varieties
grown have been the same as those grown on Broadbalk. Square-
h('ad's Master since lg00-

In 1932 a modification was made to enable the effect of a l-
year fallow to be compared with that of a 3-yearfallow. The strips
were divided transversely into four equal sectiona. When a strip
carries wheat only three of the four sections are cropped, the fourth
section being left fallow. Each of the eight sections haa the triple
fallow in turn. The aequence in the 8-year cycle i6 as follonra!-

Strip A Strip B

1956

1957

1958

t 95I
1960

1961

1962

1963

Ar Az

FC
FF
CF
FF
cc
FF
cc
FF

Ag Aa Bt 82 Bl Bl
CCFFFF
FFCCFC
CCFFFF
FFCCCF
FCFFFF
FFFCCC
CF.FFFF
FFCFCC

(F =FaIIow C. Crop)
In autumn 1956 the strips were divided into halves longitudinally.
The centre two halves carried on the 8-year cycle aa before on
plots of half the forEter widlh- The outer two atripa were assigned
to the Entomology Departtnent for field atudiea on wheat bulb fly,
the factors studied being plant den8ity and varioua aequences of
wheat and fallol'. No fertilisers are uaed- AU plots have been
combine harvested since 1957.

Plot area for fallow effects 1956 onwarda: 0.063 acrea 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 Expriments 1901, 32.

Table 5

Wheat after Fallow - Hoosfield
8-year means

Gratl cwt per,acre,
years of fallow

1934 - 1941

1942 - 1949

195 0- 1957

14.1
18. 4

414.5

16. 8

20.9
*15.5

10. 3 11.4
+Not recorded in 1957
+Mean of 23 years

15. ?+ 17.4+
mean of 7 years

Straw cwt per acre.
years ol lallow

-tJ

9.',1 10. 6

I 1. 6 t2.9
9. ? 10. 6

1934-1957

13
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AGDELL,
4-COITRSE ROTATIONS, 1848- r95 r

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

The manures were aDplied to the turnips only at the following rates
per acre:'' Table 6

1848 to 1948 ulileaa otberwise Btated.
Treatment

PIot P K Na
Number P205 lb. K2O 1b. lb.

MgNR
lb. N tb. lb.

(1) t?l (2_)

r00

(4)l2t (3)
5; 6

3; 4

1; 2 r00 200 43 2 000

85 245
85 245

200

Treatmenta, P: superphosphate. Kl sulphate of pota6h. Na:sul-
phate of 6oda. Mg: sulphate of magnesia. N: sulphate of
ammonia. R: castor mea1.

Notea:
(1) Until 1884 roade from 200 lb. bone ash and 150 lb. sulphuric

acid supplyttg about 65 lb. P205 per acre. 1888-1892 ordinary
Euperphosphate 68 Ib- P205. 1896-1900 basic slag 108 Ib.
P205.

(2) Until 1892 the ratea were 14? Ib. K20, 200 lb. sulphateofsoda,
100 lb. sulphate of magneaia.

(3) Until 1912 a mixture of at!]!'onium sulphate and aDmonium
chloride.

(4) Until 1936 rape cake. The rape cake and castor meal each
provided about 1O0 lb. N per acre.
The above aEangement gave 6 mair plots eacb of 0.4 acres,

but these were lurther subdivided to show the effect of carting the
roots and leaves of the turnip crop off the land ae compared with
feeding them off by sheep or ploughing them in. Thia compari8on
yas disconti.nued after the root crop of 1900; all roots arld 1ea\€6
have eince been carted off.

Clover vea grown i! 16 aeaaons, and wae replaced by beans in
10 aeasona.

Yg4gligEj Swedes: Since 1932 Bruce; previously several varietiea
had been grown for short periods only. In 1944 14 varieties of
turnips and awedea were compared for reaistance to club-root.

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

Wheat: Squareheadrs Master 6ince 1903 (Little Joss 1911), prev-
iously Red Ro6tock and Red Club. In 1947 winter wheat failed and
was replaced by spring wheat, Atle.

Club-root (Plasmodiophora braasicae) va6 fir6t meltioned as
causing serious daEage to the turnip crop in 1920, therealter the
yields declined rapidly and by 1948 the crop was not fit to weigh.

Ajter the end of the 26th rotation in 1951 the experinent ended
but cropping continued to measure the residual effects of the phos-
phate and potash applied to the root crop since 1848. Unilorm

14
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AGDELL

dre8sings of nilrogenouB fertiliaer vere given to all plota accord_
ing to the needa of the crops. The cropping has been:-

1952 Bare falloY.
1953 Barley, Plullage Archer, unmaaured.
19!1 9*1"V, Pluroarge Archer, 1 .0 cwt. N, divided atressing.
1955 Spriag wheat, Koga II, 0.6 cyt. N.
1956 \{irter beans, S.Q. ciart, unEanured.
195? Potatoes, fllster Supreme, 1.0 cwt. N.
1958 ltalian Ryegrass S22. The original 6 plota were divided; one

half ol eacb was aown with ryeg?as8, the other was bare
falloved. The ryegrass waa cut twice and 0.8 cwt. N per
acre wa6 applied for each cut.

1959 2nd_ yea! Italian Ryegra8s; 3.2 cyt. N i! four &eseings.
Fallow plots aown rith strips of potatoes, sugar beet, barley,
9ac! caop testing 0.0; 0.25; 1.0 crt. P20sa6 Eufrerphoephatd.

1960 Cockefoot 53? after Italiar-r Ryegrass; d'. d'cwt. ' N 'fo. each
cut. Rotation of potatoea, augar beet, barley coDtirrued

---- 1."1-g direct aplrlication0.0;0.25;1.0; 1.5 cwt. p205.
1961 Second year cocEefoot; 0.8 cwt. Nfor each cut. pioie l, 3,

5 only: crops in rotation, testing superphoaphate as foUows:-
None; 0.?5; 1.50 cyt. P20g either ploughed inor tt 6eed-

bed; also 0. ?5 cwt. ploughedln plue 0. ,S cryt. in Beedbed.
1962 Thtd year cockafoot; 0.8 crrt. N for each cut. ptots 2, 4,

6 only: treatments aDd cropping aE ir 1961 oDplots 1, g,5-

!iJ9l!8: In 1954 the plots were limed with ground chalk at the
foUowing rates in tons calciuD carbonate per acre:- plot 1 3tons:
plot 2 4 toD6.; plot 3 (part only) 0.5 tons; plot 4 parts at 0.5, 1. O
and l,5 tons. See Rep. Rothamst. exp. Sta. ior 1954, pp. 146-
t48.

For further details of the early years of the experirnent and
yearly yields see Memoranda of the Field Experirnent; 1901, llO-
l2 l.

For residual effects of lhe manures see Warren, R. G. (1gSZ).
Rep. Rothamst. exp. Sta. for 1957, 252-260.

15
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AGDELL

Manuie to
turnips until

1948
Plot

Swedes, roota
tons per acre

Barley, graln:
cwt per acfe

Beana, graln:
cwt per acre

Clover, hay:
cwt per acre

Wheat, grain:
cwt per acre

Manure to
turnips until

1948
Plot

Mineralt and
Minera.lmanure+ nitrogenous
No Nitrogen manure+

Table ?

CROPS IN ROTATION . ACDELL
r848 - 1919

None Eince 1848
56 3

Fallow
1

Fallow

t.7

11. 4

8.8 9.6

12.0 12.0

18.0 15.9

16.4 18.410.8

10. ? 13. I

60.2

r 3. 8 r2.8 16. 3 11 .1 16.9 17.8

Mineral* and
nitrogenoua

manure+
t2

1920 - 1953

Mlneral manuiet
one since 1848 No Nitrogen
5634

Swedes, roots:
tons per acre

t2t
Turnips, roota;
tons per acre

(3)
Barley, grain:
cwt per acre

(4)
Clover, hay:
cwt per acre

(5 )
Wheat, grain:
cwt per acre

l. 00

o.72

1,7

0.35

0.23

6.5

?.69 10. 84 6.99

3.2? 3. ?8 5. 19 4.03

11. r 14.5 10.8 10.7

30.2 25.2

13. 3 r1.6 16.6 l?. I 14.0 16.0

*P, K, NA' Mg'

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

{l} Mean of 2 Yeara 1920 and 1928

iii rrl""" of 4 lears 1924, 1932. 1936 and 1940

i;; il;;;;6i;;;; isii, rgzs, rs2e, re33, 1e4r, rs45, ls4sand
195 3

(4) Mean of 4 yeara 1922, 192a lc:lo 1938

i;; il;;;;i; i;;;; iszs', tszi', 1e35: re3s, re43, re4?' rs5r

1937 Barley l93l Wheat excludedcroP fai16d
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BARNFIELD, MANC,OLDS, 1876- 1959
(WITH SUGAR BEET ALSO SINCE T946)

The previouE experimental crops on the Barnfield plot6 were:-
white turnips 1843-1848, swedes 1849-1852, barley 1853-1855,
swedes 1856-18?0, sugar beet 1871-1875. The layout of the field
and the manures applied for these crops were aimilar to thoae
adopted for the mangolds, but there were aome important changes.
For details of dressingE and yields obtaired in theae early yeara
see Memoranda of the Field Experimenta 1901, pp.56-63. For the
complete history of cropping and manuring 1843-f959 see Rep.
Rothamst. exp. Sta. for 1961, p.227.

The field ia marmred on a croas dreaalng aystem: therrmlneral"
manures P, K, Na, Mg are laid in varioua combinationa on stripa
runnfurg North and South, the varioua nitrogenous manurea are
applied across the8e strips at right angles, The strlp8 are
(1) dunC, (2) dung + PK, (4) PKNaMg, (5) P, (6) PK, (7) P Na Mg,
(8) no uiaeralg. The nitrogen cross dreesinga are 0: no nitrogen,
N: nitrate of soda, A: Bulphate of ammonia, AC: Bulphate of
ammoDia and caator meal, C: castor ioeal. The actual rates of
manuring are given in Table 8 below:

Table 8
Strip Marurea applied annually strce 1876 urlees otherwise
Etated. Dung (D), auperphosphate (P), sulphate of potash
(K), agricultural Balt (Na), sulphate of magtreaia (Mg) per

acre.
Treatment

DPKNA
Strip tons P20- lb. K20lb. lb.

(l)
1

4

5

7

8

Mg
lb. Note6

t4
14

86

86

86

86

65

65

65

65

65

245
245

245

t2t
(4)

(3)

200 200

200 200

Cross Dres-sings (nitro-genoua) per acre

Nitrate Sulphate Caator
of soda of ammonia meal

N lb. N Ib. N lb. NotesSe ries
o
N

A

AC
C

(4)
(),
(6 )

(6 )

Plot 9: There ale tlo cro6a dreseings. The Ealn.rres
given 6ince 1903 are Eulphate ol potash 245 lb.
k20; agricultural salt 200 lb.; aurphate olmag-
ne:sia zJoO lb.; nitrate of eoda 86 lb. N. See
note (7).

t7

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


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

https://doi.org/10.23637/ERADOC-1-191 pp 15

BARNFIE LD

The individual plots are defirred by tbeir strip nuBber
alld thctr seriea letter. Thus plot 5N hae euperDboa_
phate (65 lb. P205) and nitrate ;f sods (86 tb.'N).^

Notes:
( I ) Basic alag wa8 used ir place of superphosphate from 1896 -l gO2.
(2 ) Until f894 dung and superphoapbate.
(3) Until 1902 the whole of atrip 7 received 65 lb. P205 245 1b.

K20 and aromonium salts providing 8 Ib, N. The ptesent test
of Na and Mg begun in 1903.

(4) In 1903 plot 4N '.vas halved. 4Na carried the originat manures;
4Nb received Buperphoaphate 392 lb., catcium chloride 190 lb.,
potaaaluB nitrate 5?0 lb., caJ.ciuB nitrate 100 lb. per acre.

(5) Until 1916 equal parts of aDmorium sulphate and chloride.
(188? atrtlonium Bulphate only).

(6) Untll 1989 rape cake @ 2000 lb. per acre (none 191?-1920)1940-
195rt 2000 Ib. castor beaD meal.; since 1955 86 lb. N aa caator
bean meal.

(7) 1876-1902 14 ton,8 dung, 65 lb. P205, 86 lb. N aa amEronium
aalte per acre.

Application of manures; Dung j.s ploughed in ln $,inter; P, K, Mg,
salt and caator bean meal and one third of the sulphate of ammonia
and nitrate of aoda are applied after the first cultivation but before
the aeed is drilled. The remaining two-thirds of the nitrogenous
fertilisera are applied as a top dreasing about the time of singling.

Ye&q_9!.gg!C9!SEi Yellow clobe. Leaves apread on their ptot6
and ploughed ir. In 1908 and lg27 swedes were grown when man-
golds failed. In 1931 a crop of mixed mangolds and awedeE wasgrown. In I935 the mangolda failed and the fieldwas bare fal.lowed"

Since 1946 four rowa of sugar beet (Kleinwanzleben E) have
been drilled on the East side of every strip except strip 8 which ha6
the sugar beet on the We6t side. Top weights are estimated from
one random row per. plot and the tops are spread on their plots aDd
ploughed in except on the 0-aerie6 (Iess dung plots).

Since 1954 a apace equal to four rox's of mangolds haa been
kept free from crop along the EaEt 6ide of strip l. This area
receives the 6ame manure as the adjacent cropped area.

In 1955 certain plots badly infested with twitch (Agropyr.on
IgIlgIg ) were divided into two parts, one part being spffi&ffitn-
aodium trichloroacetate (TCA). In 1956 the other hau of theae
plots was slEilarly treeted .

Chalking: In spring 1956 a corrective dresaing of 5 ton6 of ground
chalk per acre wa8 applied to the A and AC serie6. After the
c.op had been removed a maintenatce dressing was applied to
balance the sulphate of ammonia and caator meal given over a 5-
year perlod on aeriea A, AC, and C, the rate being 100 lb. calcium
carbonate pcr 14 lb. N as sul.phate of amtoonia and 50 lb. calcium
carbonate pcr 14 lb. N as caator mea.I.

Leaf yj.elda: Since 1942 the leaf yields have been estimated from
the produce of two random rows per plot. Since 1954 the yields on
the 0 serie6 (except the dung plots) have been calculated from the
two aarDple row6 chosen for leat f,.eights. In 1955 it was decided
that owing to the small amount of organic matte. contained in the
leaves of these plots, theae leaves should in future be carted off.

The experiment ended in 1959. The land wa6 fallowed in 1960
i.n preparation for expeiimenta to study the reaiduea of the former
treatmentE.

1B
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BARNFIELD

For a summary of Barntield reaulta up to 1940 aee Watson,
D.J. &Ru88ell, E.J. (1943-46). The Rothamsted experiEents on
mangolds 1872 - 1940.

Part 1. Effect of manures on yield of root6. Emp.J. exp. Agric.
u, 49-64,

Part 2. Effect of manures on the grow"th of the plant. Ibid. lL
65-'.t7.

Part 3. Causes of variation af yield. Ibid. L3, 61-79.
Part 4. The composition of the mangold grown on garnfield(i)

The dry matter content of leaveE and roota. Ibid. 14, 49-
56 (ii) The nitrogen content of leaves and roots. Ibid. 14,
57 -7 0.

See also Kalamkar, R.J. (1933). A statiatical examination of the
yield of mangolds from Barnfield at Rothamsted. J. agric. Sci. ?g
16 1- 17 5,

For an account of the yields of Dangolda and sugar beet 1941-
1959 and analyses of crops and soils from Barnfield see War.en,
R.G. and Johnston, A.E. Rep. Rotham6t. exp. Sta. for 1961,
227 -247 .

19
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BARNFIELD
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IIAY, THE PARK GRASS PI,OTS, 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
experiEent. It was grazed by 6heep in the years 1856 to 1872
except for 1866 and 1870. In 1866, 1870, 1873, 1874, 18?6, 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 """", t8t"U","*X""ids unless otherwise stated.

DPKNaMg
Plot tons P2051b. K201b. tb. lb.

(2) (3) (4)

SiNNF
1b. N lb. N lb. cwt. Notes

(1)

- 43(N1) - - (5)
(6)

86(N2 )

I
2

3

4- I
4-2
5-l
5-2
6

7

8

I
10

l1- I
t7-2
L2

)
l3I

)
L4

15

16

17

18

19

)
20,t

)

100

100

100

100

100

100 400

astNr l
86(N2 )

12 9(N3 )

12 9(N3 )

(1s )
(1e)

(7)
(7)
(8X1e)

( ex 1e)

(s)
(1ox1s)

(10x11)

6s

b5

14

65

65

65

65

65

65

65

245

245 100

245 100

- 100

245 100

- 100

245 100

245 100

65

65

(12)

( 18)

(13)

(14)
(15)

(15)

(16)

(1?)

245 100 100

245 100 r00
245 100 100

245 100 100

- 86(N; ) -

- 43(N1) -
- 43(Ni) -
t-u,*r,__

14

14

- 33 49

Plot areas: For manuring mostly 0.5 acre and 0.25 acre, a few
0. 1? and 0. 12 acre. Most plots are divided into halves
to test lime.

26(N )-

22
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PARK GRASS

Treatments: D: farmyard manure, P: superphoaphate, K: Bulphate
of potaah, Na: Bulphate of soda, Mg: eulphate 9f magnesia,
Sil silicate of soda, N: sulphate of ammonia, N-: nitrate of
soda, Fi fish guano.

Notea:
(1) Until 1916 the atlrmonia nitrogen u'as supblied aa a mixture of

equal parts of ammonium sulphate and amroonium chloride.
Since l9l7 only ammonium aulphate waa used,

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

(3) Until 1878 the standard dreEsirg o, sulphate of potash wa8 14? lb,
K20 per acre. it was then raised to 245 lb. K20.

(4) Until 1863 plots 7. 9, 11-r, l1-2, 13, 14, 16-had 200 lb. sul-
phate of 6oda.

(5) Until 1863 14 ton8 dung also.
(6) Untif 1863 l4 tons dung only.
(7) After ammonium salts 86Ib, N until 189?.
(8) After auuaonium salts 86lb. N until 1868.
(9) Siace1862 f47lb. K20 as sulphate of potash; 200lb. sulphate of

soda; l00Ib. Eulphate of magnesia; 65lb. P205. From 1864-
1904 the dreaaing of sulphate of soda wa6 250Ib.. (500fb. 1862-
1863 ).

(10) Until 1881 the ammoniuE 6a1ts were applied at l?2lb. N except
in f859-1861 when the dose waa 86 Ib.

( 11) The silicate dressing began when plot 11 sas divided in 1862 and
lrom 1862-1870 equal parts of calcium and eodium ailicate were
u5ed.

(12) Until 1897 complete fertiliser a8 plot g with 20001b. IEr acre
of cut wheat straw in addition. From 1898-1904 as plot g,no
91fal". The dung has been applied once every 4 yeara starting
1905 and the fi8h meal once every 4 yeare stalting f90?. Sinc;
1959 the fish meal dressing has been standardised at O,5cw.t. N
per acre (approximately 6cw-t. meal).

(13) Since 1858-
(14) Since 1876.Nitrate of soda 86Ib. N f858-1875.
(15) Since 1858.
(16) Since 1905. From f865-1904 P. K, Na, Mg, Si, and N equal to

the amounts contained in 1 ton of hay.
{17) Every 4lh.I.-1" Blnce 1905. tr'roE 1'8?2-l90{ 65 tb.p2O5;142 tb.

K20; and 43 lb. N aa Eitrate of sode.
(18) Dung every 4th year since 1905, ferlilisers ir iaterveni-ug yea ra.

From 1872-1904 superphosphate 65Ib, Po06, and potassium
_ -. nitrate, supplying approximately 43Ib. n an-d i42lb. K2O.
(19) Sawdust at 18cwt. per acre was applied to plots 6, 8,- 10 until

1862, and on plot 4 until 1858.

Liming: The firat liming was done in 1881, when a strip ll yards
wide on the North side of plots 1-13 received 2?cwt. chalk per ac.e.
In 1883-1884 the plot6 were halved, one half having l8crt. burnt
lime per acre. In 188?-f888 the other halves of the plota were
similarly treated. Plots 11-l and 11-2 received a double dose on
these occasions. In 1903 a regular liming scheme wa6 startedonthe
South halves of plots I to 4-2, 7 to ll-2, 13, 16. The dresaing was
2000 lb.ground lime per acre every 4 years (missing 1911). In
1920 prots 14, 15, and 17 came into this scherne, all dressings being
increased by one quarter to allow for the extra year, and pf6ts lal

23
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PARK GRASS
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PARK GRASS
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PARK CRAS.S

19, 20 were each divided into three aectiona one b€ing left ultllmed
and trhe other two limed every 4 yeara:-

Plot 18
l9
20

61 and 35cwt. ground lime per acre.
28 and 5 " "
25 and 5 " "

In 1956 the liEle used contained a high proportlon of calcium
carbonate .nd lt was declded that i! future the whole dressing thould
be applied aa calciuD carbonate equlvalent to 2000 lb.Caoper acre.

Ilarvestin{: For ma!]r years ell operatiolra rere done by hand
T-1he mowing machile vaa fitat uaed for the llr8t cut in 1901 though
it had been u8ed tor the aecond cut since 1881. The first cut raa
made into hay attd veighed aa such until 1959; the secoDd cut i8
veighed green end yields are calculated from the dry matter
figure8. In 1959 a u.ail tJrpe forage haryester we8 compared with
the ordtnary cutter-bar Bachine on the first cut on parts of plot6 1,
?, 1L-1, and 13. The tabulated Jdelds tor this crop refer to hay
Dade iD the usual saJr. The aecond cut on all plots fur 1959 wag
eBti.Eated cntlrelJr by forage harveater, taking two cuta per plot
except plots sto 10, 13, 18 which had four cut6. From 1960
yields of both cut6 have been eatimated from 2 or 4 cuts by the for-
age harveater; at the firat cutti.ug the reDaiDder of each plot i8 cut
by morer and made into hay on the plot but at the aecond cutting the
whole produce iB cut by forage harvester and carried green.

Further detalls o, Eanuring: MeDoraDda of the Field Experimenta,
1901, pp.20-23.

Yields aDd botaaical coEposition: Brenchley, W.E. The Park
Grasa plots at Rotha-Ested. Revised by K. Warington. Harpenden:
RothaDsted Erperimertal Station. 1958.
Brencbley, W.E.(1924). Malrurhg for hay. Rothansted Mono-
graphs on Agricultural Science. Irndon: LonSroans, Green & Co.
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EXIIAUSTION LAND
II@SFIELD, I85O ONWARDS

The experimenta ln progreaa on this lald test the reaidual
eflecta of manurea applied in a claaEical potato erperiEent yhich
occupied thi6 Bite lrom 1876-1901(1), There were 10 plots of
poiatoe8 each of 0. 16? acre8, Danured as lollova:-

Table l3
MANI'RES APPLIED YEARLY PER ACRE T8?6-T901

Treatment

DPKNaMg
PIot tons P205lb. E0 lb. lb. lb.

(6)

2-
314
414

N2 Nl
N lb. N lb. Notes
(5)

5-
6-
7-
8-
9-

l0

65

65

65

65

L47

147

147

86

100 r00 86

100 100

_Qt
- ( 3)

- (4)

88

s;

100 100

Treatlnenta: -Da farEyard Etanure. p: Bup€rphosphate. K: sulphateof potash. Mg: sulphate- of magneaia. Ni: sulphate ot ioda.
N: ammonium aalta, N : nitrate ol aoda.

Notea:
(1) Some of t}le treatments date back to a much earlier period;-

f 850-1855 Wheat, untoanured.
1856-1874 Flve strlps of contilruoua wheat each 0. 33 acres.
Using the numbera of the potato plota given above the yearly
manureE to wheat were (with minor change6 irl the amoruts
of K, Na, Mg):-
I, 2, 3, 4 No manure.

5, 6 Ammonium ealte 86 lb.
7, I Ammonium salts 86 lb.

raanure (aee below ).

N
N with complete mineral

(2t
(3)

(4 )

(s)

9,10 Mineral manure 8uperphosphate 65 lb. poo",
Bulphate of potash 98 lb. K;O eulphate of Eod;
100 lb. , sulphate of magnesi-a l0O lt.

In 1875 the wheat failed and tJre la;d wa6 lallowed.
The yields of wheat for the first 8 aeasona are recorded inJ.Roy. Agric. Soc. (1864)25. p.493.
After 14 tona of dung until 1881.
Until 1882, this plot also r.eceived supe.phoaphate at 6b lb.
Poo. per acre.
Afso"65 lb. P205 until 1882 and al6o 86 lb. N as nitrate
of soda untif 1881 .
The ammonium salts consisted ofequal parts of ammonium
sulphate and chloride.

27
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EXIIAUSTION LAND

(6) 189?-1901 Basic Blag wa8 uaed in place of superphosphate
made from 200 Lb. bone ash and 150 lb. sulphurtc acid.

Fo. fulLer detaila yields and crop analyaea aee Memoranda of
the Field Experiment6 190f, pp. 86-108.

Residual yearss The cropping lrorD 1902 onwards haE been:-
l9o2- 1922 Cereals without manure. yields taken. 16 croPs of

barley, 3 of oats, I of wheat and a bare fallow in 1920'
(Plots 5 -10 red clover froE 1905 to 1911). For details
aee Rep. Rotham8t. exp. Sta. for 1921-22,p.88.

1923- 1939 Cereala without rlanure, no yields recorded exceF for
wheat in 1935.

1940-1948 Cereals with nitrogen only, average dreB8ing 0.6 cwt.
N per acre, No yield8 taken.

1949-1958 Barley (Plumage Archer) with 0.5 cwt. N per acre,

1957
yields taken.
The land ya6 cropped in halves, the West hau containing
Plota 2, 4, 6, 8, 10 and the East hau 1, 3, 5, 7, 9.
W. HaU Bare lallow, except a narrow strip in barley.
E. Hall Strips of spring wheat, barley, sugar beet,

potatoe8, kale, swedes divided into microplot6
to test residuala against diiect application of P
and K.

f958 W. Hall Barley.
E. Hall As in 195? but on fresh Land (headlands of 195?

e+eriEent).
Since 1959 Both halvea in Barley with 0.5 cst. N per acre.

LEilg: In the winter of 1954-55 calcium carbonate at rates vary-
ing froD 2 to 5 tons per acre waa applied as ground chalktovarious
parts of the exprimental area according to their needa (For details
see Rep. Rotharo8t. erp. Sta. for 1954, p. 148).

Part of plot 2 received ground chalk at 2 tona per acre in winter
r 959-60.

For general account of Exhaustion Land see Bep. Rothamat.
exp. Sta. lor 1959,230-239.

For preliminary resulta of diversuied cropping in 1957 and
1958 eee Rep. Roihamst, exp. Sta. for 1958, pp. 55-5?.

For reaidual effects Eeaaured inbartey see Warren, R.C.(1956)
N. P. K. residues frotD fertiliaers and farmJrard manuret in long-
term experimenta at RothaEsted. Proc. Fertil. Soc. 37, 1-33.
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E)CIAUSTION LAND

Trblc la

EXIIAI}STION I.,/IND ITOOsFIELD

Wheat Ylclds: crt Dcr .c!.
5-yerr Eeara

r858-r860
r88l- 1885

r866-r8?0
r873-r8?{t

Plot No.

Ploi No.

ll. I la.8
8. I 12.3
t.3 e.,
0.4 16. 0

0.0 14,0
5.7 8, ?

8.0 e.0
6.8 16. I

16.8 
'a-ar0., lt.t

?. s ll.3
rs. I 2s.0

t0.0 t6. 0

,o.l 31.8
tl.5 ll.5
lt.7 2{. ?

Griln 6t!av

0.0 15.5
7.5 tO.7
?.{ lr. t
0.t r?.2

. Mean. ot, yea... crop lau€d l8?1, tsllor lE?z end l8?5.

T.bb rs

EXHAUSTTON IJ\ND HOOSFIELD

Potrioes Total Tuhcrs:_lor. p€! .cr.
5-lEer E€.a.

3

D

!t

D

?8
N2Pl(l{.lll8

910
PKIaUS

05

58

81

l8
l3
l?

5.33
5,63
4.27
{. 38

6.48

lo
PK

c.lE
3. ?a

3. 58

3.84
r. 06

t. 78

0.08
r.00
0.55

{.26
5. {2
3.20
2.4
r.86
0. s4

15

69

t. !0
?. {0
8, t8
{.44
5. 15

2. {3

8. ?9

?.56
5.58
{.86
5.70
2.88

80

7t
8t

88

.19 2.43

I
N2

3.

s.

l8?6.
1877-t881
l8&t - raas
r88?- r80r
r892- !808
180?- l90l

1.4{
l. 53

z.
2,
0.

a6

00

1.2012. Sz

t Ma.ures applled October 1874 a.d not aSeln b.tore 18?8 potaro€B

29

21 0

P
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EXHAUSTION LAND

Mean. over 4 year. l9{0 - 52

TreatEent

Table 16

EXHA USTION LAND ITOOSFIELD
Ba.ley

cwt per acre
Craln St.av

Meena over 4 yeerB 1953-56

cwt per acre
Grain Straw

xlrxnoug
P
PK

o
o
D

D

Nz
Nt
NTPKN.Mg

TreetEent
Syhbol

o
o
D

D
N2

Ni
N2PKN.Mg
NiPIc{eMs
P
PK

cwt per acre
Crein StraE

I
z
3

a

5

I
7

8

0

l0

I
2

3

1

5

6

7

6

0

l0

tt. a

12,0
2a.3
25. ?

r3.2
13.0
22.6
21,4
22- ?

25. {

!7.5
r5.6
21.3
2{.0
16. 3

l{.8
20. I
20.8
20.7
2r.7

13, g

14.8

25.7
21 ,8
r5,2
14,5

24,2
24.2
22,5
25.0

r1.4
9.0

15.0
16. I
10. {
9,8

13.9
tx.2
13.4
14.6

12, 6

13. ?

25.0
24,4
l{.8
12.4

14. 0

22.8
21.8
24.0

15.6

18,I
26.0
26.8
r6.8
16,8
26.0
25.6
24, a

27. g

Means over 3 yeera 1960 - 62 Mesnt over l1 l.eara l0{0-
58 and 1060-62

crt per ecre
Graln Slraw

I
z

3

a

5

6

7

8

0

10

I
z
3

{
5

I

8

s

l0

13.5
r3.6
24,6
25.0
1,1.6

13.3

22.6
23.0
21,8
23. S

13.8
15. 0

23,5
24,2
14.5
r{, I
22. I
21,7
20,7
23.3
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ROTHAMSTED GARDEN CLOVER, 1854 ONWARDS

Fir8t crop sown in spring 1854 on a plot in the kitchen garden
of the Manor House, and reaown when neceasary ever aince.
CoEplete resowing or patching ia now almoat a yearly operation.

Variety; Red Clover.

-In 
-1-956 the plot wa6 divided into two to teat an atrnual dresBing

of Euriate of potaah at 2 cwt. pe. acre {4 cwt. per acre in 1961).
In 1960 the aub-p1ot6 were halved to teat the effect of a foliage

spray of molybdenuo,
2 or 3 cut6 of greenatuff are taken each aeaaon.
Whole plot area: 0.00i|2 acree.
For an account of the hi8tory atrd yields of this plot aee Rep.

Rothamst. erp. Sta. for 1956, pp. 18?-189.

Table 1?

CI,OVER - ROTHAMSTED GARDEN

Dry matter: cwt per acre

Meana over 6 yeara
1957-62

Muriate of Potaah: cwt per acre

NB For 1960-62 the yielde from the plot8 aprayed
witi sodium molybdate have been excluded.

Meana over 3 years
196 0- 62

Muriate of Potash:
cqrt per acre

None

2r

Spray
Sodiurn

Molybdate Mean

6.5
19.2

Mean

* 4 cwl in 1961

16.0 9.? 12.8

9.3 3.7
22.7 r5.7
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WOBURN, STACKYARD FIELD
CONTINUOUS lIHEAT AND BARLEY, I87? ONWARDS

The erp€riments on wheat and barley tested the aaroe aet of
manurial treatmenta under the same plot numbera. Therewerefour
periods (1) f87?-1906 during which the fertitiser dresainga were on
Euch the aatDe acale aa for continuoua cerealE at Rothamsted
(2) f907-1926 when additional treatmenta were teated and Eoai of
the nitrogen dresalnga were reduced by hau (3) 1927-1959 rhen the
Eanurial treatEenta were diacontinued and only nitrogen was applied
while the reaiduala oI the lorEer treatDents were being measured
(4 ) f960 onwards a Eore detailed etudy of reeidual effects involving
direct additiona ol P and K on Eicro-plota.

CoEmencing in 1898 certain of the plots were subdivided to
test liEe epplications. The6e lime dreaaings are tabulated
aeparately irl Table 19.

PIot 6ize: The raain plote of the original erperiment were I acre.

EI-19!i9Ei Many changes were Eade, ll varietie8 of wheat and 8 of
barley were grown during the course of the experirDent. Since 192?
the varietiea have uaually been Squareheada Master wheat and
Plumage Archer barley. The table gives the treatments applied
from 18??- 1926.

Table 18

Manures, lb. per acre. 187? - f926 unleas otherwiae stated.

Treatmenta

PKN
Plot (1) P2o5 lb, K2o lb. N lb.

(2t Qt

PK and 41 lb. N a8 sulphate of
ammonia alternately

PK and 41 Ib. N a6 nitrate of
soda alternately

RD
N lb. N lb. Notes

(?)

(?)
(7)

(3)

(3)
(4)
(5)
(6 )

(?)

N
N lb.

1

2

3a

3b

4

6

7

8a,8b

9a,9b

10a

10b

1la
11b

20.5

20.5

20.5

20.5

41

56

56

56

56

a2

(?)

27

27

27

20.5
- 20.5

55 - 20.5
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WOBT'RN CI,ASSICALS

T.eatment8: P. Buperpho3phate. K: sulphate olpotash. N: sulphate
of ammonia (until 1906 equal parts ol ammoniuE eulphate and
ammonium .chloride ) N : nitrate of aoda. R: rape cake. D:
farmyard manure.

Note a
(l) Subdivisions ot the plots for ltring are ignored in thie table.

See below,
(2) Until 1906 the "minerals'r provided 65 Ib. P205, 98 Ib. K20,

100 lb. sulphate of soda and 100 lb. sulphate oI iagnesia.
(3)

(4)
(5)

(6)

5

r05, r09, r 10, r11

Until l88l the plots were undivided and the mfulerals and
nitrogen were applied in the aame year.
Dung 53 lb, N until 1881; rmraanured 1882-1906.
Dung 53 lb. N until 1887; rmmanured 1888; rape cake 82 lb. N
1889- r 906.
Dung 105 lb. N until 1881; unmanured 1882-1906.

(?) 105 lb. N until 1906.

Liming: After 16 yeara of ammoniuE salts providilg 41 lb. N per
acre the barl.ey y'elds on plot 2 began to decline, ThiB plot va8
first limed for the crop ol 1898 a8 was alao ita counterpart in wheat
which waa bJ then also showing deterioration but to a leaaer degree.
Thereafter lime has been applied to several of the plots In dilferent
aEounts and yeara, The material ueed was high grade burnt
lime, 61aked before application. The details are:

Table 19

Lime (CaO) cwt. per acre and year8 of application

l0
*"1

20

2aa
2b

2bb

5b

8aa,8bb

2aa
2b,5b,8aa,8bb

2bb

4b

5aa

r05, r09, r 10, r11

- r05, 116

3aa, 3bb Zl
!'rom 1927-1940 the plots were cropped with Red Standard

wheat (Mi[ion in 1929 and 1930) and Plumage Archer barley usually
without manure. The plot8 were bare lallowed in L927, 1928,
1934, 1935, In 1931 and 1932 the varietiee Plumage and Archer
were grown side by side in alternate strips on all the barley plot8.
Most of the plots weie unmanured but plots 8, 9, 10a, 1la received
fertilisers as detailed below.

33

r05, r18

Barley
t23

40

,s8

r98, r05

'sa,,rz
r98, r05

r05
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WORI]RN (] I,ASSICAI,S

Manures applied to certain plot8 1931, 1932

.Ib. lrr acre
Super- Sulphate Sulphate Nitrate
phosphate ol potash of aDu[onia of soda

Plot P20s lb. KZo lb. N lb. N lb.

4I
82

82

8

I
56

56

4t

loa 56 42

lla-82-42
From 1941 to 1957 cropping ri.as continued as before but

nitrogenous fertiliserE were given to all plots. In 1941 and 1942
aulphate of ammonia at 47 lb. N per acre waa given as a baaal
dressing for both crops. In 1943 the plots, excluding 2, 5, and 8
$,hich had received sulphate of amEonia, were divided into set6 of
three and dressings ol 35 lb.,70 lb., 105 lb. N per acreas "Nitro-
Chalk" were applied to the plots of each 6et in cyclical oider. The
sets were:

No PK Plots 1, 3, 7

PK Plots 4, 6, I
Dung Plot tlb (divided into 3 sectiona)
Various treatments Plots 10a, l0b, lla

The wheat plots were fallowed in 1947, 1948, 1955, 1956, 1957;
the barley plotE in 1947, 1948, 1949, 1956, 1957. No crop weightE
were taken on either experiment in 1950. In 1952 and 1953 the
barley plots were divided to compare $.inter 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.
f958 A11 main plots of both experiments divided into 4 sections

carrying wirtter wheat, winter barley, spring wheat and
spri.ng barley reapectively. The crops were uneven and
were ploughed up ln spring 1958.

1959-61. Al1 main plots divided to test Squareheads Master wheat
and Plumage Archer barley wilh a basal dressing of 102 lb N
per acre.

1960 On the barley strip crossing plots 7, 8, 9, 11a, 1lb on both
experiments two sub-atrips were put down one in Plumage
Archer barley and the oiher in Majestic potatoes, These
were divided into microplotB to measure residuals againat
direct applications ol P and K.

1961 As 1960 but microplots included a16o Klein E Sugar beet.
1962 Spring oats, variety Condor wilh a basal dresaing of 56 lb. N

pe. acre. A further smal1 a.ea was allocated for micro.
plots on Boil structure, occupying pa.ts of plots 4, 5, 6, 1la
and 1l b of the Permanent Barley Site.

Summary of yields 1877-1926. Rep. Rothamst. exp.
28, pp. 104-10?. Early results yearly in the J.R.
since 1921 yearly in the Rep. Rothamst. exp. Sta.

Sta. for 1927-
agric. Soc.,
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WOB URN C I-ASSICALS

Table 2 0

Continuous 'rVheat and Barley
Wheat Crain: cwt. per acre

(1943: fatled. 1946: rejected (hlShest yield 6. ? cwl. ).
1047, 48: lanow. lg50: lailed. 1955: taUorl

Barley Crein: cwt. per acre
Meana over 6 yeara 1943, l{, t5, 16, 52, 53.

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

Plot Numberg
TreatrDenl l8?7-1926

l, 3, ?
NoPorI(

4, 6. S
PK

lor, lob, llr, rllb
NP, R, NK ID Mean

Treataent "Nitro-cha1k" ?
1944-54 cwt. p". ,c.e I

8,3
9.8

t2. I

9.5
13.0
l{. 5

8.6
10.8
13. 3

lt,I
13.2
16,3

s.4
ll.0
14. I

Meen I l0.l I 12,6 10. I 13.5 11. 8

Plot Numbera
TreatEent 1877- 1926

1,3.7
NoPorK

4,6,9
PK

l0r lob lls
NP, R, NK

rtb
D

Trestment "Nitro-Chalk" ?
1943-54 cwt. per acre ;

5.6
1.4
8.8

7.2
I1.2
r0.9

5.8
7.2
6.5

9.0
0.0

ll.5
6,I
8.9
s. {

7.3 9. ? 6.5 10. 1 8.4
Nole: no yield vaa recorded tor plot loa (Ng) ln 1952. A value (10.5 cvt. )

wa3 estitaat€d and uled ln lDaLing ihe table.

(10{?, {8, 49: lanow. 1850r fEiled. l05lt rej€ct€d - 3 plois not
recorded, (hiShest yield 8. 7 cwt. ). 1052, 53: yields o( sprlnS-
Bo*n barley g!!X used. lg5{r rejected - 5 plota not recorded.
1055t not included - ltroc appltedl.
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