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\Yobum rliffers signlicantly t ffiH:Yr:'.'.f"es in response to phosphate and
potash and in the strong negative interaction between nitrogen and potash. The other
first order interactions are also negative (though the dilferbnces ari not significant).

Excluding Woburn and the early experiments having different levels of manuring,
the remaining experiments show a sigrificant response to nitrogen, significantly di{fer-
ent for the different experiments (though showing no correlation with year or place).
Thev also shorv a small but definitely significant general response to phosphate, not
significantll' different in the different experfunents. The general response to potash
and the interactions are not significant. The significant depression of yield with potash
at \\'ye in 1932, therefore, and the significant irteractions at Wellingore and Wye
in l93l appear to be due to chance and may be ignored.

An earlier series of single plot experiments was carried out in the ,vears 1922-2{i.
There were 5l experiments in which the yields were recorded, carried out at 18 centres.
Al[ experiments (wit}I one or two minor exceptions) contailed the treatments O,
\PK, NP, NK, PK, the levels of manuring being the same as in the replicated
experiments 1927-28. The experiments are reported in detail in (1). The mean
responses were as follows ;

-0.385
-0.121
=0 

31.1

+0.3I6

* Dressed grain converted Jrom bushels per acre.t Computed frcm the variation in the response under comideration froE expe ment to

The average responses to nitrogen and the complete fertiliser are significant.
There are indications of a significant variation in response to nitrogen and iomplete
fertiliser {rom experiment to experiment. The difference in response betweeu the
complete {ertiliser and the sum of its components does not approach sigrrificaace
(the standard errors shown are not appropriate for testing this difference).

1 E. J. Russell atrd L- R. Bishop, " Investigations on Barley. Report otr the Ten years of
Experiments under the Institute of Brewing Res€arch scheme, 1922-193f." Supplemeot to the
lownal of the lhstilrte ol Breui g, Vol. XXXIX., No. ? (Vol. XXX., Des series:); 1993.

Graia
cBt. per acre.*

+2.66
+ r.82
+0.rs
--{.11

Sta[dard
Error. t

'Io Complete Fertilislr (\-Pl{ O). .'roNit;gen (NPK PIi) .. '.. .. .: ::
lo Phosphatc (-\PK-N K)
To Po1a,h (\PK-\P) . .
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EXPERIMENTS ON POULTRY MANURE AND AMMONIUM
BICARBONATE

No. oI
Plots

Rothamsted isee pp. l4{i-7 for details)
Wobum (See pp. 154-5 for details)
I-ady MaDner's School, Bakewell (A)
Lady Ma.nner's School, Bakeweu (B)
Grummar School, Burlord
Dartingtotr Ha[, Tot]xes, Devon (A)
DartinEtoo Ilall, Totne", O."o" iei .. .. .. :. .:
Fa.kenhaE School, Norfolk ..
CounLy School, G,odalmirg, Surrey
Messrs. Sp€trcer ThoEas, Honeydon, Beds. J. W. Dalta-s, Esq., Coutrty

Organiser,.
Tbe High Scbool, Newc-astle, Staffs.
Sailols' Orphan Homes School, Ne1lrlands, HulI
Herdordshire Farm Institute, Oaklands, St. Atba6
T. H. Ream, Esq., Porlobello Farm, Dr. Potton .. ..
Church of EnglaEd School, Staindrop, Co. Durham
The Horticultual Cruege, Swadey (A) ..
The Horticultural College, SwaDley (B) ..
Coutrty School, Welshpool, Montgomeryshire (A)
Coutrty School, Welsbpool, MoattoEeryshire (B)
South-Ea-stem A8ricultural Crllege, Wye, Kent (A)
South-Eastem Agricultural Cruege, Wye, Ketrt (B)
Ouadle School, Pete.borough

la
I
2
2
2
lb
lb
2
2

48
21
l6
l6
l6

16
t6

I
2
2
I
I
2
2b
I
2
2
2a
I
2

I6
t6

l6

l6
l6
t6
16

l6

E x p eritnental An argetnents

(r) Arcombiratiotrs" {r%} ' {.%} . {r&..}
Ratrdomised blocks, second order interactioB codounded.

(ra)Aucombina,io4s"{r%} " {[|f },. {..&,}
Randomised blocks.

ro'l(rb) A, combiDa,.jon'.' 
tH$ E||i . {.1^ } ' {r,3", }

Ratrdomised blocks, oae ioteractiotr degree oI lreedom cotrIoutrdeC.
(2) No N, S/A, B/A, P.M. ')
(2a) O, S/A, wet and dry P.11. I Latrn Squares.
(2b) o, i S/A, s1.t, r,.u., Cuano. .)

Rates of Marurbtg
_ S-ulphaig o_{ ggeoda at the rate oI 0.6 cwt. N exept {or Rothamsted (0.6 a.nd 0.3 cwt. N),
Dart^ington lall (0.57 cwt. N), Oaklands (0.3 cvit. N), Potton (0.4 c*'t. N), Swaoley (A) (0.6 and
0.229 cst. 

^N).- 
Superphosphate at the ra,te oI a.pproximately 0.5 cwt. P,Os in typei f, fa, tU,

except {or Oaklands (0.25 cwt.), i.e, the equivaletrts of rbc P.O. itr tle poultn mairurc. ln tvoes
2, 2a, 2b a baral dre$ing was g,vetr. at the rat€ of 0.6 cwl.. P"O, except lorbundte 10.6t .rai J,Swadey (2.0 crrt.) ard Wye (0.44 cwt.).

Centres Type of
Expt.
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Cotr.farison of Poultry Manure with Equioalent Artilicial's. Ty?esl,la and.lb

cotrstructing
at Rothamsted shere there was no confounding.

C onclusiott s

Sulphate oI ammonia and superphosphate Bive signiJicantly greater yields on the average
than poultry manurc, therc beitrg tro significant differctrces in respotrse (considered as a. perce[tage
o{ mean yield) at the four stations where there was clear rewonse to {ertilisers.

Place Clop No
Manure

Poultry
Manure

s/A
aDd

Super.

P.M.-(N+P)

Actual
Percellt.
oI yi€ld

Per cetrt,
oI m€an

Oaklands
Swadey

Potton

Honeydon
Da.rtingtoE

IIall

ril*,"'ii-
sted

Potatoes : toDs

o"iio" 
' 
ii""

Sprouts: Total
saleable : cut.

e';""lLrii.;it.""
Kale : tons
Sprcuts Total

sa.l€able : cwt.

8.80
7.41

21.30

30.95
33.76

2r.67
28.85

r.39

5.O2
8.29
7.36

26.O9
39.01
t.37

23.7 5

27.50
40.63

4.9r
8.60
6.70

2i.24
43.14
t.54

25.t1

31.20
42.94

+0.11
-0.3I
+0.66

- l.16
-4.t3
-0.l7
-r.39
-3.?0
-2.31

+2.2 +8.8
-3.7 + ll.8+8.7 +7.1

-4.7 +r0.r
-r03 +1.7
-ro.9 +r3.2

-5.8 +3.r

-r2.5 +10.3
- 5.7 +8.r

44.3

28.8

23.0

Y

In corctructing this table the second order interactions are assumed to be tregligible

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-1-3 pp 9

i66

Summary

Tyles 2, 2a arul 2b

tFirst picking October 5th, second picLing October 18ti. After this eleven oore pickings were
made, but most o{ the individual pickings did Dot cover the whole expedment and are rot
worth coasidering sepamtely-

lSaleable sprouts.
C onclusiotts

Most of the experiments show a signilicant rcspotrse to nitrogetr, The yields oI potatoes with
poultry manure and ammonium bicarbonate ar€ less, but not significantly so, thatr with sulphate
of ammo a. Swedes and matrgolds give significa.rtly smaUer yields {.ith poultry manure than rith
sulphate oI ammonia ; the differeDce v{ith ammonium bicarbonate is llot signilicant. .wet poultry
manure at Wye produced no response. Sulphate oI ammoda depressed the yields oI sprouts at
SwaDIey si8nificantly *hereas the deprcssion with poultry marure was smatl atrd trot si&fficant,
b€ing signi{icantly less thatr the depressioD with sulphate oI ammoda; guatro occupied aa
intermediate position.

Place Crop
No Sulph. Sulph.

Bicarb. trIanure
Stan-
dard
Erlor

Staitrdrop
Welshpool

(A)
Burlord
Newcastle
Fakenham
Bake$'ell

(B)
Newlands

?.83
10.62

7.83
6.81

12.15
8.61

6.65
11.57

10.15
I1.90

8.95

12.36
9.27

8.29
12.09

9.45
1r.63

8.86
6.67

t2.24
9.32

r1.67

9.44
11.56

8.70
7.59

12.18
9.50

7.70
12.23

11.43

8.5 3
7.0 8

12.24
9.17

7.60
11.89

0.323
o.507

0.250
0.t55
0.925
0.304

o.287
0.633

Mean of P otdo Erpelinents 8.98 10.03 9.71 9.8 6 9.61 0.112

Welshpool
(B)

Outrdle

Swedes : Roots :
totrs per acre

Tops: ,, ,,
Swedes : Roots ,,

8.50
2.39
7.41

10.32
3.43

10.03

r0.64
3.64
8.53

9.68
4.09
6.84

9.7 8
3.39
8.20

0.612
0.263
0.491

Bakewell
(A)

wye (A)

Mangolds : Roois
tons per acre 24.91

24.29

28.19

28.54

26.46

26.27

26.73

25.68

0.557

0.542
WetP.M.

23.62

Swanley .
(A)

Brussel Sprouts :

cwt. per acrc
lst and 2trd
pickings*t

Total oI all
pickiDgst

Tota.l of blo*'tr
sprouts

3.11

25.16

8.88

2.58

22.19

7.38

2.t7

19.50

7.90

Guano

2.47

21.95

s.06

3.91

23.43

9.34

2.93

22.45

8.51

0.665

1.r99

Potatoes : tofls
per acre

https://creativecommons.org/licenses/by/4.0/
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SUGAR BEET FERTILISER EXPERIMENTS
FACTORY SERIES

Treatme[ts : All combitrations oI sulphate of ammonia at the rate oJ o.]t cwt. 
-N, 

superphosphate-'*":t tL t"t"-"io.l i*t F"Oo, ana--"riate ol Potasb at th€ rate ol 0 5 ct t xp Per acre 
-

sv.di? Jiliiti."', ri ,"iaii-i*a ur*G "r'l plols each (tbe secoDd order inreractioo beins

craJounded) at each o, 14 ceotres
e.*" ii"L-nJi"lt ,-iiO acre. (Ipswich : 0.0684. Ne$'ark : O OgT5 Felstead : o 048! 

- l-o^pPleton :
'- --oriqhs- irvi..io"ton: o.08?b. Kins's L)'trA:0.098t. Ely:00833 Candey:009J8-)
VarieiG': Ely and"Peterborough, Ku-hn P. ; KiDg's Lynn, Marstcrs; Poppleton' uobrovrce;

remainder, KleiEwaazlebetr E.
M".h;;J;ii "h";;JLalyses 

of soil sa.mples frcm each experi'nent have been carded out'

Factory SoiI Frevious
c."p

Date of
So*'ing

Date oI
Harvesting

Farming notes

l. Balderton ] Sandy loam
(Newark) i

2. Ipswich 

I 

satrdy loam

3. colwick 
I 

saody loam

4. Newark 
I 
s,"av t.".

5. Fetstead I Heavyloam
I oo clay.

6. Briss I Sardy toam

7. Poppleton I a,"u" t..

I

8. BarilDey I Sandy loam

Saldy loam

Sandy loam

Heav,v Ien

Fiae sandy
Loam

9- Allscott

lo. Wissington

ll. Pet€rborc'

12. Kitrg's
Lynn

r3. Ely l1::l ",,
14. CaDtIey I San<ly loam

Beet

Oats

{dunged)
Beet

Kale

Barle-v

Clover Hay

Barley

Peas
ldunged)

Early
potatoes

Bcet

April 25th

May loth

April 24ti
& May lst
May 5th

Apil 25th

April28-20tll

May grth

May 8ti.

May l lth

May l2th

April l4tl

April I lt-h

April 27th

I

oct. r6-23rd 
I

I

Nov. l6-2lst 
I

l
No\'.2-6th

Nov- lst

Oct. 16-17t}I

Sept. SOth-
O.t 3rd

Nov. r4-l6tb

Nov.gth.

Nov. 1s-lotb

Dec. l-l4th

Oct.20-rlst

Nov.25-28th

Dec. I8-I9th

Very acid, crop laited.

DuDe for 1932 beet,
tops lolded by sheeP
in euhrmn.

l0 cllt. lime per acre a
{ew days before sow-
lng.

Not highly Jarmed
recently.

6 tons chalk per acre
{or b€e-t.

Held out *ell aga.inst
drou8ht but not up
t- stafldard of disttict.

Poorish land very
higbly farmed.
Previous crop Lale
sheep€d vrith cake.

Dutrged in Dec., 1932,
at l0 loads per acrc.
'Wiieworm damage.

Field DafirlaUy poo, but
highly farmed.

Poor land well cul-
tivated.

Rich soil, with Iairly
hish water table.
+ c_wt. Nitrate oI soda
giveD il1 June.

After 2 beet crcPs.

5 tons waste lime in
laD., 1933. Poor soil
veru well Jarmed.
Cro:p so damaged by
wircworm that ia June
it sas prcposed by
the grower to abandotr
the experime[t as a
failEre. The soil is on
a terrace which may
receive sater and
nutrients by seePage
from higher grouDtl.

https://creativecommons.org/licenses/by/4.0/
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Plant Density (Mean Values\

Yield ir
toas per

I punt" r"
t-housa.nds

I p"r 
^"re.

3. Colq,ick
5. Felstead
6. Brige
8. Bardney
9. Allscott

12. King's
L,.nn

14. Catrtley

1.918
1.942

- 0.748

-*t

1.850

+r.12
+0.?0
+0.s3
+1.73
+0.68
+0.81

+ 1.70

+osz
+o.9r
+1.81+Y'

+r.50

7.2
Ll

10.7
12.s
t2.4
t1.4

16.4

0.5
0.s
1.0
1.4
1.3
0.9

1.5

22
25
l9
22

25

DistancE I weigbt of] lrcrease ir
in inches I roots in I yietd Jor
between I tts. per ] 6ne adtli-

plant. I tjonal beet

S.E. per plot t.p.a.
BeIore I Aftlr

AdjustiDg' for plaut
numtrer

Samlling errorc in Samfiing Jor Sugar Conted
(10 Roots irl Each Sar ple\

No. of
analysed

sa.mples
per plot

Standa.d Error
Per Sample

0.37
o.27
o.52.
o.36
0.48
o.32

2
2
2
1
4
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