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THE WOBURN EXPERIMENTAL FARM

RECENT CHANGES.

In 1876 the Duke of Bedford started and carried on for many
years an experimental farm at Noburn, on a light sand)'soil, at
which the Rothamsted experiments on wheat and barley rvere
repeated in a modified form. Three other investigations $'ere
included: the effect of lime on an acid soil, the manurial value
of cake and corn fed to farm animals, and the effect of green-
manuring on a light soil. The Royal Agricultural Society was
responsible, through their chemist (Dr. A. Voelcker till 1890, after
that Dr. J. A. Voelcker), for the conduct of the experiments, and
in 1912 took o\.er the farm entirely. In 1921 they gave it up, and
Dr. J. A. Voelcker then carried it on rvith the aid of a grant
obtained through Rothamsted: in 1926 it was taken over entirely
by Rothamsted, the laboratory was refitted and the pot culture
siation put into full rvork- Sioce 1927, Dr. H. H. IUann has been
in charge, with l\tr. T. W- Barnes as assistant. A grant has been
obtained from the Royal Agricultural Societ)' enabling us to make
a statistical examination of the rvhole of the data assembled during
the entire period. This is proceeding and is promising ioteresting
results. It is too early to discuss the crop relationships, but some
of the efiects of fertilisers on the light sandy soil are being dis-
covered b1'Dr. Crowther and his colleagues. There is no evidence
that the addition of lime has increased the availability of the
potash, nor that potassic and phosphatic manures havc used up the
iime (the exchangeable r'alcium): nitrate of soda. indeed, has a
slightiy conserting effect; sulphate of ammonia, on the otler
hand, exhausted it and made the soil acid, not, howeter, as acid
as it might become, because as the acidification progressed so rhe
loss of lime by leaching became less. It is interesting that sup€r-
phosphate, even when applied erery year for 50 years, has no
iendincy to make the soil acid, although the trVoburn soil contains
little or no calcium carbonate and readily becomes acid. Sulphate
of ammonia did not reduce the exchaogeable potassium. The work
has been simplified by certain modifications in procedure designed
b1'. Mr. Basu and Dr. Crorvther.

For the 6rst time since 1905, the I-ansome Field Sreen-manur-
ing plots gave good f-ields, and tares proved bette. than mustard;
rvi cannoiat present offer an explanation for this.
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REPORT FOR T929.

By Dn. J. A. VoELcKER, C.I.E., M'A.

The early part of the season was rainy' and followed by a cold
and windy January and February, 1929- Fairly dry weather pre-
vaited uniii May, and from June onwards there were contioued
spelts of droughi until harvesitime. This enabled the corn harvest
to be gatherid in well, but roots, green crops' and Potatoes
suffered, and grass grew only moderately.
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FIELD EXPERIMENTS.

1._.CONTINUOUS GROWING OF WHEAT AND BARLEY
(STACKYARD FIELD), 61sr SEASON'

WlLeat.

After the cleaning fallows of 192? and 1928, " Million " wheat

was sown on October 31st, 1928, withholding all manures' .to
ascertain the eflects o[ fallowing and the residual manurial rn-

fluences. It came up well. At first' Plot llb (farmyard manure)

looked best. ln Deiember. plots 1 (minerals only) and 5 (lrme)

looked well ; 2a (sulphate o[ ammonia) was the worst and nearly

bare; 2b was better: and 2bb better still'

The wheat greu only sloNl), but by January it covered the

ground and had suffercd iittle damage from game or rabbits'

ln lanuarr. llb arrd I no lonqer stood out; 2a and b, how-
e, e, .e,i-rained'ihe worst. B]' mid--April' 4 once more stood olt
.rro".io. to I and ? (unmanured)' and i, 5 and 8 superior to 3, 6, 9:
.,.,Liilit. tro".t".. because thi soils of 2' 5 and 8 appeared drier
ihan t(o.. of 3, ti, 9. In May. tlre limed plots 8aa and bb were

remarkabll superior to the unlimed' and 3a (double nitrate ot soda)

to 3b (single nitrale of soda) ; l'lb' howe\er, \las no longer superlor
to the rest.
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The summer drought checked t}Ie wheat, and numerous weeds
appeared: mayweed on unmanured and mioeral plots, spurry on
sulphate of ammonia plots, and coltsfoot, proppy and vetch on the
remaioder. Evidently on this weedy light land, two years' intensive
cleaning is insufficient.

In the winter the soil on the nitrate of soda plots \!as notice-
ably darker, and wetter in appearance, than that on the sulphate
of ammonia plots-

The yields are given in Table I. The yield of the unmanured
plots (1 and ?) exceeded that of the previous 12 crops, being about
equal to the 50-year aterage. In spite o[ t-he appearance of the
crop, residual effects were produced by farmyard manure and
minerals, especially potash, and by lime, but none by sulphate of
ammonia and nitrate of soda.

Ba ey.

The longer interval available for cultivations had kept this
crop clemer than the wheat, and the two vears' fallorv was very
efrective. The yields obtained (Table II) were the best for the pait
20 years, although some spurrv again appeared and the crop looked
yellow on the unlimed plots. Throughout growth the best plot was
the farmyard manure plot (llb): the worst were sulphate of
arnmonia without lime (2a, bq 8a,8b). The arvns of the barley
were darker on those plots a'here no phosphate had been given
than on the rest.

TABLE I.

CONTINUOUS GROWING OF WHEAT, I!29.
(After 2 years' fallow.)

Stackyard Field-Produce per acre.

Iltuu6 ,{pplied Atuua[r.
(B€roE &. faxow).

F@ @outs sc Repqt 1927-2a.
No M&ues io 1929.

I U@anured
?: Salphae or Amuia .. .. :. ::2aa A5 a, mln LiDe, J.D., !90s, rerEted l9@,

t9t0, t9

cdr i c6 wcishtp6 lDq lDera@. I a.re. rbuh€I.
Chaff,

2b
2bb

3b
1

5b
6
7

ab

abb

9b

l0b
lla
tlb

r 1.1
0.3

,.7
t.l
5.t

l2.a
9.5

17.a
r0-9
13.3
l2.a
8.5

2.7
7.9

9.4

t7.2

t7.o
9.3
5.6

16.5
2t.g

lrl I
0,61

1.5,(

1.21
8,30
6,53

16,38
4.32

12.13
9.aa
7,50

2,79
5.86

2.61
7.01

18.43

10.89
6.93
5.05

t1.21
20.95

59.2

ses
57.O

60.6
58.7
57.7
57.7
59.5

_
59.5

54.,t
54.5

59.o

5.98
0.1,1

0.49
0.57
2.42
6.86
4,93

9.?l
5.44
7,O4
6.72
4.42

1_39
1.t1

1.50
!r39

9.30

8.96
4.94
2.a6
4.81

ll.4a
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T^BLE ll-

CONTINUOUS GROWING OF BARLEY, T929.
(After 2 years' fallow.)

Stackyard Field -Produce per acre.

Maoc Appli.d ADouaIy.
(Bdor. t!. F..uor).

FG dordr s.. R.port l9r-2a.
No X.Du!.. in 1929.

t Utrdadur€d

2.. As 2., Firb u6r, Ma., 1905, r6p.arrd 1909,
1910, 1912, aod 1923 . . ..

2b As2a, rirb LjEe, Dt.., 1897, rcp..t.d l9l2 .,
2bb I A6 2a, Filh Lio., Dd., r 897, rF.tcd lld., r9o5' 3a !Nrtrateolsoda .. ..
3a As3a, Firh LiD., Irn..l92l
3b Nit.ate o, Soda .. . .

sbb As3b, wilb LiEe, Jan.,l92la. Mioqal tIaDuies {Sup€rpb6phate aDd Strlptate
of Pot sb)

ab As &, Fitn Lioe, lgls . .
5a Minenl l(ellEed Sulphat.of Ame@ia ..
5! As 5a, wirh Lid, M&.,1905, Epat d 1916 ..
5b As5a. Eth LDe. Dec,. 1897. eDetld l9l2
6 Mind.I ltaourEs i.d Nitraic ol Sod.
7 Uomtrurd
8. Mioeral Mdu6 a!d, in altsr.te yeaN, Sdpbate

of ll@@i, . .

Ear Asa., eirh LiD., D..., 18s7, ftpeated l9l2 ..
ab Mbel yaottE add Sulpbare oI Amtuonia

(o@itted in,lte@te yea$) ..
8bb As 8b, ritL Lime, Dec.,lag?, rep€ated l9r2 ..
9a Uineral llanuE and, iD altemat. yea6, Nitrare

ol sodr
9b ltioeral l[anu6 atrd Nirate ol Sod. (oditted in

allftar. y.6,
loa SuFrph6pb,rc and Nirral. ol Sodr . . . .

lob Rrpc Dusl . . ..
lr. Sulpbak ol Purd:b and:\trrateofSoda ..
llb Fd6]-dd llanur.. ,.

20.4 s.sr I so.r2.7 t.2t
't2.a2

2.61

10,36
15.10

.50
la.ag
1A2

rt.a9
9.61

12.8,1
11.05
.l.l,a
4.79

1.1.16
r53r
12.12

0.,r3
ta.,rt

0.85
ra3a

r9.5
49,7
51.7
51.5
51.0
19.7

50.a

Y
ags
52.0
50.1

soo

si3
5l.a

1.1.9
2,t.9
20.0
33.4
r6.0

la.3

2l.l
24.4

5.4
l5.o
21.2
30.6
20.2

t.l

3.7
30.3

33.9

36_0
2l.l

5-1
29.r
3.r.7

11,37

7.A2
r2.8:
8,61

9.9S
lr.l7
2.31
?-ra

I t.29
1a.36
Ll9
o.5?

lt.16

l.al
1a.50

t6.05

11.23
to.l I
2.75

lr.39
16.47

9. ROTATION EXPERIMENT.

THE UNEXHAUSTED MANURTAL VALUE or CaxB erp ConN
(STACKYARD FIELD).

Series C.

The smalt cloler aftermatb of 1928 was not led off, but
ploughed in rvith a tractor plough. This possibly explains the
growth of veronica, chickweed and grouodsel in the young wheat,
and the thistles tiat came later. Hand-hoeing was eflective, but
the crop, as usual, was poor :-

Wheat (after Red Clover, 1928) Produce per acre.

i ncra co. Ii__t T.U Cc!. Str.F, CL.fi,
Itreiaht. &c.

i e*t.b. wr. p.' a*ter. I

19.6
t7.o

lb.
59.3
55.2

52.0 20.68
5l.l !0.16

- 1.16
522 16.02
52.9 16.79

13.5
t2.o

lb.
t9
l6

Cb.If,
Tot l

I (Corn) ..
2 (Cake) ..

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-1-111 pp 6

WOBURN EXPERI
DATES OF SOWING AND HARVT

Sugar
Grass

C.op and previous
otre.

Early Potatoes,
after Barley
(Ecupse)

Potato€s (o$I!
seed, Ally)

Soiling crop after
Potatoes, 3 bush.
Rye, I bush.
Vetches, I bush.
Beans ..

Rwe and \'etches
(3':r) afte! Sprhg
Oats. Barley aftet
Rwe atrd Vetches
(t'lumage Archer)

Grass a{ter Barley

Forage alter Grass

Kale: 3 acres after
Mustard {eateD off
bysheep).2acres
alter Forage

Cultivation. llanuring-

Bedlord re{use
tons per acre

3Super.,2S/Amm.
2 ll Pot.

l5 tons Bedford
d ung

2 tons Lime . .

lI'Amm.
tons Lime

Ploughed March 12. Roll,
cultivated and harrowed
Ma!' 20, on 22 ins. ridges

Stubble, tractor culti-
vated in autumn and
plougbed. Ploughed, har-
rowed and cross cultivated
March 26. Bouted up
April I -2, 27 irls. . .

Cross cultivated after
Potatoac atrd drilted ,.

Stu bble plougbed and har-
rowed. Ploughed April
ll-20, barrol*€d and
dr fed .,

Ilarrowed

PlouRhed, cross cultivated
and harmwed- Dritted . .

Stubble cultivated Oct. 3.
Tq'ice ploughed and culti-
vated. Bouted 27 ins.

Stubble cultiYated Oct. 3.
Twice ploughed and culti-
vated. Bouted 27 ins. . ,

I S/Amm-,2 Super.
I M/Pot.

2 S/Amm-, 2 Sup€r.
I M/Pot.

I

I

Apr. I

Mar. 20

Sept. l9

Jau. 4
Feb.2{

May 93

Apr. I I

July8

NIay 93

Great
Hitl

Road
Piece

l0+ I
:

R!'e: 3 &res after
Mustard, 2 acres
after Forage

Potatoes alter
Barley ..

Sugar
Barle],

Ploughed, roIed, har- 2 S/Amm.,3 Super.
roiged, and driled

Tractor ploughed, roued,
hairoE ed, driled

2 tons Lime, 2
S/Amm., 2 Super.,
2 M/Pot., 12 tons
Bedford duug ,.

2 S/Amm.,
3 Super, 3 Kainit

3 times ploughed, culti-
vated and harro$ed

Fa-low ploughed,by steaE
tackle, and cultivated
wittr horses. Twice horse
cultivated and twice trac-
to. cultivated aod har-
rowed

I s/Amm.,
2 Super., I M/Pot.

As above,
with 12 tors dutrt

2 S/Amm.,
3 Super.

I S/ArDm.
2 Super.
I M/Pot.

Jan.
Apr. 29
Apr. 2 t

Butt
FurloDg

Barley after Sugar
Beet aDd Potatoes

B€et
Dec.

Bade)'
Srvedes

Fallow

May 16

JaD.

July 30Field

WarreB
Field

10 Wheat alter
Fallow ..

. All 1929 excq)t where otherqrise stated.

May l4

Lansomc
Piece

1+

8+

4

Date of
trlanuring.*
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)NTAL STATION
tNG, AND YIELD PER ACRE, 1929

NotE.--See p. 76 for particulaB of permanent exPenmetrts on Stackyard aBd Ilftome Fields'

73

)ate and iatr
of so*'in8.t Cuitivation.

Harvest- Carted. Thrashed. Yield
per acle.

Notes.

flay 23 Four horse ho€ings Oct. 22-31 Oct.22-31 sec P 11l
16 ib. per TNo hand hoeings

Chain harro$ and
Apr.4-5 horse hoe. TNice
20 c$t. per bouted up
acre .. Juty 15 ..

Ditto . . .. Sept. 16 . .

Sept. 26 ..
3 bush. per

35 cs't.
5 tons

13 ctst. . .

2 tons
oars laiLd

lin to.age
.rop,sohall

_ ploughed
Eaten ofI bv rup, r@iD.
shecp .l l:iio,:i::i

acre I Il-l-r-
sePt.2&29 I I ] '(re28) 2li i ibosh. per i

f#, ,i I r:r'i"uo.o, oo. . . Aus. r7 .. I eug. r; .. Nov. tz
3 bush. per I I Itt

L - Jutre28 .. llulyg .. | -l_llt-l-
Juty 6 .. I Horsehoed

sept.26.. I - I - i -
May 16 .. I po** *i"" r,"r-, sept. 14-18 I sept. rals see P loS' 

lrowed & rebouted I llrll
I I r I , p.o,grr

Juoel .. I Roued, twice horse ocE.2 .. Lo.t. z r3tons .' Pr'Y'Dtid

lli*;il ,.. | '"*""

] 
lto dFrsh

a bush. p€r 
I&rE
I I ltr*eoc."

' I 'o' 
*outotll

I Fht roled. I acre r I I l

I uma t" t'oet aad I I i I

Nov.ffi.. lflough&up .. le"s.22 .. l,rug.ro .. ] Nov.20 | lsc\rt.
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These results show, io common with earlier reports, that the
extra nitrog€o on the cake-fed plot has no effect on ihe subsequent
wheat crop.

Series D.
Swedes followed tlte 1928 wheat, and, in spite of droue-ht.

aphis attack, and damage from rabbits on Plot 2, gave a fair yield
wit} no sign of " fingeiand toe. " The yields weri :-

Swedes (after Wheat, 1928) Produce per acre.

I
2

(Co.")
(Cake)

The produce was divided equally oser the area and fed off br
sheep, which received also corn and cake as follows:-

Corn-Fed Plot:

Coke-Fed. Plot:

Barley and oats equivalent to 24.61b.
nitrogen per acre.

Linseed and cotton cake equivalent to
56.5Ib. nitrogen per acre.

_ _ 
The land was ploughed in February, 1930, in preparation for

barley.

3. GREEN CROP AND GREEN.MANURING
EXPERIMENTS.

(a) Sh-cbyard Field.-S eie s A.
Upper HaIf : Wheat after Green Crops fed ofi by sheep.
Following the tares and mustard crops of 1928, wheat was

sown- As usual, it showed the initial superiority over the adjoiniog
Permanent'Wheat plots, followed in May by poor later g.o*th ati
low yields :-

Wheat after Green Crops fed ofi: Produce p€r acre.

H..d C@.
wersb- T.il C@.Busbels. et Weisht
BGh.l-

l, after Tares fed orI
2, as I, Limed lY2:l
3, after Mustard fed ofl . .
4, a-s 3, Limed l9S3
5, adjoinirg laod (Potato plot). .

s.7
5.5
8.0
5.4
8.0

ll).
59.3
58.5
58.7
58.9
58.8

8.3
7.0
7.4
5.5
6.3

lb_
20
t2
t2
t2

These results are similar to those of previous years, and show
also a {urther drop on the limed plots, Nos. 2 and 4. The possi-
bility tlat lack of readilv available nitrogen is responsible for the
low yields is now under investigation in both field and laboratorv.

tons.
7.25
4.10

17.5
12.5
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Earlv and late applications of nitrate of soda, singly and together,
werC given to small plots on this area, and produced an increased
growth of a better colour, This result is being closely followed up.

Lower Half : Green Crops fed ofi by sheep.

Twitch was prominent in the wheat stubble of 1928, and
necessitated vigorous operations before mustard and tares e'ere
sorvn. In spite of the drought, a fair crop was obtained, rvhich
was fed off by sheep, receiving in addition 3cwt. per acre cotton
cake. The land rvas then ploughed in preparation for wheat.

(bl Lansome Fiekl-
'Wheat : after Green Crops ploughed in.
'Wheat was drilled after the mustard and tares were ploughed

in. It came up well, grew vigorously, and gave very satisfactory
results. This result is in marked contrast with the series of wheat
failure on this field in previous years. The results were:-

Wheat after Green Crops ploughed in. Produce per acre-

H.rcfr. I I

-- &!shr T.n c@. I

Bctels. per I

lBBber.

old
Plots.

New
Plots.

I, after Mustard
2, after Tares

3, altei Mustard
4, afte, Tares
5, Conhol (no greetr-crcp)

.. 25.0 53.0

.. 30.6 57.8

.. l8.l 57.3

l lb. l

$.3 I

54.1 I

.. 28.5

.. 38.5

lb.
64
78

2l
32

29.8

20.0
29.6
23.9

The table clearly shows the increased yield compared with the
control, and-for alrhost the first time-the yield after tares exceeds
that after mustard.

.1. MANURING AND LIMING OF GRASS LAND.

Broad, Mead.
Plot I (basic slag and once kainit) has now been included in

an intensive grazirrg area. The remaining five plots were grazed
by erves aod bullocks; the limed plot (4) was closely grazed, while
the herbage on the farmyard manure plot (5) was coarse, with but
little clo[er; it was very rough on the unmanured plot (3)- The
limed plot again showed abundant growth of daisy and cootained
much cloler. Plot 9-basic slag and sulphate of potash-was
fresh and green, while Plot l-super. and sulphate of potash-was
dried up.

5. REPLICATED EXPERIMENTS.

The results of the replicated experiments will be found on
pp. 106-1 14.
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