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148

BARLEY
WOBURN

Residual effect of dung applied to Kale in 1932.

WB, LANSOME-1933
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SysrEM oF REpLrcATroN : 1932. 8x 8I-atin Square. 1933, Half the plots treated with sulphate oI
ammoda, the one degyee o, fteedom Jor the interaction OvS x OvD x (0+3) v (f+2) bein8
coD{ound€d $ith row dif{erences between ror,vs I and 2, 3 and 4, 5 and 6, 7 aDd 8. Columns are
not orthogotral *'ith the 1933 sulphate of ammoda and its interactions. (The cootinuation of
the er.?eriment in 1933 $as Ilot cotrtemplated u'heo it was originally desiSned.)

AREA oF EAcn PLor : 0.004591 acie (20 ft. X f0 Jt.). Area harvested : 0.004238 acres.
TRElTMENTS: 1932, Sulphate of ammonia at the Iate oI 0(0), 0.2 (1), 0.4 (2) and 0.8 cEt. (3) N per acre

(ith and x'ithout dutrg (D and O) at the Iate o{ l5 tors per acrc. Basal (plots receiving Iro
dung) : Superphosphate at the rate of 0-5 c\It. Ppu per acre, and 30 per cent. potash maoure
salt at the rate of l-0 c1!t. KrO per acre.

1933, No sulphate of ammooia and sulphate oI ammoda at the Iate o{ 0.2 cwt. N per
acre (S).

CuLarvATroNs, ETc. : Dug: Ifarch 20th -27th. Harowed: March 30th. Rolled: March 30th.
MaIrures applied: March 3lst. S€ed so*a: March 30th. Harvested: JuIy fgth. Varie8:
Plumage Archer. Previous crop: Kale.

SaANDARD ERxoR pER pLor : Green material : +5.47 cwt. per acre or 6.76%.
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YIELDS

i49

GREEN MATERIAL
OF INDIVIDUAL TREATMENTS

No Nikogen, 1933 NitrogeE, 1933

C\I.t. p€r acre
l+2.71\ 0-8 c{,"t.

N. 1932
0.4 cl*t.
N. t932

0.e crt. I

N. 1932

106.4
109.3 L

No N. I 0.2 cwt. 0.4 c!it.tst2 Lle32lN. tsgz

7a_s | 66.s I ar.l
92.2 ! 89.5 i 93.0

No N.
1932

74.O
97.2

| rczz
I roc s
I

94.3
114.8

I 97.7
103.5

Cl[t. per acre
(+ r.93)

I "" I o., "*.I r.. reaz I N.. leoz
0.4 c\t t.
N., 1932

0.8 cl*t.
N., 1932 (+0.967)

Diffe/en..
l+1.37)

No Dung
DuDg ..

88.5
10t.0

87.6
102.2

89.5
98.2

90.2
103.2

69.0
101.2 + 12.2

u""" t+t.an I e4.s I sl.s 93.8 96.7 I5.1

I*tcasc (*1.93) I +0.1 .1 +2.9

ITIEAN OF NITROGEN AND NO NITROGEN' T933

MEAN OF ALL Ig32 TREATMENTS ADJUSTED FOR COLUMN DIFFERENCES

PERCENTACE DRY MATTER (BULKED REPLICATES)

Dutrg
1932

CONCLUSIONS
There is a simificant residual effect of the dung applied in 1932 and a significant

"ff;i';i ih"- t'riil;t"-.r t-*."i. applied in 193i, iire increases in Sreen materral

being :

15 tons dung applied in 1932; 12.2 cwt. per acre'
o.2 cwt. N. apclied in 1933: 20 7 cwt. per acre'

'<e rcsults indicate that the dung supplied produc
2O-7 cwt. Der acre.

dung supptied produced the same increase.inTd;;J; i"-{i;i"- iii.iir," or"i iuppt'ied produced the same ircrease.in vield

"r -""i'rotGtf "" 
0.I18 cwt. -r-. per a&e as'sulphate of ammonia The equivalence

..,^?.rl r^- .-L"+.-ri.lli, the <emc if worked on the drv matter ligures: ln any case;.,9rili b";;;i;;tt"ity-tt " ""*. if worked on ihe drv m,alter licuJ,es' ,:1^tY.,ti::suurla'lrqrr "'^" "-"* -d;;;i"tti"* it "undetermin-alile since l5ulkedthe accuracy of the dry matter
replicates wire used.'ffi"[{;;;;;.ce of anv residual effect of the ..l'lPhate o{ ammonia applied in

q .^. .,f ,nv interactions between the dung and the 1933 nitrogen'

No N., 1933
N., 1933

1932, nor of any interactions dung and the 1933 nitrogen.

84.7
105.4
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SysrEM oF REDucartoN : 12 randoEiscd blocks ol 0 plots each. Cortain degocs oI lreedo& lor
hteractions are partially co ouDdd with blocts.

AnlA or EACH PLot (alter rejecting edge rows) : t0 ilch sPacint : 0.01666 acre.- -15 
inch spaciBg :

0.0160l ac!e. 20 inch spicing : 0.015 l8 acres. PloG actsaly 16. 15 litrks x l20 liaks rows.

TTEATxElrrs : All combinatiorN oI :

(a) Rows spaced l0 inches (Sro), l5 inches (Sr!), atrd 20 iacbes (Sr.) aPart.
iUi Xo sUinate oI ammonia (-), sulphate of ammonia.t the rat€ ol 0.3 cwt. N Per acre

(Nr) aDd 0.6 cwt. -\ per acre (Nr).
(c) ila;il Eiaelal lertiliirs (supirpf,ospbate at the rate oI 0.6 cwt Ptor ler e.re-aDd 3070

pot4sh salt at the ,ate of 1.0 cr;'t. KiO Pet acre) plough€d itr (B,) atrd barov,ed in (BB).

CoLTrvAfloNs, Btc.: Plough€d: May lst_sth. Irlatrutes aPPlied: ay lfth. Se€d solvl -: May
eth. Tractor clrltivatia'tr: April'lgth, 2lst aad May 8th. Harrou-ed: May 8th and lfth.
Rolted: May llth. SiDgled: lune gth. Platrts I iDches aPart. Hoed: llay 29ti, Ju[e l6th
and 2oth, aid Septemb€=r lst.2bth. Harvested: November 2lst. Variety: Kuh[. Pt€vious
clop : Brussels splouts.

STAXDATD ERRors pERPLor: Roots: +0.753 tons per acle or +8.17%. ToIR: r0.570tonsFr
acre or :E8.5J%. Sugar percentaSe: r 0.284. MeaD dirt tere : l0 iDch speciot: 0.1981
l5 itrch spacing : 0.1954, 20 ioch spacirg : 0.1821.

SUMMARY OF RESI'LTS
Yields of Separate Treatments. (Block effects elrntnated)

Basal mioerals plouShed under Rasal minerals harrosed iD

l0 ins. l5 ins. 20 ins.
;p*t"g ,

l0 ins. 15 ins.

No Nitrogeo
0.3 c\rt. Nitrogen
0.6 cvt. Nitro8en

ROOTS

9.04
t0.13

lo.7r Ill.6? i

s.25
10.51

7.18
8.34

+0.

7.60
8.34
8.87

TOPS-totrs

6.48
8.61

17.81

6.57
7.01

8.17
?.00

6.50
8.02

SUGAR PERCENTAGE

17.64

. For secodd order interactions only.

No Nitrogea
0.3 cwt. Nittogen
0.6 cl*.t. Nikoten

No Nitrotea
0.3 c\I+. Nitro$n
0.6 ort. NitroSea

No NitrogeD I

0.3 cwt. Nitxogctr i
0.6 cwt. Nitroger I

'25-4 r3t-7 I

35.3 l'
I

9.30
8.55
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MAIN

-- ]IeaD vield.. Roots: 9.22 tons i Tops:
32.4 cwt-

152

EFFECTS

6.67 tons; Sugar Perc€ntege: l?.55; Total Sugar :

Roots (\!ash€d)
To sp.a. Dill.

Tops
Tous p.a.l Drl,

Sugar perceltage
Lctnal I Dilf.

Total Sugar
:. p.a.l DiIf.

I0.24
8.96
8.47 -Tzs

-0.19

?.1{
6.50
6.38 -,ta E

- 0.12

17.78
t7.55
t7.33 -iea

-0.22

36.4
3t 4
29.3 -;.0

StaEdard Error I -!O.Ii4 +0.218 i0.rr? !0.1 +0.058 +0.

Ras^ts ploughed inl s.or i -,, harrorredini g.lt +0.43

Suga, perceotage
Act[al't Diff.

Total
p.".1

Sugar
Dilf .

6.61 31.717.58
t7.536.73 I + 1.2 -ios 33.1

Standard Error .:.o.o11 :0.066

INTERACTIO^- OF SPACINGS AND SULPIIATE OF AMMONIA, MrrAN oli-,BOTH 
BASALS

Roots (uashed)
. ToDs per ac re

{+0.r85)

Tops
TorN pei acte

( +0.216)

Sugar PerceEtag€
( +0.r07)

Tota1 Sugar
Cwt. per acre

, Roots (Nashed)
Tons p.a. Dilf .

Tops
ons p.a.l Dil/.

Sugar Percetrtage]l Total Sugar
Actual i Dy'l. llc\\+. p.e. DiJJ.

No Nitrogen . .

0.3 crt. Nitrogeo
0.6 cl*t. Nitrogen

7.98
9.43

10.20
+ I'sl
+0.f 1

5.60
6.64
7.r8

+ 1.04
+ 1.14

17.69 I I 28.9
17.62 - 0.07 33.4
r?.34 - 0.25 )) 35.4

+iz
+ 2.0

Standard Error i +0.154 a0.21 :0. r l7 +0.16 +o.o5ll +o.oEzttl ] -

\itrogen
0.3

40.8
35.9
29.6

37.6
32.1
30.6

30.8
26.2
27.a

8.12
5.12
6.65

\itrogenNit!ogen
0.3 0.60.6 0.6

\itrogen
r 0.3

I 9"'t
0.3 u.6

1r.58
10.32
8.71

10.50
9.15
8.82

8.64
1.11
7.88

l0 in. Spaciag
15 iD- Spacitrg
20 in. Spacing

6.83
6.61
6.62

8.4811 r?.761 17.921 r7.65
7.78 il t7.681 r7.681 r?.39
7.06 | r7.62 I 17.38 16.98

Spaclng

(uashed)
ti DifI.

=l!' -0 "'
Nitrogen
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INTERACTION OF SPACINGS AND BASALS. MEAN OF'ALL LEYELS
OF NITROGEN

Roots (washed)
Totrs pe, acre

( t0.2r8)

Tops
Tons per acre

(+0.165)

Tops
ToBs per acre

( !0.r65)

5.74
6.78
7 .131

Sugar Perceltage
(+0.082)

l0 in. Spacirg . .

15 in. Spacitrg . .
20 in. Spacing -.

Basal minerals Basal minerals

t0.51
9.15
8.67

INTERACTION OF NITROGEN AND BASALS. MEAN OF ALL SPACINGS

3:.1
99.8

30.8
28.8

6.51
6.45

7.05
6.50
6.30

9.97
8.?8
8.27

27.2

t7.73
17.56
17.44

17.79
t7.57
t7.37

17.8u
17.;1
l7.ll

Roots (washed )
Toos per acre

(+0.218)

Sugar Petceltage
(+0.082)

Total Su8ar 
L

C\rt. per acrc.

29.3
34.4

Basal minerals Basal millelals Basal minerals Basal minerak I

harro\red

No Nitroger ..
0.3 c\!t. Nitrogen
0.6 c$t. Nitrogen

7.64
9.24

10.14

4.32
9.7 4

10.21

5.45
6.51
7.8S

17.59
17.68
17.31

CONCLUSIONS
The l0 inch spacing gives the greatest yields of both roots and toPS ard the hithest

sugar percentage-, the yield of total sugar being 7.1 cwt. or 22 per cent greater on the
l0 inch than on the 20 inch spacing.

Sulphate o{ ammonia significantly increases the yields of roots and tops, the
responie to the second dressing being si8nificantly less in the,case of the roots. The
sugir percentage is significantly decieased, Particularly by,the -second dressing, -blt
thE tofd sugaris increised by 5.2 cwt. or 16.0 per cent. by the single dressing and br'
7.2 cwt. or 22 Wr cent. by the double dressing.

The nitroge-n shows a iignificant interaction x'ith spacint in the case of the roots,
there being a"considerably imaller response to nitrogei at the wider spacings.-

Basalsiarrowed in gii,e a siSnifica-ntly greater yield of roots than basals ploughed
under. This is the opposite oI the effect at Rothamsted.

Total Sugar
Crt. per acre

under in under in ,nde. i itr
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BRUSSELS SPROUTS
WOBURN

Comparison of the effect of poultry manure with that of equivalent sul-
phate of ammonia and superphosphate.

fiD-Lansorne, 1933

Plan and yields i, lb. Sateable Sprouts. (Totat of all picktngs).

NP
48.81

NM
58.88

NM
50.43

o
40.26

N
47.37

P

PM
46.11

o
38.62

PM
52.31

NP
49.62

NPM
.16.87

M
{6.94

M
40.49

NPT{ P
32.36

NPM
.18.49

PM
39.30

NM
.19.s3

P N
55.07

M
51.s4

N
53.86

o
39.23

NP
51.43

SysrErr oF REpLrcATroN: 6 m.ndomised blocks o{ { piots ea.ch. Secotrd oraler i[teractiotr con,
{ourded 1[ith block differences.

AI.!A oF EACE PLot : 0.01033 acre. (5 yds. X l0 yds. )

TRE^I'MENTS : AII combinations of :

(a) No poultry manure, and poultry matrure at the ra.te oI 0.6 cltt. N per acle u,ith add.ition of
superphosp-hate at the rate o{ 0.116 cst. pro6 per acre, to gi\-e; total of 0.6 cwt. pso,
per acre (M).

(6) No sulphate of ammonia, and sulphate of ammonia at the rate oI0.6 cut. N per acre (N).
(r) No superphosphate, atrd superphosphate at the rate of 0.6 c$t_ p,O5 per a.crc (p).

BAS^L tr{ANURTNG : }Iuriate oI potash at the rate oI 1.0 cwt. IirO p€r acre.
CurrlvArror,is.-Erc. :-Culti_v_ated: May 29th. Hoed: August 2nd. Manures applied: June 27tn.Planted: June 2?th. Harvested :November 3fth, J-aruary 3rd, ana Janu'iry Bftli f,revious

crop : Brussels sprouts_
SaANDARD ERxoR pER PLor: Total oI all pickings: 4.61 c1!t_ or ll.4 p€r ceDt.

INDIVIDUAL TREATMENTS
Saleable Sprouts ---.wt. per acre.

Mear, 1)iew: al0.45 .0t-

Pickitrgs
Sub-Blocks A Sub-BlocLs B

o NM NP MP N P M NMP
lst
9ad
3rd

17.32

9.58

26.74
8.85

1o.42

23.62
8.56

11.t2

22.55
6.70

1o.54

21.04
7.71

10.41

ru.24
5-69
9.61

21.90
8.60
9.77

26.51
7.64

I l.l9

T!! - ::t j!":_'uy, 43.30 39-79 45.16 29.58 1 10.27 45.3 4

INDIVIDUAI TREATMENTS-PERCENTAGE BLOWN TO TOTAI

sw

I
I9

Pickings
SuEBlocks A Sub-Blocks B

o NM NP MP N P M NMP
lst
2Dd
3rd

16.2
5.t

20,4
6.9

16.7
5.0
7.4

16.5
6.2
6.5

17.9
5.5

11.2

5.9

16.4
1.6
6.1

16.4
6.1

I

lr
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INDIVIDUAL TREATMENTS-PERCENTAGE FIRSTS TO SECONDS
l'ilsts deaote to Dass throush a f+ in. riddle encluded

PickiDSs Sub-lrlocks A Sub-blocks B

lst
2nd
3rd

so.2 i rr8.B I 64.2 122.3 i 39.r

\o Firsts iE 2nd. and 3rd. pickiDgs.

RESPONSES TO TREATMENTS
Saleable Sprouts total of allpickirgs

DiIlercntial Respotrses

C$'t. per acre

Sulphate oI Amm.
Poultry MaDure ..
Superphosphate ..

+ 9.01r
+ 4.81r
- 1.891

Statdald Etlors: e) +1.89, f) +2.67.

POULTRY MANI]RE, SULPH-A.TE OF AMMONIA AND SUPERPHOSPHATE

Cr,!t. per acre
Meatr oI P and no P (+1.89) 

ll
Mean oJ N and Iro N (+1.89)

NoN NoP

No M.
M.

31.85
40.03

39.64
43.14

36.14
42.51

39.50

CONCLUSIONS

The total saleable sProuts show a significant response to poultry manure-and to
sulphate oI ammonia, ih" .opott."t to-these two Iertilisers not being -significaltly
difierent. The percentage of firsts to seconds was significantly increased by sulphate
of ammonia anti ty pouliry manure, the increase due to sulphate of ammonia be-ing

significantll, the greaiter, but there is no further increase when the two were applied
together."The 

superphosphate shows no siSnificant effects on the. total saleable sProuts,
but signifi;ni1], dlreases the percentage of firsts to seconds in the first Picking'

Sa.Ieable Sprouts-total of all pickings

\.{

Sulphate oI

-{bsent Present

Superphosphate

Ahsent Present

Mean
ResPoftse Poultry

Absent

Manure

Presetrt

- 12.38'

-3.20!

| +a.on' 
I

-*e'l
+8.39'
+ 3.50'

+9.64r*a"r 8.1S'z
2.51'

44.23
45.68

| +r.44' l

- 1.26' i
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