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RESIDUAL VALUES EXPERIMENT,
LITTLE HOOS, 1904- 1926

This experiEent teated the direct action and residual ellect
over the three following yeara of five nitrogenous and three
phoaphatic manure6. Swedea, barley, mangolda and wheat were
grown (one crop each year) mainly in the order g-iven. Clover hay
was taken in 1917 and 1923, without direct application8 of the
manurea and in 1925 the exp€riment lay fallow. One serie8 o! five
plota wa8 asEigned to each manure. Each set had a control plot
and the remaining four plot6 showed the four stages of exhaustion
of the manure in queation, The manures and the usual dreasings
per acre were:-

Nitrogenous set:

(i) Farmyard manure made with ordinary feeding 16 tong(ii) Farmyard manure rDade by cattle receiving rich cake feed-
ing 16 tons

(iii) Shoddy, t ton till 191?, then 8| cwt.(iv) Guano 8 cwt
(v) Rape dust 10 cwt.

Pho8phatic set:

(vi) Superphosphate 5.3 cwt.
(vii) Bone meal 3.8 cwt.
(viii) Basic slaE 5.3 cwt.

For details s& rinnef I ).
Baaal dresaings: The nitrogen set (including controls) had basal
dreEdFgs o'l superpho6phate and aulphate of potash as required; the
phosphate set lil<ewise had sulphate of ammonia and sulphate o(
potash,

Plot arrangement: The eight aeriea were applied to eight strips
running side by side acro6s the field. The nitrogen set and the
phoEphate set each being kept together. The contiols ran diagonally
acroas the lield but the order of the manurial treatments within the
series waa systematic. The plots were 0. 125 acres,

When two cycles had been completed, 11a11 (2) 6ade a prelim-
inary assessment of the re8ult8, and after the experimenthad ended
Finn;y(l) examined the whole data in the light of the various
changes that had been made in dressinga and sequence of cropping
drawing up tables that exhibited the more valid compariaons. The
following table is de.ived from Finneyr6 data. Swedes and man-
golds a.e taken together, the cereals are expre8sed in bushels
( I bushel wheat . 60 lb. approximately, 1 bushel barley r 52 lb.
approximately) the number of years for which a complete set of
balanced data is averaged is given alter each crop.(l) Finney, D.J. (1940), The Little Hoos field experiment on the

residual values of certain manures. Emp. J. erp. Agric. 8,
lll-125.

(2) Hall, A,D. (1913). The duratio! ofthe action of manures J.R.
agric. Soc. Eng. 17, ll9-126.
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RESIDUAL VALI'ES

Table 2l
RESIDUAL VALIJES EXPERIMENT LMTLE HOOS T904.1926

Nitrogenou6 manurea
Ordin- Cake-

Phosphatic manureS,
Super

ary fed Rape- pho6- Bone Ba8lc
Dung Dung Shoddy Cuano du6t phate Meal Slag

Roots, Swedes and mangolde: tons per acre

Control
Yeaaa alnce

Manured
0
I
2

I r.,

t2. | 13. I
10.3 11. 5
10.3 10.3

Meana over 4 aeasona

8.7 8.7 8. ? 8. ? 6.5 6,5 6.5

10. 3
10. 8
9.3

11. 6
9.0
9. I

10.3
9. 1

8.9

8.4
9.2

8.7
9.3
8,4

9.9
9,3
8, I

10.3 10.8 9.

wheat, Grain buahels per acre
Meana over 4 geaaona.

IControl 119.2 r9.2 19.2 19.2 lS.2 24.2
Yeara aince

Manured

Mean

24.2 24.2

0
I

27.4 31.4 22.7
24. O 27.2 23.6
23.6 23.2 22.0

.3

25.4 24.2 24.2 2s.3 27.6
18. 9 19. 6 25.1 26. 6 26, I
18.5 19.8 25.O 25.6 26.2

4,4 2

control lze,, s

Yeara aince
Manured

Mean8 over 3 aeaaona

24,5 24.s 24.5 24.5 27.9 27.9 27.5

4r.4 45.4 36. 6
38.6 40.9 23.1
35.9 33.5 25,0

las. z

42.2 37. I 38.5 34.7 37.4
24.1 28. r 30.7 29. I 33, 1

21,5 24.6 30.3 29. I 30.5

3?. I 38.8 28.7 27.7 28. 3 32. 3 31. 0 33.2
* Containa one 7 year re6idual

Clover, Hay: cwt per acre
Meana over 2 seaaona

49.2 49.2 49.2 49.2 43.9 43, I 43.9Control
Yeara aince

Manured
I
2

69.8
65, ?
64.4

71.2
69.2
68.4

68.4 47.2 48.9 48.3 44.2 4s-4 51. ?

5r.5 49.7 46.4 48,3 46.9 55,3
45.0 46.6 50.4 49,8 46,0 48.4
48- 6 51.3 48.3 46.7 42.5 5r.2

* Contains one I year residual

Barley, Grain; bushela per acie

Mean 65.3
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TITO-COURSE ROTATION EXPERIMENT,
EFFECT OF AGRICULTURAL SALT,

LONG HOOS VII, 1942- 1950

The crop rotation waa augar b€et, barley. There were 96
plota arranged in randomised blocks of 12. The blocks were
grouped in teo 6e.ies one in each crop each year. Treatments
were lirat applied to Eugar beet, in 1942 (S€rie8 I) and 1943
(Series Il).

The treattnents were all combinationa of the following factors:-
Salt to sugar beet: o, 2i, 5, ?; cwt. agricultural aalt per

acre
Muriate of potaah to sugar beet: none, the equivalent ol
@lt, the equivalent of the

single dressing of sal.t (i.e. 0, 1,2cwt. KZo [,er acre
approrimately)

EgSg-9!_eppl&4&I_9!__e& itr aeedbed at sowing time,
before ploughing in winter (1942 and 1943; after plough -
ing, one month before sowing)

Salt to barley: none, at hau ratea applied to sugar beet.
Baaal dreasings, applied at sowing

Barley: 0,3 cvt. N per acre aE EUlphate of aI.tlmonia
Sugar beet: 0.8 cwt. N per acre aB sulphate of ammonia

0.6 cvrt. P20S per acre as superphosphate,

For a Eummary of the resulta to 1949 see Rep. RothaEst. exp.
Sta. for 1949, lO l - 104.

Table 22

Two-Courge Rotation-
Sugar beet, Total SWar: cvt.per acre. Meana over 8 years 194249.

SaIt to
sugar beet

c\t,.t per acre
None

2i
5

Salt to
barley:

cwt per acre

Muriate of potash:
cwt per acre

None 2 4 Mean

43.5
48.9
49.9
49. I

47.4 48.6
Table 23

Two{ourse Rotation Experiment,
Barley, grain: cwt per.acre. Means over 8 years 1943-1950._

Mean 4',1.2 41 .9

Mean

27.A
28.4
27.5
27.9

Muriate of potashl
cwt pe r acre

De2
None

r.25
2.50
3. ?5

27 .6 28.4 27.8

40.9 43. ? 45.9
50, 0 47 .8 49. 0

50.0 50.2 49.5
48.0 49.4 50,0

27.7 28.4 27.4
28.3 28.7 28.3
27.5 27.A 27 .3
27. O 28.7 28.2

3B

27 .9
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THREE.COURSE ROTATION EXPERIMENT
EFFECTS OF STRAW AND STRAW COMPOST

I-ONG HOOS VI. 1933 - 1958

This experiEent fa118 into two periods (i) the original experi-
ment 1933-1951 (ii) modilied treatmslts to test particular pointa
arising froD the result8 ol the original experimenta 1952-1958.
The object of the erperiment was to atudy the long-period etlect ol
ran atraw ploughed in and of atrav made into compo8t.

First Period

The rotation waa potatoea (AUy tUl 1941, thett Majestic),
barley (Pluroage Archer), Eugar beet (Kuhn tiU lg4l, then Kleir-
Yarzleben E ).

There vere three aeriea,oae tor each crop ol the rotetion. The
treatEenta were:-

(I) No organic manure, fertilisers applied in spring (F)
(tr) Straw compost applied in autumn (C)
(III) Raw atraw in autumn, fertilisers in spring (Ss)
(IV) Raw atraw ir autumn, I fertiliaers in autumn, I in spring (Sd)

These treatmenta were repeated on their reapective plota in alter-
nate yeara to ahow direct eflecta plus the cumulative effect ol
previoua dresainga and first year reaiduals. Hall the plots
received the manurea in even J.ears, hall in odd year8.

Notea 1. F.o!D 1933-1937 there waa a test ol autumn- Eoyn green
Eanuring crops, 0 v. Rye v. Vetchea taken lactorially
with the above, making 24 treatEent8 per aeries (random-
iEed aE one block).

2. From 1943 till 1951 Bulphate of magneaia wa8 applied
J.early to two of the six plots assigned to each main treat-
ment, the dressinga being cumulative,

The .atea of dreaaing per acre were:-

F Fertilisers only 0.4 cwt. N, 0.4 cwt. P20S, 0.5 cwt. K20
C Straw compost derived from the rotting of 53t cwt. straw, the

chemical added in the heap provtding 0. 4 cyt. N and 0.4 cwt.
P205. In addition 0.5 cwt. K20 waa applied with the coEpost.

Ss 53| cwt. straw; 0.4 cwt. N, 0.4 cwt, ProU, 0.5 cwt. Kr0.
Sd 53| cwt. straw; 0.2 cwt. N,. o.-z-c!f,t:. P2Os, 0.25 cwt. K2O in

autumn and the aame amount of fertili8e-r Sgair in Bpring:

Baaal dreaainga: Sugar beet; 0. 2 cwt. N, 0.2 cwt.
K2 o'

Potatoea; 0.4 cwt. N, 0.4 crt.
r90.

Barley; None

Fertilisers uaed: N: Barley and potatoe6 and auturan j dreasing to
sugar beet as sulphate of ammonia, 6ugar beet
spring dresaing nitrate o, aoda.

Pr0r, 0.25cwt.

P20S, 0,5 cwt.
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THREE COURSE

PaoU: All cropa aa 8uperpho8phate

Ko0: Barley, augar beet and autu.mn I areesing to potatoea aa- rauriate of potash (until 1946 the spring dreaaing to potabs
yas applied a8 aulphate of potaah, atterwarda ae muriate).

Sulphate of Eagneaia: All crops 2.5 cwt. per acre.

Application of manurea-:- Straw and compoat with theiraccompany-
ing lertilisers ploughed in in autumn, Fertilisers for sugar beet
and barley harrowed into the aeedbed in 8pring betore Eowing seed.
Fertiliaer8 for potatoea broadcast dolrn the ridges before planting
(ercept in 1951 when they were broadcaEt before ridging).

Plot area: 0.02 acrea.

Second Period: 1952-1958 when the experiment ended-.

The experiment wa8 redeaigned to aacertain whether the effect
of straw could be explained mainly in term6 of its power to im-
mobiliae nitrogen and to supply potash. The rotation waa un-
changed arrd continued on the three blocks, the compo8t and
magnesium sulphate treatments being stopped. The plots formerly
receiving only inorganic fertilisers now teated ammonium sulphate
(NZ) applied in alternate years. One third of the plots originally
receiving atraw or compost continued to receive straw (S) in
alternate yeara. The remainder teated irr preEence and abaence of
sulphate of amroonia the effect of Euriate of pota6h (K.) equivalent
to the potaah contained in the straw appucation.

In the original erpe.iment the straw received nitrogen in the
lorm of aulphate of aEmonia at the conventional rate (N . O.7% ol
the drjr straw) but in the new experiEent nitrogen waa teated at 0.2
and 0.6 cwt. per acre, roughly 0.4% of the dry straw (N,) and1.2%
of the dry 6traw (Ni). The straw plota having the low6r rate of
nitrogen received G4 cwt. N (Nr) in the following year. No further
nitrogen was given in the secondyear to the 6traw plota receiving
high level ol nitrogen, except the appropriate basal dresEing.

All plots were split to test additional muriate of potaeh (K)
supplying 0.5 cwt. Kro p€r acre. Theae pDtaah &eeeings were not
cumulative but alterneted on the hau plots. The half plota were
weighed in the potato crop only.

For each of the three crops there were available
(a) 6 main plots of the fo!:mer F treatments, 3 in each pha6e, i,e,

3 where the fertiliaer6 had been applied in even years and the
remaining 3 where the fertilisers had been given in odd yeara.

(b) 12 main plots of the former Ss andSal treatments, 6 in each
phaEe.

(c) 6 main plots of the former C treatment, 3 in each phaee.

Using the symbols given above the treatments were a6 followa:-
Old lraieE Is33-5r

s3.ndsd

sN3 N2 O I(sN2 X6

00N20NZ

c

sN! N3 K. 
'000

N2 0N2
oN2 o

40
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THREE COURSE

For plots which received treatEent manurea in odd yeara of the ol.d
ayateE the two rowa of slrmbols are interchanged, odd for even and
vlce veraa-

The basal dreaafuiga vere:
cwt per acre
N P205 K20

- 0,2
o.2 0.4 0.25
0.4 0.6 0.5

Barley
Sugar Beet
Potatoe s

The lertiliaerE used \rere sulphate of ammonia, superphoaphate
and muriate of potash. Straw waa applied in the winter and
ploughed ir. All fertilisers were applied in Epring including the
potash equivalent of the 6traw. Potato fertiliaers were broadcaet
on the flat and the potatoes planted by machine. Ground chalk
providing approxiEately 10 cvt. CaO [Er acre waa applied for the
barley in 1952 and f955-57.

For further information see 3-

Rep. Rothamst, erp. Sta. for 1933, 118-1f9, Original design,
procedure and treatmenta.
Rep. Rothamst. exp. Sta. for 1951, 135-140, Summary of t8 yearE
reaults.
Results of Field Experiments, 1952, p. Ba/l. l, Details of thr
reviaed scheme.
Rep, Rothamat. exp. Sta. for 1958, 16?-1?1, Surllnary of 6 yeara
results under the revised scheme.
Patte.son, H. D, An experiment on the effects of straw ploughed in
or composted on a three-course rotation of crops. J. agric, Sei.(f960) !3, 222-230, Summary of the whole erperiment. -

Table 24
Three-Cours€ Rotatlon Erpertment LonS Hoos VI

r8 year. l93a-31.

Treatment

Applled to test crop

SBSdC
Applled to pr€vlous crop

FSSSdC s.E.

g. r2 0,6{

32.3 30.8

9.25 ?.58 rO. l3?

+0.5s

+0.68

Barley, grain: cwt per acre
30.8 27.5 | 27.4 27.3 2a.O 25.3

I

- 
Sugar b€el, rotal sugar: cwl per acre

{3.3 {1.0 40.9 36.9 | 3?.3 3?.a 38.6 36,1

Potatoes, totat tub€r!: tons p€r acre
8. o0 

| 
8.0e a.u2 8. rr

41.

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 8

TIIREE COT'RSE

THREE-COUnSE ROTATTON EXPERDENT, I-ONC HOOS VI
Deen. ov€r 5 )Ear. 1053-58

Table 25

Potetoca, totsl tub€rs: tons D€r acre----6ii!Gif 
iJrrlreatlreatm-€n-if le3'3:EiT-

T.eatment8 to

Prec€ding
Potato€B sugar b€et

S+0.2 cwt. N/ecre
- S+0.2 cwt. N/ac.e

K.

t.""

0.4 0- 8

8.20 0.68
8. 3? 0.53
8- 01 9- 66
8,28 0.43
7. 6? 8.8?
8.03 9. 3{

Compost

N to potatoes:

Fertrlizers
only

0.8

8.50
8.50

('lrr5:m

lre"tli,erg
I o,,

0.2 0,6

0.{

8. l5

e.ls
7. 54

?. 06

o., | 0..
..ru I -

,.in I --t_
a.zs lz-z+
,.o, l r.rn

Table 26

Barley
S+0.2 cwa. N, acre

Kg

Precedlng
poiato€a

S+0.2 cut. N/rcre

K8

N to barleyi cYt p€r acre

o.o o.n lr.o o.{- ,r-, I - -zs.o I. 30-6 I - -
2?.4 I

29.4 3r- ? I zz- a rr. r

28- 6 3r.2 L,-, ,r. ,

lsqlgy,- Srain: cyt
Origtnal treatment

Compost

0. 0 0.4
26.3 31.2
28.2 3r. 0
27.7 31.9
21-4 32. O

27.2 30. A

2?.3 31.3

Table 27

Surar beet. total sular: cwt oer ecre
- a;r8-ln;i'G6i;;nTTir --3Tr-

FertiltzerB
onlyCompost

o.2 o.u I o-, 0-6

"r., or-"1 - 4t.2
3?.0 44.0 1 34.6
3?-6 43-rl - 4l.o
so. e rr.o I rt.a
3s. I {r. s I u.l .rr. o

36.5 42.?lra.u n,.,

N to augar be€t : c*t per acre

Sugar b€et

S+0.2 cwt. N/acre

.

Preceding
barley

S+0.2 cwt. N/ac.e

K8
34. ,l 4 t.7
34.4 41.7

42
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FOUR-COURSE ROTATION EXPERIMENI
RESIDUAL VA LT'ES OF ORGANIC MANURES AND PHOSPIIATIC

FE RTILIIiERS, HOOSFIELD, T93O- 1956.

Thi6 experiment fall6 into two p€riods: 1930-1954 the original
scheme which attained full cycle in the cropa of 1934; and 1955-
1956 when a modi.fied acheme wa8 in operatlon.

1.@
The five treatments were farmyard manure, atrarr coDpoat,

straw, auperpho8phate and rock phosphate (Gafsa); the cropping
followed a 4-cour6e rotation (potatoes, barley, ryegrass, whest).
The.e were four series, one for each crop of the rotation. Each
serieE had twenty-five plota.

Farmyard manure and straw corapost were each applied at a
rate to aupply 50 cvt. of organic Datter per acre. The quantity of
raw atraw per acre for ploughing in waa auch that if rotted in the
heap it would produce compoat containing 50 cvt. of organic
raatter. The nutrient content of the three organic t.eattaents wa8
equaliaed by adding sulphate of atDmonia, muriate of potaah and
superphosphate, to raise the totals to 1.8 cwt. N, 1.2 cwt. P205
and 3,0 cwts. K20 per acre. The phosphatic fertilisers were
applied at the rate of 1.2 clvt. P20S per acre, together wlth
sulphate of ammonia and muriate of potash at the above rates.

Any given plot al{ray6 received the same treatment, but the
treatment was applied to the plot only once in five years, except
that the Eulphate of ammonia and muriate of pota6h on the phoephatic
plots were applied annually at one fitth ol the full ratea. Thus in
each of the 4 crops every manurial t.eatment had a set of 5 plot8
showing respectively its 5 stagea of exhauation. The full cyele wae
therefore 20 years.

Plot area: 0.0244 acre (Seriee IV 0,0233).

The fertiliaers were applied aa followa:-

Bulky organic manures ploughed in before sowing wheat and
autumn-aown ryegrass, and later in the winter for the barley and
potatoe8. Supplementary fertilisers for farmya.d ulanure and
compost applied and ploughed down \rith these organics, the
supplementary nitrogen for the straw was applied in three succe8-
sive dresainga. The straw was chaffed to enable it to be ploughed in
propeily. Superphosphate and rock phoaphate with their accom-
panying potash and half their nitrogen were applied in the seedbedfor
autumn-sown crope leaving the remaining hau of their nitrogen for
a apring top dreEsing. For barley and potatoes the auperphosphate
and rock phosphate with their. supplementary potash and nitrogen
were given in the seedbed and ridges respectively.

The following changes have been made:-

1930-31 Turnips were grown but these gave place to potatoes tr
1932 and subsequently.

1935 Undersown clover-ryegraas ley replaced by Western
Wolths ryegrass sown in auturnn.

43
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FOUR COURSE

1942

1946

Variety of potatoea changed from Ally to Majestic and
potato plots split to teat an extra 0.4 cwt. N as amBonium
sulphate.
Variety of wheat changed from Yeoman to Squareheada
Masier-

2. The Revised ExDeriment. 1955-1956.

The rotation wa6 modified by introducilg beans (autumn sown
when pos6ible) instead of ryegra6s ley, the present rotation being:
potatoes, barley, beanq wheat.

The application of farmJrard tnanure, 6traw, Etraw-compoat and
rock phoaphate were diacontinued. The plots originaUy testing dung,
straw and auperphoaphate reEpectively received an annual dresafurg
of 0.24 cwt. PqO" per acre applied as superphosphate, while
the old compo;t " plots received 0. 12 cwt. P2O5 annually ag
superphosphate. The rock phosphate plots received no phosphate.
AU plots had a basal dresaing of 0.6 cwt. K20 annually a6 muriate
of potash (but see below for the bean6 of 1955 and the wheat of 1956)

Each plot of wheat, barley and potatoes was split for nitrogen:-
eheat and barley: none; 0.4 crt, N per acre

potatoes:
applied as eulphate of ammonia.
0.2; 0. 6 crx"t. N per acre
applied a6 sulphate of ammonia.

The arrangement of the levels of nitrogen was randomised afresh
each aeaaon. The beans did not receive nitrogen.

The phosphate and potagh fertiliaers were applied in autumn for
beana and wheat, half-plota ol wheat receiving a single top dressing
of nitrogen in spring. AII fertiliaers for barley were applied to tbe
seedbd. All fertilisers for potatoes were broadcast on the flat
before plariing by machine.

In 1955 the plots of beana we.e 6plit into 3 for a te6t ol potaah:-
none; 0.8; 1.6 cwt, K20 per acre applied as muriate of potaah.

The wheat following theae -b€ans received equalising amounts of
potash:-

1,6 cwt. K20 following none; 0.8 foll.owirg 0.8 and none
following 1. 6.

Sub6equent cropping.

195? After the harvest of 1956 the aecond scheme was terminated
and the four series were each aown with 5 strips of cereala..

ihe cereal plots coincided with the blocks of the old rotation.
The crops weie:-
Wheats: YeoEan, Squareheads Master, Cappelle; Barley:
Proctor; OatE: Sun II.
Studiea {ere made of the incidence of take-all (Ophiobolus
gramiais) and eyeapot (Cercoqporella be.I9!f.&heidgs) in
relation to the previoua cropping.

1958 In autumn 1957 the whole area waa sown with winter beana.
1959 Yeoman wheat, 0. 6 cwt. N aa "Nitra-She[" 20. 5% N per acre.

For the desigr of the original experiment aee Rep. Rothamst.
exp. Sta. for 1930, 125-126.
For summaries of the original experiment see Rep. Rothamst.
exp. Sta. for 1946, 82-84, and for 1954, 153-156.

44
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FOIJR COI'RSE

Table 2 8

IOI'R.COURSE ROTATION, HOOSI.IELD
means over 21 ]rears 1034_54.

Years after I Farmyard Straw Super- Rock
appllcation I manure compost Straw phosphate phoephate S.E.

BARLEY, grain: cwt per acre
28.0
22. A
20.1
19.0
18.9

12.5
ll.2
9.6
9.6

12,4

20. I
t?.0
r5.3
15. t
15.2

16. 8 18. 3 r8,3

t S.E8. tor horizontal comparisons,
* S.Ea. lor vertical cornparisons and interaclions.

Note: A1l yields except those of ryegra6s have been adjusted lor
block dirferencea. The adjustment of the ryegras6 yields i6
compllcated, and has not been carried out; these adjustments
are, however, almo6t certainly small, as they were in the ca6e of
the other crop6, as each block ha6 in 6ome year carried nearly a1l
ot the treatment-phase combinations.

4. 4S
4.49
4.69
4.54
4.58
4.56 +0. 1t

+o.28

+0.41,i
To. 4Bt

+0.31

POTATOES, tons per acre (no additional N)
0
I

3
4

6. 41
5.35
5. 17
4. ?9
4.58

1.49
l. 82
l. 15
1.64
r.54

6, 18
4.92
4. 47
4,5t
4.33

0.82
1,47
1.46
0.90
0. ?8

l. 19
1.59
r.53
r.08
r.38

6.89
5, 01
s.22
5. l0
4.95

6.90

5. 86
5,74
5.60

0. ?8
l. 00
0.68
0.5?
0.75

r.53 1.09 l, 35 0. ?6

Mean 5.26 4.88 5.43 5.9?

Response to 0.4 cyt. additional N per acre, 1942-54
0
I
2
3
4

0, 12
0.81
o.21
0.41

-0. r8
Mean

27 ,5
22. O

r9.9
19.6
18. 6

25. 3
22, 0
21.2
20.9
20.6

21 .6
25.8
26. 4
26, 4
25.8

19.5
19.3
18.8
r8.0
18.0

0.27

23.4
24. O

2s.0
24. S

25.6
24,5

0
t
2
3
4

Mean

Mean

12.5

t7.6
16. ?
1?. 0
16. 8
16. 6

16. s

18. ?
r8.3
14.2
r8.3
18. 0

21.9 21. 5 22. 8 26. 4

0
I
2
3
4

0
I

3
4

19.5 30.9
13. I 1r. 6
10.3 12.6
9.7 10.?
9.8 9.6

Mean

WllEAT, grain: cwt per acre
22.2 2 3. 6

15, I 18. ?

ac re
ta.1

1?. 0 15.9 t?.8
r5.0 16.8 18.4
15.2 ls. ? t8_ I
14- 8 14.9 18.6

+0. 3tt
To,32t

16. ? 17,4 +0. l?

45
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SIX.COURSE ROTATION EXPERIMENTS

ROTHAI\ISTED, I.ONG HOOS IV AND WOBURN, STACKYARD,

SERIES B, 193 0- 196 0

These exprimenta were b€gun in 1930 on both farms but were
not fulty establi6hed on their preaent sites tiU 1931.

The purpose waa to measure the re6ponseB of six crops to
Eeveral levels of each of the main nutrienta N, P, K over a period
of years, and to obtain intormation on the reaponae to fertilisers
in dilferent seasons.

The cropa of the rotation and the varietieE are aa follows:-

Clover

Wheat

R otbaEsted

Sugar B€et Kuhlt P tiU 1941,
then Klein E

Barley Plumage Archer

Woburn

Kuhn P ttu 19,12, theD Klein E

Plumage Archer till 1955,
then llerta

Red tiU 1945, Motltgomery
Bed tiU 1955, then Crimaon
Clover

Yeoman tiu 1945, Squareheads
Master till 1955, then Yeoman

AUy tiu 1941, then Majeatic

Not specilied till 1948, then
King lI

Potatoes AUy tiU 1941,
then MajeEtic

Red tiU 1936, then
Montgome ry Red

Yeoman

Not specified till
1948, then King U

Rye*

tTill 1933 an autumn aown forage mixture of rye, vetches, and
beans was grown and cut green, but rlre for grain was substituted in
1934.

In the early years of the experiDents catch crop green rnanures
were grown as follows (dates are those of the aucceeding root
crops ):-

Rothamsted 1932-1940, Woburn 1932-1942, muetard for sugar
beet

Rotlamsted 1932, 1934-1937, rffoburn lS32-1942, 1944 and
1945, rye for potatoeE.

There are 15 plots in each block divided into three sets of five
aa folloYrs:-
Level 01234
Nitrogen series 0.0 0.15 0.3 0.45 0.6 c$rt, N per acre as sul-

phate of ammonia
Phosphate series 0.0 0.15 0.3 0.45 0.6 cwt, P2O5 per acre aE

superph06phate
Potash series 0.0 0.25 0.5 0.?5 1.0 cwt. K20 per acre aa

muriate of potash
The N 6eries has a basal dt'esEing of P and K at their middle levelq,
and similarly for the other nutrients. All crops receive the aame
scale of fertiliser dreeaing. For spring-sown crops allfertilisers
are applied in the seedbed. For autumn-sown crops, P arld K are
glven in the aeedbed, N as a sprfurg top dre88ing. Clover has it6 P
ard K in the Eeedbed or aa autuEn top dresairg and the N in spritrg.

46
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SIX COURSE

The manurial treatments rotate on the plots in Euch a way that
in the courae of 15 years every plot has received each of the 15
treatments. Since 1935 ground chalk p.oviding 10 clrt. CaO per
acre (23 cwt. ground chalk from 1958 onwarda) has been applied
before barley and rye. At Woburn no chalk dressing was applied
before the barley crops of 1956-1958. In 1956 the ratea of
nitrogen dressings at Woburn were doubled, except for Crimson
clover rrhich reEained unchanged at the rate previously used for
Late Flowering Red Clover.

In 1959 and 1960 the potato plots at Woburn we.e split to test
2.6 cwt. magnesium sulphate per acre.

In 1959 the yields of the cereal.s'were measured byone combine
cut per plot.

P_!9!_9i29 (acrea): Rothamsted, 0.0250; Woburn, 0.0266,

For a description of the deaign of the experiment see Rep.
Rothamst. exp. Sta. for 1932, p. 131.
For a summary of results to 1948, aee Rep. Rotlamst. exp. Sta.
for 1948, p.90.
For a summary of results 1931-1955, see Yates, F. and Patterson,
H. D. A note on the Six-Course Rotation exp€riments at Rotlamated
and Wobuln. J. agric. Sci. (1958) 5!, 102-f09.
See also:

GlJmne, M.D, Eyespot (Cercosporella herpotrichoides ) and
other factors influencing yield of wheat in the sic-course rotation
experiment at Rothamsted (1930-60). Ann. appl. Biol. (1963), 51,
tag-214.
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SlX COIIRSE

Table 29

SD(-COURSE ROTATION EXPERIMENT
ROTHAMSTED LONG HOOS IV

Means over 30 years 1931-196_0

Level x

N
P
K

N
P
K

N
P
K

N
P
K

N
P
K

N
P
K

Barley, grain: cwt per acre
24.5 27.8 30. 1 31.5 31.8
29. 3 29.2 29.6 30. 0 29.2
29.4 29.9 29.8 29.0 29.6

27 .5 28, 9 29.2
28.5 30. 1 31. I
29.9 29.8 29.9
qheat, grain: cwt per acre
25.5 28. 0 27.9
29.1 29. 3 28.4
28.4 2A.7 28.3

Pot.to.", totul " ."""

29.9 30. 3
28. 9 25. I
29.5 30.8

29.2 29.1
28. 8 28.',t
28.5 29. O

6. 73
7.64
6. 79

31. I
34.8
34.2

7.87
7.95

8. 10 8,2S 8.69
8. 09 8.25 8.27
8. 19 8.56 8.68

,*{'RYe, grain: cwt Per acre
20.8 24.6 28.0 29.9 29.8
26.8 26.6 2',1.2 26,4 26.5
27.3 25.9 25.9 26.5 26,0

Sugar beet, total !gCqfi Jv.! pgl gll
33. 3 34.6 35. 5 36.5
34.6 34.6 34. 8 33.6
34.8 34.6 35,2 35. 1

*Clover cr.op failed in 1933,
**Rye no yields for 1931,
x See tert for detai.la

1954.Means over 27 years only
1933-Means over 2? years only

193 5,
l9 32,

4B
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SIX COI,IRSE

Table 30

SIX.COURSE ROTATION EXPERIMENT
WOBI]RN STACKYARD FIELD

Means over 25 yeare 1931-1955

- -xLEI/EI

2

N
P

N
P
K

N
P
K

N
P
K

13. 8
14. 1

Potatoes, total tubers: tons per acre

Wheat, grain: cwt per acre

Barley, grain: cwt per acre

Clover. hay. dry matter: cwt per acre
31. 7
30.2
32. 0

to.2

15. 0
22.4
22.6

32. A

31. 2
29. 1

6.24 6.94
7 .27 7 .46
7 .79 7.57

20,3 23.5
24.1 24. O

22.6 23.8

30.3
30,6
33.3

11. 3
14.4
13. 8

14.4
13. 5
11. I

25.L 26.4
24,! 23.0
23,5 23. O

Rye, grain: cwt per acre

28.O 30.8
30.2 32.4
31. 7 32. 4

16. 7 L7 .7
13, 3 13. 8
13. I 13. I

8.45 9. 02
'1,74 7.69
?.9r. 7.78

22.6 24.5
19.6 19.6
19.8 19.7

7.78
?, 88
8.07

N
P
K

N
P
K

14. 3
20.5
19. 7

17. 1
19. 5
19.5

2',1.3
29.8
29. 5

19. 6
19. 7
19. 4

29.3
30. I
30.4

31. 0 32.3
30.5 29. 3
3t.2 30. 1

x 
See text for details

49
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SIX COURSE

Table 3l
SD(.COURSE ROTATION EXPERIMENT

WOBURN STACKYARD FIELD
Meen6 over 5 yeara 1956-60

lo
LeveIx

2

9arley, Sralnt cwt per ac.e

30.6 3{. 5
3r,3 32.0
30. 3 27, I

N
P
K

N
P
K

N
P
K

N
P
K

N
P
K

r?.8 18.6
Potatoea, total tuberai tona per acre

lr?,3
I 30.7
lso.s

g. ?5
8.96

2?.6
32. 3
21 ,6

28.6
30.8
31, 4

tr.o 1,1.5 t2. g
14.2 t1.1 r1,4
9.7 l{. I 12. r

Wheet, grein : cwt per ecre
6. ?

20.3
18.8

21.2 20.4

5. ?3 8. 33

12.8 tI .7

8. 82
0. 58 S. 30
0.3? ll. l3

Rye. graini cwl per acre

13. 5 16. 5
18.0 r8,8
12.2 r2.6

2X,2 24, g

10. { 18. ?
20.6 20. t

10. 49 I l. l?
0.81 8.80

10. {0 0. 34

33. 0 93. 0
28.2 28.4
2A.S 27. I

14. 6
21, g 21,0 27,O
2S.0 38. ? 28.2

SuSar beet, total augart cwt per acre

r0.8 29.1

N r 27.6 36.6
P I 38.6 x7.7K lrz.o s?.0

30.5 {1.2 { 1.4
38. l 40. I 42.5
36.2 44. 3 {{. 5

I 8.. ta:t lor d.tellr
+Clov6r, Me6n over 3 years only. Crop discarded ln l059lend

Table 32

SIx.COURSE ROTATION EXPERIMENT
WOBURN STACKYARD FIELD

Potatoea, total tubers: tons per acre
Meetr over 2 year8 1950-1860

Plota not recelvlng Mg- Level
2

I\
I'
x.

4.71
0,65
?. 06

{.36
8.58
0.38

?.81
0.06
s,2t

8.40
0,44
0.60

50

8.68
?.98

r0.03

10.39
8. l4
0.31

11. 06
0.62
9.20

10. {6
1 ,10
8. l3

Plot. rec€!Jlng-Mg
TIPl
KI

r 8e. tcrt lor datella

10.74 t0.93
8. 06 8, 54

t0.00 10.56

rclover, hay, dry matterl cwt per acre
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DEEPCULTIVATION ROTATION EXPERIMENT, I.ONG HOOS I
AND II, 1944- 195 7

- The objects of the experiEent were: (1) to compare deep
ploughing with shallow ploughing (2) to test dung ploughed in at the
tvo depths (3) to test auperphoaphate and muriate of potagh broad-
cast on the seedbed or ploughed in before preparing the seedbed.
These treatmenta were tested factorially on a rotation of crops
sugar beet, barley, one year seeds Eixture, wheat, potatoei,
spring oats. There were siL series, one for each crop of therotation. Each seriea had 16 main plote for the corabinations ofthe
ploughing, farmyard manure, phosphate and pota8h treatments.
The main plots were split to test the method of application of the
pho€phate and potash fertiliserE. The treatmenta ;ere .epeated on
their plota.

stem of replication: 2
6ur:laci6Fffi terac-tiZinof

with block differences.

Sugar Beet Potatoeg
No FYM v. FYM ploughed in 10 tona 20 ton8
No phoaphate v. sup€rphoaphate 0.6 cwt. p.0. 0.8 cwt. p-0.
No potaEh v. muriate of potash 0,6 cwt, p;0; 1.0 cwt. K;oo

all amou.nta per acl.e

blocks of 8 plots each in each aeriea, the
main plot treatments being conJourded

Area of each whole plot: 0.0132 acre.

Urhg&j198 All coEbinationa of :-
(l) Shallow (6") v. deep (r2rr) ploughing. ploughing done on

stubbleE in autumn lor augar beet and poiatoea, and on the
hay Btubble in aummer for wheat.

(2t
(3)
(4)

Ilalf plots, sugar beet and potatoea only:-

P or K or PK ploughed in v. P or K or pK in eeedbed for sugar
beet and in ridges for potatoea.

Basal manuring: Applied in the ridgea for potatoes, as a topdreaa-
ng-Io wE-eE-ena-in the aeedbed for other crops:-

Sugar Beet
(Kleln Wezleben Barley l]ey+ lvhe.t poaaro€. OaiiE) (Pl'rraage A.cher) (yeoEe) (Msjcsric) 6rar)

i'"*:li S:T#i" 0.8 o. s - o.i 0.6 o.r

tcn. irb-, n". *."t - o' 6

. Seed. aldu.e: varted rrightry but usuauy r8 lb. pereMtsl rreS'ass, 8 lb. L.ro Floreltng
Red clove!, 2lb. Al.iLe clove! Fr ec.e.

Sinc-e 1-952 ground chalk providing 10 cwt. CaO per acre waa applied
for barley.

Non -experimental Cultivations: These sere carried out over the
whole of any seriea, with the p.oviEo
that they muat not be deeper t}lan 6
inches except that deep ploughed
plot6 Eight be worked to a depth of
below 6 inches for the root crops.
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DEEP CUT,TIVATlON

Ploughing: The plough used for deep cultivations was a Ransome
Solotrac giving a depth of 12 inches at least. In 1944 a
Massey Harris Grub Breaker was used which did not
always-reach 12 inches, the actual depth in that year
being 9-12 inches. Until 1947 the whole of the seeds
area was ploughed 6" deep after the hay was carted, the
deep ploughing being carried out subsequently at the
same time as the stubbles were deep ploughed for roots.
In autumn 1946 the second ploughing of the aeeds coutd
not be carried out owing to wet conditions, so there was
no test of deep ploughing on urheat in 1947. In summer
1947 and subsequently the deep and shallow ploughing
tieatments were carried out directly on the hay stubble.

For Bumrnary of the reaultB froB 1944-49 aee Rep. Rothatost. exp.
Sta. for 1949, p. 140.
For summ.{ry of results 1944-56 see Rep. Rothamst. exp. Sta.
195?, p. 19 3.

Tabl.33
DEEP CUL'f IVATION ROTATION EXPERTMENT

Di.ect eilects and ipteractions, means ove! 12 y€ars 1944-55

for

Sugtrr beet, total 6ugar: cst. p€r acre: mean yield 45.2

FYM

FYM

6.8
l. I

0. 00
2.66
0.62
1.53

?J s. o
0. ? t.5
2.6 l.a

3.? 2.t.

0. l4 0. 13
2. 80 2.52
o. a5 0,40 0-52 0-73
l. 4 ! 1.64 2.47 0. 59

2.5 3. 3
1.4 5. 8

o.23 - O.Z2 -0. ll
2.55 Z. ?6 3.60

- 0.46
1.37 1.69

2.-t o.l
3.7 0.7

8. 3 5.3
1.2 t. I

o. 12
r.72
0. ?s

Potate3, *are tuber6: tons D€. acre: aean yield a.88

Table 34

DEEP-CULTryATION ROTATION EXPERIMENT
RESIDUAL EFTECTS

Uean yields, cwl, Fr acre. a.d increases for deep plouihlng,
du8, P and K

Mean8 over 12 year6, Barrey a.d oat6, 1945-56, 1946 5?

33.4

0.5.
+o.2r
+0.5r

*Direct efl€ct ol deep ploughing tgt6 aDd l048-5?
t \941-57

H"v
32. | 32-2 59. I

161 year tat yea. 2nd year
+0.2 -r.2 -o.2+1.8 +1.2 +{.9
+0.6 +o. 9 +o. I
+0.6 +0. I +1. I

52
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LEY-ARABLE ROTATION EXPERiMENT, ROTTIAMSTED

HIGHFIELD AND FOSTERS FIELD, 1949 ONWARDS

The purpoae of the experiment ia to study the effect of various
three-year leys on the fertility of the soil ae measured by a
sequence of three arable test crops. The experiment also ircludee
plots of old permanent grass (Highfield only) and ptots of reaeeded
permanent grass on both fields. It iB part of the experiment to
rueasure the output of herbage cropa of different duration and
management.

The four 6 -course rotations being coqrpared are:-

Lucerne Ley Cut grass wtth hay

Treatment crops lst year Lucerne Grazed ley Cut grass I year hay

2nd " " Sugar beet

Te6t

3rd "
4th "

6th "

Wheat

PotatoeE

Barl€y

Oats

Wheat

Barl€y *Barley Barley
+undersown

The Highfield site had been under o1d permaBent graaa for
many years and has no record of arable cultivation. Fosterg \f,as a
very old arable field wlth no long leys ir recent yeara.

Six blocks, one for each of the aix phases ofthe rotation, were
put down tr duplicate making 12 blocks in each field. On Highfield
in addition to the 1ey arable aequences every block included oneplot
of the old pasture undiaturbed and another plot that had been broken
up and reEown to long-term gras6 in the apring of 1949, 1950 or
1951 by phase6. On Foaterg oniy the reseeded gra6E could be tested,

The above crops rrere grown on main plots of 0.091 acres on
both fields, but theae were harvested ln halves, quarters, and
occaaiona-lly by eighths to test manurial treatmenta.

The seed mixtures, which have been unchanged till 1961 are;-

1 year hay: 18 lb. Perennial. Ryegrass S.24
8lb. Late Flowering Red Clover.
2 lb . A]s ike Clover

28 rb.

Sown at 28 1b. per acre (40 lb. til1 1954)" Undersowr in barley.

Lucerne: Du Puita (Provence in 1949) sorrn at 21 Ib. per acre
(34 lb. until 7952, 2A lb. 1953-1960).
Sown in rows 18 tur. apart (12 in. until 1954)-

i3
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LEY-ARAELE (R)

3 year grazed ley and reseeded graas:
5 Ib. Italian Ryeg?asB
I lb. Perenttial Ryegrass S.23
8Ib. Perennial Ryegraes Kent Indigenous
4 lb. Cocksfoot S. 26
4 lb. Cockgfoot S. 143
2 lb. Timothy S.48
2 lb. Tlmothy S. 50
6 Ib. Late Flowering Red Clover
] tU. ttew Zeatand White Ctover
+ tb. Kent Indigenous White Clover

40 lb.
Sowr al 44 lb. per acre (56 1b. ti[ 1954). Sovn in the open.

Cut gra.a6: 6 Ib. Italian Ryegra8s
16 lb. Cocksfoot S.26
4 1b. White Clover S. 100
2 lb. Alsike Clover

28 tb.
Sown at 33 lb. per acre (40 fb. tiff 1954). Sovn in the open.

The elperiment ha6 been modified from ti]!e to ti-Ere aa
improvements suggested themselvea and it [Iay be regardedas fall.
ing irto three periods.
First Period: 1949-195j. The cropping for thi8 fir8t cycle wae
as previously €tated except that in the purely arable rotation the
second treatment crop wa8 potatoeE (Majestic) and the thlrd treat-
ment crop was barley (Plurnage Alcher till 1953, then proctor).

AII plols had a basal dressing of phosphate and potash given aa
compound 0:13:13, for the ildividual crops the applicationa )vere
according t() good practice but all plots received the aaEe total
amount of P205 and KZO (2.4 cwt. ) during a complete rotation.

A.11 treatment crops (except lucerne whichreceived no nitrogen)
were grown yearly at low nitrogen level (N1) and at high nitrogen
level (N2) and the following test cropa s'ere similarly treated.
These treatmenta were factoria.l on quarter plots (Nl .l/. N2 on
treatmeni crops) r (N1 v. N2 on test crops) all <tresiings Eeing
cumulative.

Dung (I)) at 12 tons per acre was tested on all potato crops, the
test crop or aIL four rotatiotrB and the treatEent crop6 of the alable
rotation. 'the residual effect of dung appears iIr the fouowing
cereal crops and 1eys, so the quarter plote gave the folowing
arrangement:-

Applied to
,totation treatment crops

Replication
on each lield

Ley, cut graaa

Arable

AppUed to

NiI r (N, v. Nr)(o v. D) 2

(N, v. Nr) x (Nr v. N2)(0 v. D) r
(Nr v. N2)(0 v. D)x (Nr v. N2){o v. D) i
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LEY.ARABLE (R)
The permanent and reaeeded grass was managed in a three

year cycler two years sheep grazing and one year hay with after_
math grazing. The 3 year 1ey was g?azed by sheep and never cut.

The following aix grass treatments each had iis own team ofgrazing sheep which moved round the replicates for as many cycles
_a-a 

the aeaeon would permit. The number of grazhg days and thelive weight gaina were recorded:-
(l) 3 year ley, ali ages, Iow N level 6 plote per field(2) 3 year ley, all age6, high N tevet 6 "(3) Reseeded grass, low N levet g " ,' t' (12 after hay

(4)
(5)

Reseeded gra6e, high N leve1 I ',
cutting)

Old permanent g?ass, 10\ r N level (EigbJield only) 8 plots (12

(6) ord peru.anent srass, hisb N revel trrr*.rflii1,i"{ filtf tu
craz&rg waa by quarter plots ot 0.022 """" *rr"f:";5l:"[]t.r-
day only. \f,hen a fold was read5r for g?azlng a slrrgle t."rrsr".s.
cut located at randoE tvaE made with a "Roto_scytfri" to give an
eatimate of yield and provide Dateriat for anal.ysi.!. The aim wae
to gTaze dovn to the level of the saEple cut in one day. The
stocking varied betseen 4 and ? Bheep per fo1d. No 1e-aving cut
waa- 'nade. Sheep rere weighed at the beginnirrg of a graztug
cycle but were not welghed again till trere *"" ,ro -o"e keep for
them on any of the replicste8 of thelr appropriate treatoent.

The fertiliser dre5sings durtrg thls lirst period were:_

Lsr-^naBLE iorAlroN Hi^}"*. Bo.E^KrrD
!M.d. .n. p.! &r

n @ I Drot. uDt .. otn rr.. .rat d
rNitto C-h.IrC B4Er Dre.sba

.oEpould 0:13:lx

I Nz Pzos Lo
or.rt t.r, rd Fr o.otl(") o.,l o-0 o.0

,!d.rrt lit Fu o.otS(.l O.rl O.t O.t
cirr !fE., t.rr@ o.to 6) o.l 0., 0.6

2Dd.!d !!dlB* O.rs G) O.l 0.3 0,!
L..tu t.tr@ 0-6

zrd drd ,Hr ,ed. O. ! O. a
B..od.d .Dd old O.u.

crutla Iee. o.ots(d o.rs o.a o.a
t rrs. o.ro (o) o.lo o.a o.a
lv!.at o.s 0.6 o.r5(d) o.r5 (d)

BsI., o.2 o.a o. r5(d) o. rs (d).

1 Fu bay 0.3 0.6 o.t5 o.ts
por.oea(") r.o o.g o o

G)ro 
"p"t 

,g -a ^-. *,!r {ab h .ea.r, r oo hal, ptot..
lb)ro' *o"y 

"ot.(t)ro rp.t ry ",a "4r, to" .:.",utr $utDg.(d)cooltao 
aruea.

(').lso 
r€.ted o v. lz ioD .b.g, .rl E@.€s b tn. ddg...

Ntt&aa a SurDb.tG ol @nta.
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LEY.ARABLE (R)

Second Period: 1955-1960. The most far-reaching cbarge Eade at
if,6Te@I-rg of this perlod arose out ot an examination of potash
withdrarvals in the various treatEent cropa.

Soil and plant analyais had shown that yery different amounts
of Kro were being removed from the aoil by thevarious gra6s crops-
Plot6 growhg hay, cut grass and lucerne loat lruch more KrO than
the grazed plots. This difference was believed to be big eriough to
affect the yields of the test crops so in 1955 it ryaE decided to give
supplementary dressings of Euriate of potash to plots that were
cut, the ar-ount ol the dressings being based on estimates of the
K20 taken a.way in the crop6. The amounts actually given year by
year are: -

Table 36

LEY-ARA3I.E ROTATION EXPERIMEIYT, ROTHAMITED
&rF,pleEeotarJr potash &esslngs, K2O cyt. per acre (as Duliate ercept 1961)

Thc amounta vere uaed oD both lligbtleld and Fosters unless othGr*lse steted
(Fl€ures I,1 bracLets reter to tr'ostera od!r)

Yeaf Ph:tae of rotatlod

1955 ls: t!:eatnent

2n,l

1958 ls:

old
and re-
seeded

Lucerne Cut grasa grass

2.4 2.4 2.4

0.6 t.2 1.2

3.0 3.0 1,2
1.0 1. 5

3-0 3.0 1.0

1.0 l. 5 1.0

1.0 1.5

3-0 3_0 2-1

1.2 2.4 1.2

1.2 3-6 (3.0)

To teat caopa
after atter

ru:er& cut:res6

,.0 ,,

t-2 t.Z

195?

ls58

2n,i and 3rd "

2'Jl

3rt
16: teBt

I s: treatment
2nl
3r!
ls: teat

2nd

18: treatment
2nt teEt

1960

196r

r962

(r)ntghfr.ta 
otd g".ss. Reseeded gras6 on both llelds 3-O crt,

Noae

A.U phaEes ol 'iArablerr rotatloa,
No.re

3. 0 cw! Kro per acre as aulphate ot_ pota6h.

r6

19 59
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LEY -ARABLE (R)

Arlsing out of the above potaah situation a begiBing yraa D.ade
to meaaure differential potash (and phosphate) responsea intest crop
potatoes followitlg the dilferent leys. The origlnal quarter plots
were apl.it to test an extra 0.9 cwt. K20, ard a-IBo an extra 0.9 cvt.
P20S above the basal dreaaing, i. e. (0. I v. 1. I cwt. K20) r (0. 9 v.
1.8 cw't. P205). From 1955-195? these tests were made on plots
that had not yet received supplementary K2O to the preyloua glasa
crop; from 1958 onwarda they were made on plot8 that had received
three or Eore adjuat&enta. In the foUowing bs.rley crops the
eightha which received high P or K to the potatoeB received low p
or K and nice veraa to equallse the plots.

Other modificationE introduced during this 2nd cycle were:
1955 (i) The third treatment crop of the "Arablerr rotation was

changed from barley to oats to reduce damage from foot
rot di6ea8ea.

(ii) Nitrogen dresslng8 on Eighfield teat crop barley reduced
to 0 v. 0.2 cwt. N.

(iii) Hay from permanent and reseeded graaa taken one in 6
years instead of once itt 3. FroE 1956 the lat year
blocka were chosen for the hay crope,

f958 Grazing days only recorded on all grazed plota, .Dofurther sheep relghta were ta.ken. Cutting hey from the
old alrd reaeeded graaa plots waa diacontinued. On the 2
plote of each tlpe of gra8s in each phase, one waa grazed
as aoon as it vas fit, the other waa ahut up tor an early
eilage crop. These treatmentB were applied in alternate
years.

1960 Yielils of arable hay, cut glaaa, and ailage were estimatd
from two cute 40" wide take! through each sub-plot vith
a f1ail t)rtr,e forage harvester.
NK compound 16:0:16 u8ed i! place ol "Nitro-Ch.ILrr for
2nd and 3rd year cut graaa.

In 1958 also tle PK coEpound 0;10:20 waa used for certain basal
dresaings to raiae the potaah level. The acheme, in cxat. nutrienta
per acre, waa:-

Pzos

0. 15

0,3

KZO Fertiliser

All cereala

2nd and 3rd year le;re, grazed
0.3

0.6

0.6Old and reseeded graas, grazed 0.3
Old and reseeded graas, silage
2nd and 3rd year cut graas

and for every cut

Treatment crop potatoea 
t

and 2nd and 3rd year lucerne I
1 year hay

- 0.15 v, 0.3 (16:0:16)

(0:10:2 0 )

(0:10:2 0)

(O:10:20 )

L.2 (0:10:20)

1.2 (0:16:16)

0.6

t.2

0.9

0.6

1.8

0.6

( 0:10:20 )

(0:16 :16 )
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I-EY.ARABLE (R}

Interim system 1961: The following changes were made (for details
see table 3?):-
The treatrnent crops now had basal dressings of nitrogen irstead of
the former nitrogen tests,
1 year ha) was cut iwice, 'rNitro-Chalkrrbeing applied for each cut.
Sugar beel. replaced potatoes as the second treatment crop and the
test of 0 v. 12 tons of dung was stopped.
Grazed ley received "Nitro-Chalkrr at 0.22 cwt. N in two equal
dressings. the P205 and K20 for the 2nd and 3rd years were doubled.
Cut grasa received O.22 cwi. N for every cut, in the 2nd and 3rd
yeara potaah equal to the nitrogen wa6 alao given for every cut
using l.6:0:16.

Ig-E!_gIgpE: Wheat tested four nitrogen tevels on i plots.
Potalg-gEj All plots had extra basal nitrogen and those urithout dung
had extra basal P205 and K20. These additional basals were
broadcast before ridging, the remainingbasals and te6t D.anures
were put in the ridge6, Testa of P and K now on t plotE.

Permaneni. and reaeeded grass: In the silage yeara the nitrogen
level for silage and for the subsequent grazing waa raisedto 0. 3 cwt.
N in each ca6e. Ir the grazing years the nitrogen level was raised
to 0.22 cw-t. N applied in two equal dressings.

Liming: On Highlield in 1949-1951 each set of 4 blocks received a
corrective chalking in autumn as they carne irrto experiD.ent. In
autumn 1952 a scheme of mafuttenance dressings was started, ground
chalk being appli.ed at the rate of 20 cwt. CaO per acre once every
6 years before barley. Comrnenci.ng ir 1958 the dressing was
raised to 46 crrt. of ground chalk per acre.

On Fosters only blocks lO, 11, 12 needed a corrective dreas-
ing. This was applied at the rate of 2 ton6 ground chalk per acre in
spring 19 51.

Third Periodi 1962 on\'ard6. New seeds mixturee and new Eyatems
of managernent have been introduced in 1962 aE loLlows: -

Plots formerly in "Cut Grass": Cocksfoot 53? at 30 Ib. per acre.
Manuring: in seedbed 0.6 c\rt. P205 and 1.2 cwt. K20 per

acre (as 0:14:28) and 0.6 cwt. N as "Nitro-Chatk"
followed by 0.6 cwt. N and 0.6 cwt. K20(as 16:0:16)
after each cut except the last.

These p1ot6 to be cut for 6i1age.

Plots formerLy in "Grazed Ler":
mixture composed of:-

5 tb. Tilrrothy S51
6 tb. Meadow Fescue S215
1 Lb. White Clover 5100

12 lb
sown at 33 lb. per acre.

53
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LEY-ARABLE (R)
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I,EY-ARABLE (R)
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LEY-ARABLE (R)

Manuring: 0.6 cwt. P20S and 1.2 cwt. KrO per acre (aa
0:14:28) in aeedbed.
0.6 cwt. KZo (a8 murlate) after each cut except the
laat.
No N.

The8e plots to be cut at early sllage stage (4"-6',).
Old Graee (ItigMield): - each plot split lengthwiae and the tyo
halvee alloeated to manuring and Eaaagement aa for the tro
t5pee ot l-ey above. Crazing dlacontinued.
Reaeeded Graaa:
frfanurin$;aEanagement (grazing and eiJ.age cuts) as aince
1958, pending the ploughing up for te8t cropping of certainptot8.
Manuring and Eanagement of 'rCut Grasa" and "Grazed Ley',plote
sow"n in 1960 and 1961 to contlnue aa previously apecilied
(indudiDg graztng).

Barley:
,l levelg of N are te3ted on * plots:-

Highfield: 0.0, 0.1, 0.2, 0.3 cwt.
Cha&'r.
Foatera, "arable" rotatlon: O.O, 0.4, 0.6, 0,8 cwt.

acre as "Nltro-Chalk',
remal,nder: 0.0, 0. 2, 0.4, 0.6 cwt.

acre as "Nitro-Chalk,,.

N per acre as "Nitro-

N p€r

N per

For a gu-'na*y o! tte resulta to 196q Bee Rep. RothaDst. erp. Sta.
for 1961, 173 -180.

LEY-ARIBLE AOTATTON E)eEBIIiENT, ROIEAI,EITED

*"-liiL'i1, *-r
Gr.h .t 81tr .ty EIt.!: crt p.. .c!.

ll.rn Y!dd. .!rl..rpoi... t Nov3ra,..r. 195?-60

(l) G.sz6d l.y
(2) coE.ry.d rcy

Ht8hrl.ld tro.t.r.
30.6 {0,1
30.6 ,10.0

t2.7 16-2

12,2 te.a

Bkbn.l(l ro.t..
0.c 2.7

2.3 1.0
2.2 2.4

2.4 0.5
al.o tl.l 2.0 a.0

. 0.3 v. 0.0 cwt, N/acr..

T.bl. 99

Poi.to., (ztd a..l cr!p)
Toi.l Tub.rr: totl. p.r .cr.
M.aE ov.! 3 y.s. 1068-60

(r) G!a.d t.y
(2) coE.n d 1.,

nl3 t.ld tro.t.!.
18.{ r5.8
t8.t l5.l
t6.2 t0.0
r{.0 la.?

6l

16.0 t 5.8
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LEY.ARAIILE (R)

T.bIe l0
Potatoes (2Dd tcrt cr!D!

Tot.l Tubelli tops par acra
Mo.n rlapoDsas to FfM, N, P aDd K oy6r 3 y.ara 1958J0

Grared Cooaerved
lay ley IncsrDa Arsblr

Ra.poua to tr.flf,
(15 tonr FYlf, par rcra)

BtMrcrd 0.6
trortlr! 2.2

BarDon& to N
(1.0-0.5 cwt. N pcr rcrc)

Htntlcrd 0.a
Fo.t !a O.7

RcaDonra to P
(1. 8-0.0 cwt. P2O6 par .crr)

BUHrdd
Fortara

R.rporu. to K
(1. 8{,0 cvt. K2O p.r .c!.,

HtS t€ld
Fosto!.

Mgan

0,4
0.6

0.3

0. ?

0.5
0. ,1

0. ?

1.0

0.0
0.2

0.1

t.1
0.8
2.0

2.4

3.1

0.8
l.a

-0.5
0. ?

1.0

1.0

0.5
1.0

0.1

0.5

0.,1

0.1
-o.2
0. ,l

0.0
0.3

0.9
0.0

0.3
0.2

Tsble al
Bsdey (3!d test qr-op)

Graln rt 8596 dry bottar: crt p6! acre

M6.n lrt€lds aod rGsponse to N ovor 3 ygars 1959-61

MeaE y'eId
Hlgbrlold F'oat€la

Respon8e to N
HlgMteld Foatera

(1) clarod lcy
(2) Consqrvqd l.y
(3) Luccrac
(,a) Ar.bl.

,a{. 6

{6. 0

15.2

47.O

46.0

46. 0

4A.2

43.9

0.0
1.8

-0. 6

4.2

1.4
2.5
1.9
5.6

Meen 45.7 46.2 1.4 4.4

Not6: 'fhs ratos ot N rere 0.0 v 0.2 cwt P€r acr! lor Btghtlsld
ond 0.2 v 0 I crt pa! acao ror Foatera.
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lllcanr ovor. l0 yGer. 1051-60

Hlahtteld

Not€: Ytdds ot grezod herb&go a!. ba.ed on saeplc cutr.

LEY-ARAB LE (R)

Foat6ra

T.ble 12

Dry Dattar: crt pct scf,a

IryN Hlgh N lMoan Lo, N ElSh N lM.sa
R6aooded graz€d 3?,I 40.0 99. { 34. 8 35.3 95.0

Old glazed 33.8 37. ? 35.8

EaaaGdGd bey or .tLg.
attarEsth grarGd

al.g 50.0
20.5 2t,1

{9.4
22.5

3e,I at.8
21.0 22.1

a0.a
21. 5

Total 88.1 ?5.3 ,1.9 80. r 0s. ? 61. S

Old gEaaa: bsy or stlego
altslrDath irerad

rl.8 aI.o
22.? 21.9

11.1
23.5

Total 8{.6 71.3 6?.9

Grarad l.l!l lat ya.r
2Dd ycat
Srd yGer

11.2
{0.3

33.0
{8.1
{5.0

33. r
{3,6
12,6

21.1 22.1
3?,0 38.8
9t.2 38. ?

2r.0
s8.a
35.5

Moan 3?.0 11.1 38.8 31.2 92.0 3r,9

Cut lel' lrt yaar
2Dd F.!
srd Frr
Mean

53.0 58.6
8r.5 77.5
n1.8 70.7

s5.8
89.8
82.8

s{. r {o.0
50.0 8s.8
54.8 03.a

57. 1

61. {
60. r

58. S 89,0 62.7 40.3 58.{ 53. S

LtlcarDa lat:/aa.r
zDd lltrr
3!d y.ar

UaaD

{r.8
s2.6
?5.6

35. {
9?. 3
9?. I

?0.0 ?6. S

Scc& hay (ArablG rotatlon) 50.1 52.6 51. s 43. ? 50.5 {?. r
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GREEN-MANURING ROTATION EXPERIMEIfT, 1 936 ONWARDS

WOBI'RN, STACKYARD FIELD, SERIES A.

oLD SCITEME 1936 -1953.

The ergerimetd wa8 begun in 1936 to raeaaure the effecta of
the followlng green manuritrg crops:-

(1) Ryegrass underaown in barley for ploughing in in the
followhg July (R)

(2) Red Clover underaovn ln balley, ploughed tn ln July (C)
(3) Mustard aown ia aprirg and ploughed in in JuIy (M)
(4) Tares sown in spring and ploughed in lrr July (t)
(5) No green rD:rnure8, i. e. spriag and early summer fallow (F!

The test cropa were kale (Thousand Head) dri[ed i! Juty,
lollowed by barlelr (PluDage Archer) as the aecond teat crop. The
undersown gfeeI! lranEes were aown in the barley crop, thus
contirrufuE the rotatioE. The tarea and Euatard were grown aa
cumulative treatEentB on thei! respective plot8, the clover and
ryegraaa were grown alternatel)r, i. e. they returned to their
reapective plotB in every other cycle. The lrielals of the green
manures were eati-Eated by sampling. Until 1942 the uldersown
ciopa were cut for hay which waa removed before ploughtng in the
remainder.

Marmrial treatmenta tested ott ka.Ie were 0 v. 10 toDs of dung
(D); O v. 1| tona straw (S); 2 cwt. v. 4 cwt. sulphate of aru3onia
(N). The6e treatment8 lvere cuEulative.

Basal Eapuring for kale: 3 cwt. Buperpho8phate, I clvt. muriate of
potash per acre.

The anangement was thue 5 r 23 put dowr on two blocks of
40 plots eactl,* one for each phase of the rotation. PIot alze:
0.0395 ac!'ea.

From 1944 onwardg a top dressirg of sulphate of aEmonia at
0.3 cw"t. Nper acre (0.4 cwt. ln 1944) was applied to half the
barley ploi8; the erperiEert then became a half-replicate v/ith
identity I :(R+C - M - F - T)DSNA, where A denotea the dresEing
of aulphate of aBmonia to barley.

In 19{6 several further changes were made
(1) Cabbage8 (January King) tran8ptanted in, July replaced drilled

kale which had frequently failed.
(2) Tarea were replaced by lupiru, and muatard by rape.
(3) Thoar: plota receiving extra nitrogen to barley also received

0.3 cwt. N aa Eu.lphate of ammonia when they caried any of
tbe gr.een manurirg crops, lncluding bare fallow.
From 1949 the nitrogen dresetngs to the rape and ryegrasa

plot6 were increaaed froE 0. 3 to 0.6 cwt. N, the reDaiaing rape
and ryegrisa plot8, hitherto undreased, received 0.3 cwt. N ag
Bulphate of ammonia.

From 1950 the cabbagea foUov'ing underaown green manurea
and bare tallow were planted on two occaeiolr8 (1) early, i. e. aB

soon as the underaown cropa were ploughed in (2) 1ate, i. e. when

64
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GREEN MANURING (W)

the rape and luplns were ploughed in. Theae treatmentE x,ere
ca$ied out on half plots. In 1953 o\f,ing to the weather all cabbagee
were planted on the aame date,

Lilrrirg.
l-i-rning at approximately 5 cwt. CaOper acreappliedas ground

chalk before barley wa6 given in 193?, 1942, 1943, and 194?-50.
In 1951 clubroot appeared and in 1951 and 1952 cafcium

carbonate was applied at 40 cw't. per acre for cabbages.
1953 30 cwt. calcium carbonate per acre

barley.
was appJ,ied before

For original desigu see Rep. Rothamst. exp. Sta. for 1936,
p,203.

For reaulta and discu86ion aee Mann, H. H. Field studie8 in
green manurturg. II. Emp, J. exp. Agric. 27, (l07l p.243-251.
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GREEN MA]'IURING (W)
NEW SCIIEME 1954

The lorEer acheme ended alter the harvest of 1953 mainly
owing to club-root damage to teat crop cabbages, andthe needto have
a rotation in which the te6t cropa could utilise the growing seaEon
mcre fully.

tr'rom 1954 onwards the rotation wa8: early potatoes, barl.ey.
Ae before ea,ch crop was grolvn every year on one of the two blocks
ol 40 plots. The green manuring crops x,ere grown accordirg to
the followlng scheDe which ra8 repeated every two years:-

Early Eally

ByegraBa

Barley
Rye8"aBB

Early

Ryogra.e

Barley

Ear\r

Tr.loU
Barley
Trdoil

Eaily

TreloU

Barley
SUDEGT .(,tn Gr6.n marlute

zDd Drln c.op Bert.Y

Und.raov! Gr.an E[t|ure

I plots of eachblock were allocated to each of these sequeltces.
Ilall the plots of each group carrying ryegraaa or trefoil after early
potatoeE vrere ploughed in autumn and the remainder were ploughed
in the sprfuig before the barley aeedbed was prepared. The under-
sown green manures were ploughed in after February lst for early
potatoea.

In addition chaffed barley atraw at the rate of 30 cwt. per acre
was applied alter harvesting the barley to the 20 plots receiving
atraw in the orlginal scheme. Two levela of nitrogen were teated
on each of the two E'ain crop6.

0.23 v. 0.46 cwt. N per acre as "Nitro-Chal.k" to barley

0.6 v. 1.2 cwt. N per acre as "Nitro-Chalk" to potatoes.
the higher level ir each case beilrg applied to the aame plots.

The fal.l.ow plots of the original scheme reraainedfaLlow between
each main crop in the revi8ed scheme. The new green manuring
treatmenta were superi-mposed on the plots carrying the originaL
treatmenta [n such a way that one comparison of the latter (Iuping
and rape v, clover and ryegraae) could be examlned for possible
residual effects. Residual elfecta of the original dung treatEent,
now discontinred, could al6o be determfuled, but any re8idual
effectE of tt"e nitrogen treatments applied before 1954 vere eliDin-
ated by raodomisation. The green manuring and subsidiary
treatments were arranged on the 32 non-fallow plots of each block
in a quarter replicate with identitie8:

I : (D) SPUGN = (D) (X)UN 
= S(X)PG

where (D) = (reeiduat) dung.
(X) = (residual) rape and lupina v. clover and ryeglass.
S = atraw
P = tirne of ploughhg green rDanures after early potatoes
U = green Dalturea underaown (in addition to those sown

after early potatoes)
G = trefoil v. ryegrass
N = nltrogen leveL6 to both crops.

ti6
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GREEN MANURING (W)

B. asaf dressirg: Early potatoea, 0.75 cwt. P20S, 1.5 cwt. K20 per
acre a6 gratrular coDpound lerullser 0:10:20
till 1959 then 0:12:24 broadcast on the flat belore
machine planting. Barley and green manurea, nil.

Ye44!9Cj Early potatoea: llEter Chieftain
Barley:
Trefoil:
Ryegrass:

Herta
English
English Leafy Italian

Lirning: 1953-195? Ground chalk at 10 civt. CaO per acre waa
applied belore each barley crop, from 1958 onwards the
carbonate &easing was rai8ed to 23 cwt. ground chalk
per acre.

Ylqklg: Until 1958 the crop was harveated by binder, then a
single combine cut wa6 taken per plot.

YEI4_9!SI99n_!4enuI-gE: The yield of dry matter and nitrogen in
all green cropa waa estimatedby sampling.

Transition Period: The barley of 1954 received two levels of
nitrogen and was undergown according to the
new scheme.

The early potatoea of 1954 received txro
levels of nitrogen according to the new acheme.

For a summary of the results 1955-1962 see Rep. Rothamst.
exp- Sta. for 1962, 193-197.
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GREEN }IAT,IIIRING (W)

GF,EEN-MANI'RING ROTATION E)CPERIMENT

WOBT'RN STACKYARD FIEI,D

Table 43

Kal.e, total produce: tons per acre.
Mean over 3 years 1939, 40 and 42*

Rye-
Tares Clover Mustard grass

Mean

No dung
Dung

No etraw
Straw

N: cwt per rcre
6.34
8.27

Mean

0.4
0.8

6.48
8. 14

7 .32
?.30

11. I
15. r

12.6
t4.4

6.42
8.48

?. 33
7. 56

6.52
8.3?

7.70
9.97

8.78
8,90

8.73
8.95

13. 8
16.2

14.8
15.2

15. 0
15. 0

6.08
8. 17

7. 18
7.06

6. 13
8.12

t2.o
14.5

13. 4
13. 0

t2.7
tJ. a

4. 31
6. 64

5.85
5.09

4.08
6, 86

Mean

6.20
8.28

7 .29
7. 18

6. 36
8. 11

13. 8

*Crop failed in 1941 and 1943

Table 44

Barley, (frain: cwt per acre. Mean oqer 6 years 1938-43

No dung
Dung

No straw
Straw

0.4
0.8

1 12. 8

I t4.2

t2.9
15. 3

13. 6
14.6

13. 8
14.4

11.6
15. 3

13. 2

12. I
14.0

t2.4
15.2

13. 5
14.2

13. 4
14.3

N: crt per acre

Green Manures

7.45 8.84

13.5 l4.t 15.0 13.2 13.4

6B
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GREEN MANURING (W)

GREEN-MANI'RING ROTATION EXPERIMEIYT

WOBI'RN STACKYARD FIELD
Table 45

Ca.bbages, total produce: tors per acre.
@

Green Manures

None Lupils Clover Rape Ryegrass Mean

Mean

No dung
Dung

No atraw
Straw

N to cabbages:
cwt per acre

4.54 4.30
5.54 5.33

5.23 4.90
4.85 4.73

4.26 4.42
5.82 5.20

4.58

N to green inanures:

0.4
0.8

None
o.4

3. 31
4.50

3.56
4.26

3.64
4.32

4.00
3.95

4. 10
5. 07

4,57
5. 80

5.02
5. 34

4. 87
5.49

3.24
4.58

4. t4
3.68

3,38
4.57

4.14
3. 82

4. 01
5. 16

4.69
4.48

14. 1

16.2

15. O

15. 3

15. 0
15. 4

t2.1
18. 3

cu.t per acre
None 14.?s
0.4 I s.os

5. 18
4. 91

5. t2
4. 50

4.52
4.65

| 5.2

Table 46

Barley, Grain: cwt per acre. Mear over 6 years 1944-49

No dung
Dung

No straw
Straw

13. I
16. 1

14.8
15. I

15. 5
t4.5

15. 0
16. 2

16. 0
t5.2

N to cabbagea:
cwt per acre
0.4 I 16-0
0.8 I rs.z

I
N to barleyj
cwt per acre:

15. 3
16. I

15.6
16. 5

13. ?
16. 0

14. B

14. I

13. 0
15. 7

13. 7
15. 0

13. I
19. 0

11.8
17. I

69

11.7
18. 3

15.8
16. 4

t4.L
15. 6

13. 4
15. 3

11. 4
17. 3

5.04 4.81 3.91 3.98

15.0 14. 3

I 12.3
| 18. s

Mean
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GREEN MANI'RING (W)

GREEN-MANI'RING ROTATION EXPERIMENT

WOBIJRN STACKYARD FIELD

Table 47

g!&ese!, .!914119_{99e1 lgns per acre
Mean over 4 years 1950-53

None Lupina Clover Rape

6.32 6.7 4 8.23 5.22

Rye-
graa a Mean

5. 55 6. 41Mean

No dung
Dung

No 6traw
Straw

5. 54
7. 10

6.23
6.42

6. 04
7 ,45

6. 86
6. 6l

7 .46
9.00

8.3r
8. 14

4.7 5
5.69

5.58
4. 86

4.90
5. 54

5. 02
5.41

4. 80
6.30

5.78
5.32

4.93
6. 16

5.30
5. 80

16,5
19. 0

17. 1

18. 4

16. 4
19. 0

5.7 2
7.11

6.55
6.27

5. 94
6. 88

6.24
6. 59

t7 .4
19. 3

17. I
r8.8

1?. I
18. I

N to cabbages:
cwt per acre

N to green lra[urea:
I.ow , 6.09 6.6 5
Hish lo.ss 6.83

0.4
0.8

0.4
0.8

None
0.3

5.82
6. 82

6.40
7.08

?.66
8. {rc

8. 10
8. 36

Table {8
Barley, Grain: cwt per acre, Mean over 4 years 1950-53

Mean

No dung
Dung

No atraw
Straw

N to cabbages:
cwt per acre

17.9 19.6 18.0 18.6 17.7 J 18.3

N to barley:
c\i.t per acre

18. 0
t7 .7

17. 6
21.6

16. 0
19. 6

16. ?
20.o

16. 8
18. I

t7 .4
18. 4

19. 1

20. I

19. 2
20.0

r9.1
20.1

t7 .2
18. 8

17. 6
18. 3

L7 .4
18. 5

t7 .4
19. 8

18. 5
18. 8

t8.2
18. I

16. 5
20. 6

L7 .7
18.2
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GREEN MANT'RING (W)

GREEN.MANURING ROTATION EXPERIITTENT

WOBURN STACKYARD FIELD

Tabl€ 49

Barley, G.ah: cwt per acre. Mean over 8 year6

Nttogen (cwt per acre)
Gre€n Tlrne of
rnanure ploughtng

Trelo[ AutuEIn
RJreSraaa Autumn
Treloll Sprhg
Ryegra3a SprLrS
Fa]low

FYM (tonr Der.cre) 0
applled betoi€ 1955 l0
Mean (+0,38)

Strar (cri p6r acre)

FYM (tons per acre)

N (cYt per acre) to

to barley
0.23 0.{6

(10.86)
Dtllerence

l!.221

4.0
l.?
4.8
1.7

(r{. zO)
3.8
3.{
3.5

25.8
21. I
2A.7
2 5.6
r8.8

,3.3
21.9
24.r

(!0.61)
26.9
23.8
29- 5
28.0

(10.38)
25.1
26.6
25.8

28.0
25.4
30.{
30.4
23.5

(10.51)
26.9
28.3
21.4

F

5. 12
5. 30

{.8r
5.80

4.98
5, {6

Table 50

r. scre: Mean over I yearr

TURUT
{10. r88)

5.95 5.tl 5.33
5.56 5.72 5.6{
5.3{ 5.16 a. 18
6. t{ 6. to 5,00

5.53 5.51 5-{5
5.88 5.75 5.62

0
30

0
l0
0.6
t.2

R

5.35
5.30

5.ll
5. 5{

5. r8
5. {6

MeEn
(+0.08{)

5.{6
5.50

5,08
5.87

5.35
5.62

Mesn (+o.13{) 5.21 5.?6 5.83 5.18 5.32

T: trelou Srowrl a6 a green manure atter early pot.toee, h preparatloD lo!
b3rl€y.

R: ryeSra!8 groyn arter csrly potatoe!, h pr€palatioD for b.rley.
Tu: aa T, but wlth trelotl undersown ln the barley ln prepaiatlo[ Ior the

comlng poteto crop.
Ru: as R, but wtth ryeg?a.! undersown in the barley ln preparation for

the potato crop,

5.48

Esrly Potstoes: tons pe. scre: Mean over I yearg
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LEY -ARABLE ROTATION EXPERIMENI

WOBUIIN, STACKYARD FIELD, SERIES D. 1938 ONWARDS

The purpoee of the experiment i6 to test the va.lue of a three
year ley, tlree year6 of lucerne and an ara.ble rotation with a one
year ley, aI; means of building up soil fertility, in comparison with
a rotation x ithout leys. The effects of these crop sequences are
meaaured by the yield8 of two auccessive teat crops, sugar beet and
barley. E:rch rotation therefore has five courses.

There .re five series, one for each course of the five year
rotation, all t]re crops of every rotation being repreaented every
year. Eacx aerie8 ha6 eight main plote, on four of them the aame
rotation continues throughout the experiDent. On the other four
plots, ley and arable rotations alternate, tnro according to the
sequence ley, arable with l-year hay, lucerne, arable without hay,
and the other two in the sequence ley, arable x'ithout hay, lucerne,
arable with hay.

Each main plot iE divided into two sub-plots of 0.0413 acres,
one of which receives dung at the rate of 15 toDs per acre applied to
the teat crop of sugar beet only. The aame sub-plots receive dung
throughout the experiment.

The output of the 3-year ley is measuredyearly interms of sheep
grazing days. Sampling cuts are al6o made when grazing beginE
and (since 1946) when the aoimals are removed.

The details of the rotationa are as follows;-

T!6atm€nt cropa

2rtd 3rd

Teat cropa

4ih sthRot.tloD Y.rr: lat
L2y Ley, Stazed
Ixca.n Lucerne, cut

Anbrc (h.y) Potatoes

Arsbtc(root.) Potatoe3
aunderrorD

Ley, grazed

RYc'r

Ry.

I-€y, grared Sugar bect Barley

Lucerre, cut

I year Hay

Car.ots

V_gfig!&Ej Lucerne Du Puits; Sugar beet I(Ieinwansleben E; Barley
l:lerta; Potatoes Majestic; Rye King II, Carrots Ja.Eres
Scarlet Intermediate.
Itay: 19 Ib. Perennial, Ryegrass S.24

9lb, Late Flowering Red Clover
2 lb. American A.Isike Clover per acre.

Le! | 20 Ib. Perennial Ryegra6s S.24
11 Ib. Cocksfoot S. 143
6 lb. Late Flowering Red Clover
3 Ib. White Clover S. 100 per acre

The above cropping i6 that in operaiion in 1960, the changes inlro-
duced in the earlier year6 are detailed in a later Eection.
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LEY-ARABLE (W}

N

Potatoei 1.0
Rye 0.6
Carrots 0.6
I Y€ar ttay 0.6

0.22
Lay lst Yeer O.2

0.2

o.2
2ld and 3rd Yeds O. rE

o.l8
0. l8

Lucerne lst Year

2nd and 3rd Years

Sugar Beet* 0.72
Bslley+ 0.6

Table 5l
Fertlhsers and m.rhod. o( eppltcation
cn. nutricnt. per rcrc.
P205 K20 Materral
1.0 1.5 l2:12: l8

'rNitro-Chalt"
- 0.6 16:0:16

- 0.6 16:0:16

" Nlt!o -Chalt"
"Nitro-ChdL" and o:!6:t6
" Nitlo -Ch.t"
" Nttlo-Chirt"
r6:O:rG l

fO:Orrel

l6:O:l6l
0:16;16

muriat€ of pote.h
13+:l3i:13*: ind r 2:r2:r E

"Nltro-Chatk"

How Appli.d

in spriDg

iD three drcarfrSt

1.0

_ o. ta
- o. 16

- o.lE
1.0 l. o

- 0.55

o. ?2 0,9

1.0

* Sugar beet also te6ts O v. t5 ton6 ot dong on hain plor. and (O v. O. ?2 cyr. N) r(0 v. 0. e cvt. Kzo) on quarler plot. in aadlion to ihe brsal ;"";"i;. - - - "
':j-"1:1 "T 

o..s c*1. K2o on thuse quarte! pror. whtch did not receive test pore.h,orthe Buaar beet.
Table 51 givea the Echeme of Eanuring followed in 1960.
The fertiliser8 used have changed during the course of the experi_
ment owing to the introduction of granular compeund fertflisera and
higher grade materials.

"Nitro-Chalk', 15,5%Nwa8 replaced by a 20.S% grade in 1959
and by 21% in 1960, Potassium aulphate },as seld;B Dbtainable
aJter 1943 and rras replaced by the chloride. The pK fertiliser
0:13:13 was replaced by O:1ti:16 in 1959 andthe?:?:10] mirture for
potatoes by 12:12:18 in 1960. The sugar beet com.pound L2:t2:!S
was no longer obtainable in 1959 and a mixture of 13r!,:13i:l3i and
12:12:18 v/as used instead.

The following are the chief changes in cropping and manuring
that have been made since the begiming of the expertoent. All
plots were origina-Ily llaarru.ed with inorganic fertilisers according
to the following scale in cwt. per acre:-

Potato"g(1 ) (Majestic)

lst Year of a ye." t-ey(2)

1st Year Lr.".r,.( 3)

wheat (Red standara)(4)

1 vear t-ey(s)

KaIe(6) (tnousand tteaa)

errt.y(7) (prumage Archer)

Sulphate Super- Sulphate
of ammonla phosphate of potash

3 3 1+

131+
-3ti
1-
1-

1-
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LEY.ARASLE (W)

All rotationa had equal total aeounta of phosphate (1. 16 cwt. p205-
1. 00 until I 949) and potash (1.44 cryt. K2O) per acre, but nitrog6n
waa given according to the need6 of the crop8.
(l)Both t." ltrn".rt and test crop potatoes receiyed the sarne ferti-

Iiser tr€atment but onLy test crop potatoes received dung. The
dung was ploughed in until 1947. From 1948 to 1955 it u,as
placed in the ridges. In 1956 sugar beet replaced test crop
potatoes and the dung wa6 once more ploughed in.

(2)th" 
"...t" 

mixtures used ir the earlier year6 were inIb. per acre,

1938-40 1941-47

It.-lian Ryegrass - 10

Pr,rennia] Ryeg?ass S.23 14 14

Cc'cksfoot S. 143 8 8

L:.te -fl.oweri.ng Red Clover S. 123 4 4

Write Clover S. 100 - 2

W:-Id White Clover 2 -
t"'UntU l949 Provence (Grimm 1945 j 1946 Argentine)

"'Spring sown Atle 1948. Sinee 1949 Rye.
(S)Th. 

"""." mixtures used inthe earlier years were inIb. per acre.

1940-44

Italian Ryegraaa 16

Perennial Ryegraaa

Broad Red Clover l0
Montgoraery Red Clover

Alsike

1945 t946- 47 1949 -55

24 24

27

t2

-t2t2

In 1948 the undersown Eeeds faited and were replaced by a spring
sowing of 22 lb. Italian Ryegrass and 2? lb. TriJoliuE.

(U )Srlg"" beet 1945-1955, with 4 cwt. sodium nitrate in place of
3 cwt. arnmonium sulphate since 1947. Since 1956 carrots.
Tops of sugar beet and carrots carted off.

(? )E."t. silce 1956.
In 1949 sulphate of ammonia was replaced by."Nitro - Chalk"

15.5%N) and the leve1 of nitrogen was raised. The new dresaing
in terms of cwt. "Nitro-cha1k" per acre were Barley l|, Rye 3,
Ley 2nd and 3rd years 1, Hay 1st cut 2, 2nd cut 1.

In 1950 the basal for the block carrying the first crops of all
rotations wils supptied as coDpound granular fertiliser 1'31o P2O5
l39o K2O to give O, 6 cwt. each of P20S and K20; and the block with

r-4
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LEY-ARABLE (W)

test crop potatoea had a basal dressing of granular cotrpound
fertiliser 71oN, 7% PZOS, lii% K2O to giye 0.56 cwt. N, 0.56 cvt.
P205, 0.84 cwt. K20 per acre.

From 1951 the fil8t year ofthetlEee year ley received 1.3 cvt.
"Nitro-Chdk" in place of 1.o cwt. sulphate of amraollia per acre.
From 1954 the "Nitro-Chalk" dressings applied to firat, second
and third year Ieya in the spring were repeated at the aaEe ratea
in mid aeason, thu6 doubling the total amount of N given.

In 1954 and 1955 the plots iIr the second cut of the one-year hay
were split, one half receiving the atandard dressiag of "Nitro-
ChaLk" and the other double the a-Erount. It was suspected that
potash shortage on the lucerne plots might be disturbitg the re8ultg
of the experiment and that the nitrogen leyels were too low;
consequently from 1955 the plots of the test crop potatoea were
Bplit into quarters to test aulphate of ammouia and muriate oI
potash addltional to the basal dressing namely

(0 v. 0.56 cwt. N) x (0 v. 0.84 cvrt. K20)
theae amounta being equal to the N and K applied as basal dleaaing
ol 7:7:10! fertiliser. The second te6t crop, barley, received an
equalising dressing ol 0.84 c,r.t. K20 per acre on those quarterE
that did not receive extra potash to the potatoes. The sub - plotg
were not harve8ted aeparately in the barley,

In 1956 the system of manuring was again revised on the
grounds that levels of nitrogen and potasEium were too low. The
rotationa were still balanced in total phosphate (1.72 cwt. P205)
and potash (3.0 cwt. K20) but nitrogen was still given according to
the needs of the cropa.

This scheDe waa very similar to the final one. Only the
points of diJference are listed here.

Manuring scheme for Spring 1956

Cropg not mentioned \rere manured as in Table 51

cwt. per acre
N P205 KzO Material.s

Carrots

1 year IIay

Ley 1st year
- 0.6

0.48

0.48

0. 6*

- 0.6 Sulphate of ammonia,
muriate of potash

ditto

Ley 2nd and 3rd year 0.6*
1.0 1.0 "Nitro-Chalk'r and 0:16:16

- 0.55 "Nitro-Chal.k" and

*Tota.r.. rn 1956 in two dre.aing'; 1952 three *TJ"1l1j"t. 
ot o"t"tn

This year a16o, owing to the build up of potato root eelworm,
te6t crop potatoes were replaced by sugar beet and treatment crop
sugar beet by carrots. Teat crop carots failed in 195? and were
replaced by turnips.

Owing to an attack of lucerne stem eelworE plots 22, 28 yere
ploughed up and faLlowed in 1958 at the end of their second year,
and in 1959 plots 3, 4, 9, 10 we.e siDilarl.y treated.

Cereals were gombine ha.vested for the first time in 1959.
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LEY.ARABI-E (W)

Li.ming: Com.Eencing in 1947 an application of ground chalk waa
aT!-IIEf befc're every barley crop. The rate ol dreaaturg was
approxiEately 15 cwt. carbonate per acre. In 1953 the doae waa
raiaed to 10 cvt. calciu4 oxide, i.e. about 19 crf,-t. ground chalk
per acre. :n 1958 the dressing waa further raised tothe maximuE
amount of ground chalk delivered by one passage of the manure
drill. This waa about 23 cwt. per acre. In spite of rotationaL
Iiming before the barley crop, blocks 2 and 3 were still found to be
slightly acid in 195? and corrective dressings of ground chalk were
applied in 1958 at the rate of 10 cwt. on block 2 alfd,23 cvrt. onblock
3.

tr.op desigtl and cropping see Rep. RothaDst. exp. Sta, for
1938, 135-136.

For a EUE-mary of the first eight yearsr result8 aee Rep.
Rothae.Bt. erp. Sta. for ,.948, 94-9?.

For a full diacussion of the reaulia to 1956 6ee Mann, H.H,
and Boyd, D. A. Some resul.ta of an erperiment to compare ley
and arable rctations at Woburn. J. agric. Sci. (1958) 50, 297-306.

LEY.,\RABLE ROTATION WOBURN STACKYARD FIELD

Table 52

Meana over 5 years 1956 -60

Sugar beet, Total Sugar: cwt per acre

Previoua Rotation

Ley Lucerne
Arable

(Hay)
Arable
(Roots) Mean

Mean 56. 4

Dung: tons per acre

None
15

o.72
t .44

0.90
1.80

53.1
59.7

52.0

47 .7
56. 3

48.0

42.4
53.5

+11.1

49.2
46.7

47.O
48.9

52.6

45.9
59.4

+13. 5

52.3
53.0

+0. 7

52.6
52.6

52.2

47 .3
57 .2

DUf.

N: cwt per acre

+6. 6 +8. 6

53.3
50. 7

+9. I

53.1
5r.4

DUf.

K20: cwt per acre

5?. 8
55.0

54.7
58.1

50. ?
53.3

51.3
53.2

DiIf . +3. 4 +2.6 +1.9 0.0 +1.9

-2. A
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LEY.ARABI-E ROTATION WOBI'RN STACKYARD FIELD

Table 52 continued

Sugar beet, Tope: tons per acre

Ley

Previous Rotation

ArabIe
Lucerne (Hay)

16.55

Dung: tons per acre

None
15

o.72
t.44

0.90
1.80

None
15

Mean
Diff.

+1.33

15.89
17 .22

15.25
17. 86

15.9?
17. 13

14,65

13. 86
15.43

+1. 57

13.50
15.80

+2. 30

14. 46
t4.84

14.4L

13.26
15. 56

+2. 30

13. 15
15.67

+2.52

r4.55
14.27

t2.62

11.70
13. 54

+1.84

11.03
t4.20

+3. 1?

12-80
t2.43

Arable
(Roots) Mean

14. 56

13.68
15.44

+1. ?6Diff .

N: cwt per acre

Ditf . +2. 61

K20: cwt per acre

+2.65

13.23
15.88

L4.44
14.67

DiJf .

Dung
tona per

acre

+1. 16 +0. 38 -0.28 -0.37 +o.23

Table 53

Barley, cratr (at 85% rtry matter): cwt per acre.

Meara over 6 year6 1957-62

Arable Arable
with with

Lucerne Hay Roots

33.8
- 0.4

33.1
+ I.4

32.4 32.9
+ 3.1

33.9

33. I
+ 1.?

34.0 32.4 31.0 31.4
33.6 33. 8 33. 8 34. 5

Mean

Ley Mean
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MA.RKET GARDEN EXPERIMENT
WOBI'RN, LANSOME FIELD, 1942 ONWARDS

The purpose of the experiment is to study the effects of certain
bulky organic manures, dung, sewage sludge, and two types of
compost, in building up an agricultural soil for the grorth of
market garden crops. Certain plots are treated with fertilisers
a.Ione to pr()vide controls for the organic treatmeDts.

The crops are grown in a 2 -year rotation. The experiment
fal.ls into two periods 1942-1950 when 4 crops were grown in the 2

years; 195t onwards when 3 crops rirere grown in 2 years. The
organic manuring and the baea-I fertilisers remained practi.callythe
same unti.I 1.960. The rates of "Nitro-Chalk" on test \rere raised
in the secolrd period. A new scheme of manuring was introduced
in 1961.

First Period 1942-1950
-- Tf,E crrpping *as as follows:-

1st Year Globe Beetroot (sown Apri.I, Iifted July)
winter Cabbage (transplanted August, cut December

-March)
2nd Year Peas (sown March-April, pu[ed June-July)

Leeks (transplanted July,'lifted January-March).
The 2-year rotation occupied two series of plots, one carry-

ing beet followed by cabbage, whi].e the other carried peas followed
by leeks. Each series has 40 plots divided into 4 blocka of 10

plots, certiri! interactions being partially confounded with block
differences.

Area of ea<h p,!9! - 0.0125 acres,

T!9gL!qC!!E_p er acre:
(i) Organics at 15 and 30 tons:-

I)ung
Sewage sludge (West Middle€ex) .-.
Sewage sludge and farm waste compost( t ) (Cs)
vegetable compost (farm waste activated by farmyard

manure). (Cd)
(ii) Sulphate of ammonia(total to two crops)

(aJ In presence of organics 0 v. 0.6 cwt. N
(b) Without organics 0, 0.6, 1.2, 1.8 cwt. N.

( I ) composted town rlfuse in 1942 and 1943.

Basal dresiinss: 0.4 cwt. P.0. as suDerphosphate.
0.5 cwt. Ii20 as muriate of potash,

4Ppl!9e!iqr--9l-rnelllgs i
(i) Organics ploughed in in wiDter and basat dres6ing broadcast in

early spring before globe beet and again before peas. No
organics nor basaf dressings were applied to cabbages or
1eeks,

(ii) The sulphate of amr:ronia was divided as follows:-

7B
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Peas and globe beet

Cabbages and leeks

With organics

o, o.2
o, 0.4

No organics

o, o.2, o.4, o.6

0, 0.4, 0. 8, 1.2

The higher dressings of sutphate of ammonia were applied in
divided dressings accordtlg to the requirements of the crop.
In the first year, nhich was preliminary, winter cabbages

were gro{vn o! both series. They tested dung, sewage sludge, ind
composted town refuse (vegetable compost and sewage sludge
coDpost were not available). Sulphate of amrnonia at 0.6 cwt. N
wa6 also tested. In 1943 composted town refuse was again u6ed in
place of sludge compost.

Second Period lg51-196q (inctuding leeks 1960-61).
The experiment was recaat as follows:_

Seouc4ee-gl3gg,pg:
lstYear Red Beet, sown Aprif-May, tifted July _ August

followed by Spring Cabbage, planted Septernber-
October, cut April-May.

2nd Year Leeks, planted June-July, lifted March_April.

Q'ganic manures: The same four organics were applied to each of
the three crops of the rotation at lO and 20 tons per acre, i. e. 30
and 60 tons every iwo years as before.

B+q+Jertiliser: 0.3 cwt. P2O5 and 0.3 cwt. K2O as O:13:13
fertiliEer applied to every crop.

Nitrogensug_eE9EE_ilrgs: These were applied to every crop on the
following scale: -
In preaence of organics 0, 0.3, N as "Nitro_Chatk,' (Nr ).
In absence of organics O, 0.3, 0.6, 0.9 cwt. N as ,,Itlitro 

- Chalk"
(N1, N2, N3). The heavier dressings were divided; leeks and red
beet had N1 a-nd half N2 and half N3 before planting or sowing, the
remaining halves later. Spring cabbage had N1, hau N2, half N3
as a spring application and the remainder later. Leeks 1.960 _ 6-1
received vegetable compost at half rate.

l96l (includins leeks 1961-62)
Organics applied as before.

Ferti.liser tieatments Der acre:
(;l-FGts withoul "rdirc": Alf combinations of :

Nitrogl'n: 0.9, 1.8 cwt. N as ',Nitro_Chalk,, (Nr, Nc)
Phosphate and potash: 1.5 cwt. p205 with l 5 ". 5, O 

"*t.K20 as compound fertiliser O:ZO:2O or
0:14:28 (p1Kr, p1K2).

Methods of application:
(i) AII fertiliser before planting or sowing.

19
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(ii) Half PK (for potatoes) or half NPK (for red beet and
ieeks) ploughed in at tine of applying organics, remain-
der before plarting or sowing.

Note: "Before planting" fertiliEer for potatoes applied on the
f1at.

(b) Plots receiving organics:

No fertiliser; N1P1K1 (rates as above) applied before planting
or sowing, In addition, all plots were split for a teat of 0 v. 5O0Ib.
sulphate ot magnesia applied before planting or sowing. Atl treat-
ments cumulative.

1962

-Applications 
of aewage sludge and sewage sludge compost

discontinued. Dung at 10, 20 ton6 per acre replaced vegetable
compoat at 10, 20 tons per acre except for potatoe6.

Plots previously treated with sludge and sludge compost were
spLit for a test of PlK1 v. N1P1K1 (rates as 1961) alt applied
before planting or sowing, Leeks on theae plots harveated at one
time only, other plots two dates of harvest.

For red beet only, the split is across the direction of the rows,
no sul.phate of magneaia' being applied to this crop.

A comparison of sowing depths (:, 1| inches) was made on red
beet, each strip of 4 plots being 6plit for this test. The crop was
lifted earl)', because of excessive bolting, and resown at uniform
depth withc,ut further manures.

Cabbage6, Ieeks, and red beet are graded and the numbers and
weights in each grade are recorded. Since 1950 leeks have been
harvested:wo rows per plot at a time at aeyeral intervals during
the season; in 1953 the aame p.ocedure was adopted for red beet.
Since 1961 red beet has been harvested on two dates on1y. In l9S8
winter cablrage6 failed. Spring cabbage 1952-53 failed and was
replaced b;; peas, in 1953 also red beet failed and was replaced by
white turnips. Spring cabbage 1955-56 failed and earty potatoes
(Arran Pil,:t) were glown instead on the saEe manure. It x,as
decided to continue this change, the organic manures beingploughed
in in winte:, ihe fertilisers broadcast on the flat in spring, and the
potatoes planted by machine.

!i!qi!g: From 1943-45 ground chalk at 29 cwt. per acre wa6
applied before planting cabbages. In 1948 and 1949 an amount of
ground chalk was applied for the red beet equal in weight to all the
arnmonium sulphate previously applied up to date. In 1950 chal.k
was applie,l to red beet equal to the amount of aEmonium sulphate
used on th(, p.evious four crops on this bIock. In 1951 certain
plots which were still acid were corrected individuall.y. From 1952
onr^,ard6 1(l cwt. CaO as 18-20 cwt. of ground chalk was given be-
fore every crop of red beet. In 1955 this dressiDg was applied to
spring caboages also. In 1958 the quantity of ground chalk vras
raiaed to 23 cwt. per acre.

80
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For aoil organic matter data aee Marur, H.II. and Barnes, T.
W. (1956). The perEranence of organic matter added to Eoil. J.
agric. Sci., :1E, No. 2, 160-163.

For weed growth aee Mann, H.H. (195?). Weed herbage of
slightly acid arabl.e soils as affected by manuring. J. EcoI., {!,
1949-156.

For bolting of red beet see Mann, H. H. (1951). The eflect of
manurea on the bolting of the beei plant. Ann. appl. Bio1. l!, No.
2,435-443.

For a eumDary of the results see Rep. Rothamst. exp. Sia.
for 1962, 186-193.
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X/IRKET GARDEN EXPENIMENT WOBURN, T-ANSOME FIELD
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M.ARK.ET GARDEN EXPERIMENT WOAURN, I.AI\ISOME !.IELD
T.ble i5
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IRRIGATION EXPERIMENT
WOBURN, BUTT CI.OSE, 1951 ONWARDS

The erperi[tent teata the timing and intensity of i$igation
treatDenta on (i) an arable rotation and (ii) a long-period gras8 ley.
The treatments which are applied by overhead spray-Iines, are
decided by the Physic8 Departmeqt on the basis of meteorological
data. The details of the irrigation treatmetrts are published
yearly in "Results of the Field Egref iments".

The experiment conaiats of four series each divided into 12
main plots providing three randomiaed blocks of four irrigation
treatments each. Three of these series cary in turn the crops of
a three-courae rotation, the fourth is laid down in tong-period tey.
For all cropa except beana the main plots are split to teat two
levels of nitrogenous manuring, These dlessings afternate on
theb haf-plots in the arable cropa, but cumulate on the graaa plotB

Main plot 6izej Arable cropa 0.0556 acre; gra8a 0.0528 acre.

EsEl_Eerlel 19!L!"3.

Eolatign: lat Year Early potatoes (tllster Chieftain) IoUowed by
winter cabbages (January King)

2nd Yea! Sugar beet (Kleinwanzleben E)
:|rd Year Barley (Plumage Archer)
(iraas ley: Italian Ryegrass 6 lb. , Cocksfoot (S. 26) 16 fb.,

White Clover (5100) 4 Ib. , Alsike Clover 2 lb.
per acre.

Main- plot treatments: Four i$igation treatments as specifiedbythe
Phyaics Department. These treatmenta rotate on the arableplot€,
but on the grass plota they are cumu.lative.

B=!4-I9q"YIlIgi
Supplied as

cwt. per acre compound
N P20E KZO fertiliser

Early potatoes 0.5 0.5

c"bb"g."(1)
O. ?5 7 :7:10!

l2\
Sugar beet '

Grass Lev - 0.6 0.6 0:1 3:1 3

(1)Co--.n"ir,g in 1952 cabbages received 18 cwt. ground chalk
per acre.

(2)Co-rrr.n.irrg in 1952 the sugar beet received 5 cwt. of agricuf-
tural salt per acre. The tops were carted off.

SgL-plot treatments in addition to any nitrogen in basal dreasings:

Early potatoes O v. 0.5 ccrt. N as sulphate of aErmonia.
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winter cabbage 0.5 v. 1,0 cwt. N ae "Nitro-Chalk"
Sugar beet o v. 0.4 cwt. N as "Nitro-Chalk"
Barley 0 v. 0.2 cwt. N as sulphate of ammonia
cras6 ley 0.15 v. 0.3 cwt. N as "Nitro-Chalk after

each cut except the la8t.
In 1952 the winter cabbages lailed owing to bird damage.

Second Period 1954-56.
TEE;"igLilcheE e was modified as follows:-

The early potatoes followed by winter cabbage were replaced by
maincrop potatoes (Majestic) which received a basal dressing of l5
tons of dung in addition to ferti-lisers as before, The fertiliaer6
were applied on the flat and the potatoes were planted by machine,
The variety oI barley was changed from Plumage Archer to llerta.
The original grass-clover mixture was ploughed up and the plots
resown with Cocksfoot (5.271 28lb. per acre in spring 1954. The
basal manuring for the grass waa changed to 0.6 cwt. P2Og, L.2
cwl. K20 using compound fertiliser 0:10:20. The grass was cut
when it reached a definite height, the nitrogen dressings being
given independently according to the number of cuts taken froE
individual treatments. The nitrogen treatments, which now alter-
nated on their half plots, were applied for every cut including the
first instead of after every cut except the last.

The lime &essing was fixed at 10 cwt. CaO per acre given as
ground chalk for sugar beet.

Thild Period i 957 -59.

-T-Ata 6a survey for potato root eelx,orm made in 1956 had
shown a serious build up of this pest on some blocks. Potatoes
were consequently replaced by sugar beet.

The new rotation was 1st Year Sugar beet (Kleinwalzleben E)
2ndYear Spring wheat (Peko)
3rdYear Spring beans (Gartonrs Tick).

The existing Cocksfoot ley (S.37) sown in 1954 was retained. The
N splits were changed from alternating to cumulative.

rhe basal manurins 
" 

,":#."T.""r::""J*,

S,rg". b""t(1)
Spring wheat O.4

Spring beans

N P205

0.6 0.6

0.4

0.3

- 0.6

Kro Fertiliser
0.9 7: 1:lDl
0.6 7:?iOl
0.6 0:10:20 (placed)

1.2 O:10:20Grass ley
(1)Al.o ."".ir.d 5 cwt. sa.rt per acre.

The half plot tests of nitrogen treatreents ir addition to any nitro-
gen in the basal dressing were:

Sugar beet 0 v. 0.6 cwt. N as "Nitro-Chalk"
Spring wheat 0 v. 0.4 cwt. N as "Nitro-Chalk"
Spring beane 0 v. 12 tons dung(l)
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Grass ley 0-3 v. 0.6 cwt. N as "Nitro-Chalk" for every cut.(l)n.rf piot" for dung taken at right angles to the original nitro-
gen splits.

Since 1957 the spring beans have been used to test demeton
methyl as a spray against aphids. The treatments have been (0 v.
i$igation) x (0 v. spray), No spraying was done in 1958. In 195?
the outside rows of certain plots were used to test the effect of
hormone sprays for setti.ng the flowers. Spring beans and rrheat
have been combine harvested since 1957.

Commencing in 1958 a test of extra muriate of potaah has
been made o:r whole plots of the grass ley, to find out x'hether the
high level of nitrogen on some plots requiles a high level of
potassium. The treatments which are cuEulative are(0 v. irriga-
tion) x (0 v, 0.6 cwt. K20). The potash dressing is repeated on
several occaaions according to the seaaon,

l-irning: Ground chalk at the rate ol 10 cwt. CaO waE applied to
sugar beet in 1957. From 1958 to 1960 tbe dressing was raised to
46 cx,'t. ground cha-Ik.

Fourth Perird Commencing 1960.
The rotation is lst Year Early potatoe6 (Aran Pilot) followed

by trefoil green manure
2nd Year Barley
3rd Year Winter beans

The Cock6foot ley waa ploughed up and the plots sown down with
Italian Ryegrass s.22 in autumn 1959.

The ba6al manurea on whole plots are as follows;-_
cwt. per acre

0.2

K20 Material

1. 5 0:14:28 on tlat
0.3 12:12:18 in Beedbed

0.I 0:14:28 placed

1.2 0:14:28 sprlng top
dreased

The nitrogen splits on half plots are:
crt. N per acre

0.6 v. 1.2 Sulphate of ammonia on flat
o v. 0-2 "Nitro-Chalk 21" in seedbed

None

0, 3 v. 0.6 "Nltro-Chalk 21"
The early potatoes carry an additional test on main plots (0 v-
irrigation) x (pre-emergence spray, no cultivations v. ordinary
inter-row cultivations). AJter the potatoes are Iifted certait! plots
are immediately sown with trefoif to test trefoil green manure for
the folLowing barley crop. The treatments for trefoil. are no
irrigation v. irrigation before sowing and again before ploughing in

See Penman, H. L. Woburn Irrigation, 1951-59. l. Purposg
design and weather. J. Agric. Sci-, 1962)!9, 343-348. II Results
for graaa. Ibid, (i962) qg, 349-364.III Resulta for rotation crop6.
rbid (1962) 58, 365-382.
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Early pc'tatoes

Barley

Winter t,eans

Gras6 ley

Early potatoes

Barle,
Beana

Gras6 ley

N Pr0s

- 0. ?5

0.2

0.4

- 0.6
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