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BARLEY
The-fertluser yalues of sulphate of ammonia and ammonium blcarbonate,

applled eady and late.
RB_PASTUR.ES t93,:r

PtaD atrd yields irr lb., gtab above, straw botrow.

SysrEM of RrpLrcATroN : 6 aaalomised blocks oI 8 plots each.
AREA oF EACH ?Lor : .I/5Oth acre (J5 by 57.1 tiDLs). '
IREATMENTS: AII combinations of:

N

(a) S Sulphate of Ammonia \ attierate of0.2clnt. N per acre.B AmEonium bicarboDate I -
(b) O No applicatioa

E Early applicatioo (iE the se€d_bed).
L- Iite appticatiotr (as a top drcssiDa).

^ EL Both earty and late applicatioos {"doubte dressiDst.
LULTrvAlroNS, ETc.: Harrowed: March 24th, 27th, atrd M;i l6th. k sowD: March 25th.Early Earrurcs apptied : March 27th_. I-re -;"r""-.ppli"d ;fr;r-iiA." Roued :-eiiiii'Harvested : AuSust t6t}. Varietv : plumage Arch"r. pr;;;;.;;; ,-i}e}n"..,AND^RD ERRoRs irr pror: c.ain", 1_i.ao i'*t. pe;,;;;';-iti;;;;. str-aw:3.19 cu.r.pe! acre or +12.0 per ceat.

BEL
42.t
63.9

SL
39.5
58.8

SE
32.5
50.0

o
27.A
39.0

SE
29.0
43.8

BE
35.2
51.3

SL
44.3
61.0

o
47.8
64.2

o
46.4
62.6

SEL
52.0

SL
5l-6
1t.2

BE
49.6
68.0

BL
47.1
72.6

SEL
44.O
67.0

o
42.4
53.4

BE
45.4
60.6

BEL
40.0
53.5

o
4t.l

SEL
47.2
66.0

BL
55.0

o
45.3
60-2

BEL
48.9
66.6

SE
51.2
70.6

BL
53.3
74.7

o
36.8
55.7

SL
38.0
57.0

BE
35.0
57.2

SE
41.2
68.0

o
39.6
57.5

BL
38.5
54.5

SEL

60.0

SL
35.0
51.8

o
39.8
56.7

BE
49.8
72.0

SE
49.0

o
35.7
58-8

o
33.4
45.4

SEL
36.0
60.5

BEL
42.0
68.5

BL
36.5
60.2

SE
34.8

BE
37.9
59.4

o
34.9
45.6

BEL
42.O
62.8

SEL
42.9
62.a

BEL
42.2
58.0

BL
31.4
5l.l

SL
32.O
50.5 48
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SEPARATE TREATMENTS-COMPARISON OF BICARBONATE AND SULPIIATE

I

I

-T * h.t"r""
I NiE eD I €.rly

NitrogeD
late

Nittogen
ea.rly aad

Lrte

AmmoaiuE bicarboaate
Sulphate of A6monia ..

lDifi. 
@ia.-sd.l (+1.3\ + 1.1 + 2.0

Stra\r'. cwt. per acre. (* 1.304; tro N, +O S22)'

Ammodum bicarbotrate
Sutphate of Ammooia . .

Difl. lBic.-Sut.) ( + t. 8 4)

OTIIER EFFECTS-MEAN OF' BICARBONATE AND SULPHATE

) rz.s

i 't+o'n"t l

".* 
'] 

r"*,.". i**;lri=;-1 .-,'4.* p"--"*l
Early
llte ) rz.s {

27.4
26.8

19.9
17.9

18.8
17.1

l3:3 ,e.2 ll zm 28.4

17.5r 18.6' 19.21 24.31 27.15

+ 0.F +2.s 1+1.?

Crain c\t. D€r acre. (+0.967; ao N, I 008:l )
Me.Jr Yield - 18.4.

Meao leld : 26.7.

Standard ErroE: C) +0.883, (') +0.483, P) +0.83?, C) +0.922, C) +0.662, (') +r'r3'

CONCLUSIONS
TheresoonsetonitrogenissiRnificantinthecaseofthestraw,butbarelySoin

,t 
" 
'*i"'lithl**.ir]" i"n"i""i.'i" .is.ificant difference between the two times of

.""filii",i. 
-r".'i. 

liie additionat iesfinse to the double 6ressing sigrrilicantly less

;f,fi;til;'ffi; i;iiliili" a;;I !. rr'" differences betwein ammonium bi-

;;;il;i" an'd sulphate of am--monia are not sigrrificant'

^"ffi;. -- " '1"" lata I earlY and '
No Nitroeen : NitrogeD Nitroger

ttitron"n o.t:v lata I earlY and
late

( 27.5 27.2 27 8

| :z.r 26.3 29.0

- +,1, +03 -L'
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WHEAT
Effect of fult year's fallow, summer lallow and of temporary leys of cloverand ryegrass, the increase due to top Ar"""in! *fin 

-"'"ip[-.t" 
of ammonlabeing used aa a standard for comparison. tSG fs3i""'t it, p. t42, 

^ai,1932 report, p. 136, for previous stiages oi tt i" "*pJiri"b.'
RW-FOSTERS. 1933

Pl"alr and yieldE trr lb., grain above, Etraw beIow.
Arr.atrgement of treatrrtents ln the thlrd year.

tolsrols.
t8.I 16.5 I 4.i421.4 22.2 | 6s.8os, lo21.3 99.2 i 38 I;;., #6 I ;;:;s,os.
22.1. 26.1 39.-9i,Y,U
33.8. 3 t.l 63 ros,o
22.7+ 2l.0 4l.o32.6. 33.2 ] 61.2

s'o
23.6 r9.8
35.S 27.2oS.
27.3 2A.5
34.7 35.2s! s!25.5 3s.O
30.2 46.2oo
22.A 34.1
28.0 4l.rl

sro
33.6 3t.6
60.6 45.9
oSr

34.4 32.8
42.8 13.7s. sr
30.3 35 6
45.7 41.6oo
35.1 31.243.2 40.3

oo
35.6 38.240.9 45.0s3 s.37.3 30.1
44.O 46.9s.o
40.6 41.8
56.4 53.0oS"
39.0 40.3
16.2 61.2

s!o
,. 36.1 47.2.1\ 83.6 ?l otos,I 5t.9 15 7I zo.s 6s.8ls"s,
| .15.7 46.8
| 73.0 65.2

'oo 38.7 49.3
68.8 63.4

s!
47.6
65.9
o

48.0
65.0
s!

48.0

o
42.8
57.4

os,
31.3 28.6
39.7 32.4s!o
34.t 29.463.2 33.4sr s,20.0 26.634.0 40.9oo
28.0 21.4
29.0 40.6

oo
21.1 27.O21.2 35.8sr s'22.1 27 e
26.6 36.4
oSr

27.t 26.3
33.7 30.2sro
28.7 11.4
39.0 20.1

o
36.6
52.6
s.

36.3

s.
40.0
53.6
o

35.4
49.6

o
30.3
x7.2
s.

47.2
45.6
o

25.9
32.6
s,

28.8
3t.2

o
16.3
t6.4
s.

20.3
24.2
s,

26.0
32.0
o

26.6

s,
I5.0
28.4
o

26.2
32.6
o

22.O
22.8
s!

25.5
28.O

s,
23.0
30.0
o

21.9
3t.6
s!

25.1
28.6
o

19.8
20.0

sr
29.3

o
28.3
33.4
o

26.1
27.9
s!

28.6
3r.9

s' sr
37.2 36.r
49.8 47.9oo
37.5 39.5
50.5 50.0sr s,42.5 44.76r.0 53.8oo
40.1 38.6
41.2 43.2

-Sr

o
21.4
23.4
s.

3r.2
38.3
o

23.2
3r.0

st
4.1
56_8
o

40.2
62.6
o

47.7
63_8
sr

42.3
69.4

s!
32.5
47.6
o

29.2
30.6
s!

30.3
39.2
o

30.3
33.1

s,
25.4
53.6
o

32.8
18.7
o

28.7
36.3
s!

36.2
43.6

OS,
29.6 3t.3
10.4 36.7S.o
34.t 31.2
17.9 33.8oo
25.3 34.0
27.4 41.0s! s,
26.5 30_3
29.6 31.7

os.
17.2 38.-O
66.8 66.6s.ou.4 30.361.6 6!.4o8,
4.7 40-660.6 68.8s:o
39.0 &.762.6 56.8

+ Estiaated.
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ArraaEement of trealrnenta ln the fir€t and second yeara'

FY""ir,-l-o--rlr
Fdlow

L,I

-G-rL---s'I]L
I

Clover
I
o

I
l----s.l'

Cl. & Ryegr.
lr2

-sr-- o.-
2l

I

FaUow
LL

Ryegtass
ll

Cl, & RyeEr.
lrl

C:loeer
212

(H-I,r,II -r-l-; 1 I

Cl. & Ryegr.
lr2

Clover
lrl

Ryegrasa22.s---l-o*
Fallow

L', I
s._ 

-o-I ; lr I I I L

CloYer
I I

Cl. & RyeEr.
I 2

Fauow
IL
s-- - -o

RyeErass
2l
o__ _s

2 I ',li ri

Sysrar or REPLICATroN: 4x4 I3tin Square, each Plot subs€queotly sPlit iDto 8 sub_Plots by

thr€€ succ€ssive drvisions into halves.
enaA oriece aroxrE PLot: l/80 acle (21 liDks x 59 5links)
il ti-"iti, f-ir"t 

"ot 
: Levs iowa urder barley No ley, clovi, r,'etra'ss'.and clover atrd ryegiass'

'*H;fii;it';;i; 
"o "'iL"sio iol ot tulplate of immonia (Sr) at the rate o{ 0 2 curt N per

aclll.
S"."il'-*.., HaU plots su6ivided {or le}.s cut once and sumni"r faUowed (l),- or cgt 1'rica (2).**illii.t" 

wi16'ii r"vi *"'"irui"ia& ,or lisht fallow (!) or itrtcnsive lallow (I) - .

Third^;d,;*E;;;;a*rii plot suMiuided for Do-Ditrogen (O) or sulPhate of ammonie (s') at
th; Iate of 0.2 c\^rt N. Per acre.

cr"#;;;;:;;. , iiougf,"a , 
-o.tou". lst-sth Harowed : october 5Sr 6th' 7th aD{APril 8tb'

---'s:,*-**ri, iit"t i dtl"ra tth -v".i"ty, vi"to' Top dress€d: March lSth Hsrvested:

July 3lst. Previous croP: H4Y.

CIIt. per acre Per cetrt.

Persholeplot.. ..
P€r halt plot
Per quarter plot
Per eighth plot

+1.?3
+r.34
+1.63
+2.36

17.4
,L6.7
+7.O
+ r0.r

t2.21
:t 1.87
+2.08
+2.38

+7.3
+ ri.l
+6.8
*.7.1

STANDARD ERRORS PDR PLOT
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YIELDS OF SEPARATE TREATMENTS

Clover Clover aEd
Ryegr"ass

I cut or light
fallo*,

2 cuts or iDten-
sive fallow

I cut or light
falloq'

2 cuts or irten-
sive fallow

:io nitrogeD . .
NitrogeE (1S33)
No Nitrogeh . .

Nitroge,r (1333)

No Nitrogen ..
Nitroeetr (1033)
No Nitrogeo . .

Nitrcgetr (1033)

30.7

29.1
3l.0

42.6
45.6
45.0
46.6

:8.1 26.6
29.0
20.5
22.t

32.4
21.9
21.1

EFFECT OF LEYS, FALLOW AND NITROGEN)GEN WITH BARIEY
N with whest)(Mean of oEc aad teo cuts, N alrd no Af ]4th -hg"t) _

Fallow

GRAIN :
No NitroteD with Barley
NitrogeD *'ith Barley

Mcon (+0.172]

Diffcrcnce l+0.943)

No NihogeD witi Barley
Nitrog€a with Barley

M.an (+0.661]-

Dlfl"r*r4+ 13r)

I cut (or light fauow)
2 cuts (or iDteEsive lallos)

Diffclzn a (+0.817],

I cut (or light lallow) . .

, cuts (or iateasive Iauow)

cst. per acre
25.9 ' 22 0
25.1 I rs.l

30.3
30.6

30.4 16.4

+ 0.3 +0.1

13.6 20.5

I 16_4I ro.s l

| + t.o

25.6 20.7

23.0

31.4
30.0

-5.5
l+0.5es)i

- 0.5 -2.6 -0.6
l+0.172)

per acre| 2a-7I zt.a
44.9
4!.3

29.1
23.6

34.7
3t.0

STRAW : cwt.
20.0 33-8
2t.0 31.9

- 2.6

(Mean of and No

Fallo\\ Ryegra"rs

30.1
30.8

+ 0.7

42.7
44.6

STRAW: rler acre
23.l

No J Nitxo-' No Nitro.l No Nitrc-l No I N;tro
Nitro- 8eo Nitro- geo iNitro-r geE lNltro-. e."
Jen , 

(1931) gen (tg3l)t getr (IOBt)i gen lllear
GR-{IN : c\r't. per

i 4l.7
.10.8
44-O

29.7
30.2
32.3
30.3

42.7

18.5 I 17.7 26.2 21.5
17.6 l?.3 24.1 | 25.4
13.0 14.7 251 I 21R
16.3 i 16.5 ,, Zt.S ) ZS.t

24.4
19.4
2t.o

10.6
20.3
t8.4
r9.5

EFFECT OF CUTS AND FALLOWS

Dilfctcn, (+1.01)

r7.5

I

Ry%rass I Cbver iCtovcr aad
| | Ryegrass

30.7 l

- 1.1 l

_i_
e6.6etl

wheat and barley)

Clover Clor'eratrd Mcaa of)
Rye6rass aU kys' i

: cwt. Per acre
25.2 21.8
26.1 19.6

21.6
20.3

+0.9 -2.2 I - 1.3
| (+o.a72l
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EFFECT OF NITROGEN APPLIED WITII WIIEAT

\o Nitrogen. .
Nitrcgen 1933

30.2
30.0

GRAIN :

l8.l
17.5

per acle
25.5
24.9

2r..1
22.3

fleah

Differcn e (+1.18) 0.6 -0.6 + 0.9 -0.1
' \+0 8R

2 cuts or iEten- fNo NitrogeD-.
sive {allov,/ lNitrogetr 1933

oE1",*"41:.:tl

31.0
30.7

13.8 1 25.1
16.4 | 27.r

18.9
20.2

19.3

- 0.3 +2.6 l, + Z.O + 1.3 + 1.9
(10.6 81)

Dilfeftncc (+0.834\.. .. - 0.2 + 1.0 + 0.7 + 1.1 + 0.9
(+0.182)

I cot or light /No NitrogeD. .

Iallow \NitrogeE 1933

DiIf",;Gl1sl-

STR.A
42.2 t) 22.8
43.2 24.2

W: cEt. Der acre
33.8'l 27.5 \ 28.0
35.8 I ao.z ll 30.2

+ 1.0 + 1.1 + 2.2 +3.2
{+0.681)

2 cuts or inten- fNo Nitrcgeo
sive fallow lNitrogen 1933

DilJerc&ce l+1.18)

44.5
14.7

r5.6
19.4

25.4 2t.2
,3.1

22.1
25.1

+ 0.2 +.r.8 + 3.3 + 1.9 +3.0
\+0.681),

M con DilIelence | + 0. 8 3 1) +0.6 + 2.6 + 9.8 + 2.6 +2.6
\+0.1E2\

CONCLUSIONS
The orevious leys rroduce large differences of vield in the wheat croP' both of

*"i";5;i;;;*.' r'r'" Gia foU"owing fa)low is griatest, that following clover alone

i;;: th.t f"lil;g the ririxture ot cloier and ryegrass next, and that following rve-

;; J;" Ieast, tf,e difference between fallow ind rvegra-ss alone being no less than

i4.0 cwt. of grain and 23.1 cwt. of straw.- -' 
fire-nitr;sen applied to the bJer shows no fuU1. signiticant effects either on the

*tt*i""i-.. ?i 
'.ii"'*.-it..eh 

tt "t" 
is some indicition of a depression in vield of

.traw o'n all Dlots exceDt tho-se tollowing the lev of rvetrass alone--"-o""i;;^i$;;ih 
ti.e.".irt" i"Li;s of a second iut of the lev significantlv de'

oresses the subse,luent ti--eld of the grain (-2 4 cwt ), and straw (-6'4 cwt )' rnere

["i"" iitri" airioJni" uit,t""n the ciover and ryegrass and rvegrass alone'*"8;'ih"".'i;;;i; 
,r* .""otJ .ri a"p.".."t ihJ vield of the straw only' this dep-

t*"i;'i:#;;j'u"i"g iisrrlii*,, fhe depression is less than that of the other

tevs. thoush not quite srgnificantlv so.'- ih"-Ji?i;;";;; betw"een the light and intensive fallow are not significant'
Alter the three teys the nitrogen applied to-the wheat increases the average nerq

.rt.r"in bv 0.9 cwt.. #a tnrt ot ti".trli, by 2.6 cwt., both increases being signifrcant.

In"the caie of the $ain, but not of the straw, the increase.only apPears on ule Plots

";itiit i" *i., irri; i;;"* teing r.s cwt. ihe effects of th6 nitrogen after fallow

are small and not siSnificant.

Mean oI
oll leys

21.7
21.6

n,.."."" ] cto"er Jctover "ni nyegrass

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

:f ,ff H{i{ ji#i,'f ",."I#?"fl f ,""1#i#,,,#f T'#_lxH,?,*a
Rw_pastures, 1933

plat! alld ytelds in g.a|r[Eeg

72

Tr€atment. i crain. Str *.
s Dp-H 1N557 866s sh- | o 640 880PDpR_ I O 576 t.056PSh- |N574 roe4
PShRH lO5r0 686sDPR- 1O478 696PDp-H lO6?t t.021
s shRlr I 0475 632

Graitr. Straw.
o 715 1,154
N 682 1,153
N 650 1,609
o 597 1,012
N 777 1,088
N 54r 869
N 870 1,246
N 486 794

P Sh-
P DP_H
s sh -IIP DPR-
SDpRH
s shR-
P ShRH
S Dp-

823
896
590

I,121
834

1,376
r,08r
I,097

o 588
o 653
N 495
o ?80
N 59t
N ?7t
o 801
o 741

N 676 t,044
N 730 1,099
o 679 s52
N 636 r,096
o ?58 974
o 726 1,050
N 792 t,264
N 907 t,t62

S ShRH
SDpRH
P ShR-
S Dp--
P Sh-tr
s sh_
PDpR-
P Dp- II

o 70s I,098
N 784 1,026
N 732 r,166
o 682 94{)
N 586 943
N 436 646
o 606 861
N 700 979

N 729
o 8t6
o 826
N 658
o 614
o 669
N 642
o 716

1,005
I,009
1,058

896
712
983
950
978

sh-Dp- Treatment.
s sh-
SDpR-
PDp-
SShRH
PSh-Il
PShR_
S Dp-II
PDpRH

Grain.
N 804
N 881
o 840
o 667
o 77a
N 781
o 714
N 824

Stra$r.
t,419
r,366
t,120
gI8

1,092
r,218

975
1,275

Giain. Straw.
o 8691,202
o ?981,088
N 854 r,082
N 843 1,256
N 9t8 I,349
o 1a7 IJ12N 898 t,327
o 8691,150

N 8901,348
N 1,044 t,672o 741 94()o 802I,103
o 739 680o 671 890N 724I,045N ?28 t,029

N

5YSTE'{ OE I(E PLICATION
ammonia. The ,oll,
(P-S) X RX H, {DrAlle or aecn sus-prof

Tr.r.[TMENrs : All combil
(a) Seed-bed prepar
(b) De€p cultivatior
(c) Not rolted (-).
(d) Not harrou-ed l.
(e) No sutpbate of I

acre.
CuLTrvarroNs, ETc. : plo

l5th. Rolled : March
JuIl' 3lst. Plots ha
6 iDs. apart). Varie

5r^NDARD ERRohs : Grail
Straw : P.r sh^l- ^L

tErd oE R.E
ammonia.
(P-S) x I

f,TMENTS :
(a) Seed-l
(b) Deep
(c) Not n
(d) Not h
(e) No sul

acre.
IIVATIONS,
l5th. Roll
JuIy 3lst.
6 iDs. apar
'DARD Era!
Stras' : Pe

SvstErd

(P-
AREA or
Trat.f,Tu

(a)
(b)
(c)
(d)
(e)

CuLTrvl
l5t:
J"I:
6iD

: 6 raDdoDised blocks oI 8
,*lov.*q ttr*ra9lioil G;;;
rP-n ,i,"al"l-+._ tP. ar'i;;

PLor : I/80 acre 1az.s iirt 
" 
'i z-Ofi"

plots ea.h, the
s),mbols as ab,
Dp-Sh) x Rx.
) links).

tar)r cultivatior
)w cultiv-ation

oJ arnmoiia (l
ith- I{arrowed
,rch I lth. Seed
od (16 lIretre I
, : Beans-
t. or ll.Iy". Pi
:r suttsplot : 4.5

; beiag
are pa

h sima
iEs.) (

the ra1

lober €
,: Octo
hs per

Fplot :
:. or 13

5e plots I

aboYe) a
x I{.

LioD with
,n (3!-a i

, (N) at tl

r e€.h, the plots
)ols as abovel i
Sh)xRxH.'
s).

cultivatioD witl
dti!.ation (3!-4

umoiia (N) at .

I{arrowed : Oct
I lth. Seed soeE

,r sulphate c
coofou[ded

iller (S).

I cw-t. N. De

' sulphate oJ
oofou[ded :

ler (S).

cw-t. N. per

aad March
Harvested :

t, drills set

:- ot l2.Oo/o.

_ate of 0.2 cw-t. N

6th, 7th, aad M
tober 71tr. Harves
3r sub-plot, drillr

| . 2.79 cutt. ot 12.
t3.10/^.

split loi
tially o

- tototill
ib).

e of 0.2

n, 7th,
)er 71tr. .

sub-ploi

,.79 cB*
1%.

g split lor

'a,rtiaUy I

ar tototii
(sb).

rte of 0.2

6th, 7th,
ober 7th.
r sub-plo

. 2.79 cv
3.10/^.

with simar tototiller
!-a iEs.) (Sb).

at the rate of 0.2 clx

October 6th, ?th, a!
ceE: October 71tr. II.
Dgths per sub-plot, ,

sub-.plot : 2.79 cvrt. o
c*.t. or l3-4ol^

tioD with simar
)n (3!-4 iEs.) (S

' 
(N) at the rat€

/ed : October 6t
)ed soeE : Octob
:e leDgths per s

Per sub-plot : 2
4.54 cwt. or l3-!

vr sALu s uE- pL(rr : ,r/Uu acre {tt2.E IiD}s x 20I-irMENrs : AII combiDatio[s of ] '

il 1ee9-be4.preeared-by lroughing (p), or rotar
:i fltr",.:H'l1i:Xt8 ':nsJ 

(D 
' anh suattow

dJ Nor harroued (_), ard harro;ed (H).e, 
^orutpbate of ammoda (O), atrd sirlihate oI

,JE"5,ir,ilf 

'"i",ii*,1ili&1::silJl"tli,*:ur\ ors(. 
. 
rro-rs ban ested by samphng metbodrDs. apart). Variety: Victor. previ;us.,"",

i*i lHii',;["ffi ,',li] l?il Bf l;. ? i"i Xi; I

i by ploughins {p}. or rotatu
(7-s ins.) (opl ;,trii shauow t
Dd rolled (R).

ETc.: Plougbed : October ith atrd 6th
r(l: Ir'larch l5th. llanures ,nhr1p.] . [r._^rrcn t5th. ltanures apphed: trta.rch

tarvested by sampir-n8 metbod (

s sh-H
PDpRH
s shR-
SDpR-
P ShRH
S Dp-H
P Dp--
P Sh_

o 734
o s70
N 808
N 916
N 859
N 716
o 758
o 655

1,t86
1,380
r,363
1,335
t,269
1,030
1,043
t,058

704
889
703

634
494
6t6
615

936
1,064

999
976
905
880

1,081
820

N
N
N
o
o
o
o
N

662 943
542 7a2
588 9ll
665 887
606 703
524 77a
7731,It4
888 t,290

73

o
o
o
N
N
N
N
o
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YIELDS OF SEPARATE TREATMENTS (BLOCK EFFECTS ELIMINATED)

RESPONSES TO TREATMENTS

SaANDARD ERaoRs: t) +0.785, (t) +0.569, F) +I.lr, (r)+0 805, f) +r.48, (')+0.926, (?)+2.10,

C) +1.31.

Sballow i Dgrp

Not t Not I

Harowerr { Roled J 31.4
I nou.a I aa.a

H.oo*"dlLll*l ,0.,
I n"uea I zo.s

40.8

36.4
38.6

33.1
41.6

38.0
39.0

I ll Dillddtial R6Dol's

Lv-. ll proo.t I sio . I' coltiv.rill ti H--"e
1,-w*ll - l llsharro*l D..p, Abs.or JPr6

"","----a+"r-a*

Rollins Ll Sulph. ADG
Ab6.nt I k6.n!li Abs€nt I Pt4

Simar m;rls I

plousb .. l- r.8r
Def'p minus

shatlow..l+r.2r
Harrowing. . l+r.61Rouins ,. + 0.6'
Sulphate oI I

AmmoDia l+ r.rr

+0.8'
+ t.4"
+r.5'

+ 1.2'

+l6'
-0.1'+0.0r

-0.3.

l*o r'
l+ r.2t
I

l+l.a

-o.4'

+ 1.13
+0.3"

0.0r

-o.1.

l*0.,

l*il'
l+0.4'

- 1.6'

* 1.0r

-rl It

+o 7'

-0.23
+ 1.63

+u:l'

+o.lr

- l.5r

*0 sr
+ l,03

+1.01

-,,l-,.u.
1r.e. l.r-9.7.
+0.5'l+0.8'
+0.3. 

l+ 
r.o.

-l-
STRA\!'--{\!t. per acre

Simar ,rinrs
prough .. l-r.7t

DeeD rrlirls i

shlltow .. + 7.lr
Harrowins.. - I.5t
Rolitrs -.. + 0.95
SulDhate oI

dmmooia l+ J.9.

*, ,'
- l-o?

l+z.z'
l*r.u'

l.;,
t-2.o1
l-o r
l*r.r"

-u.7?

-l {?
+ 0.7r

-J 3'

-(r7'
+1.21

+2.6"

- t.27

-lo.z'

+ r.8,

i+l z'

+2.o'

+0. r,

i+3.7.

-o.11

+0.8?-v'
*l za

i-3-o,

+ r.4'
l'2.4',

+u.g'

l-3 4i
I

-o.2.
- t.8!

l+r.z'
I

0.0.

2.4.
1.33
1.3.

+

GRAIN---r\r't.

2t-t | 21-5
zz.+ I zt.z

22 I | 21.5
vtr' I zez

24.3 22.1
22.8 22.5

\ot
RoIled
Rolled
Not
Rolled
RolIed

Not
tt".-*"a 

{

,,*r"** 
{

20.0 2t.4
zt.s I za.z

23.9 
I

I1.5

!t.822-5 1 2t.5

STRA$' -{\r't. per acre

Nol No lr.lo lNo
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INTERACTION BETWEEN CULTIVATIONS AND NITROGEN

Ploughed
Not harrowed I Harrowed

Simared
NothaEowed Harrowed

GRAIN- -c*t. per acre

No Sulph. Amm.
Sulph. Amm. 23.t 25.5

224
23.1 22.1

DifJ. (+1.14) +0.2 + 2.1 + 0.3 - 0.8 i+0.t 1+.ato)

STR-{W---{*t. per acre

No Sulph. Amm.
Sulph. Amm.

33.4 30.7
38.0

32.0
36.4

32.1
31.r

32.0
36.0

Diff. l+1.85) + 3.9 + ?.3 + 4.1 0.0 + 4.0
(+0.s251

CONCLUSIONS
There are no sig ficant effects of any of the treatments on the grain. Nor are

there any significant €ffects of the cultivations on the straw. The application of
nitrogen, on the other hand, has significantly increased the yield of strawfthis increase
being sigdficantly greater in the presence of rolling. The average difference in
response-to nitrogen by the straw Ior the ploughed and simared plots is barely sig-
nilicant but there is a :ignificant interaction between this effect and harrowin!, tfie
response to nitrogen being considerably greater on the ploughed than on the
simared plots which are harrowed, but somewhat less on ihe ploughed than on
the simared plots li,hich are not harrowed.
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F'ORAGE MIXTURE
Variation in proportion of oats and vetches.
Effect of nitrogen on yield and compoaitlon of different mixtures.

RF-PASTURES-I933
Plaa and ldelds tn lb,-creen lvetllhts.

t0

\

1

[-o,ox:o
I 56.5 i 4B-s

s is,Olr.t
tr' ts.t | +z.a

B
o

E:E
ON

49.2 7A.O

BAACBAACC
N O N O:NN O N O.N I

54.' 47.8 49.' 51.8 I 586 |i 58.6 |

AIDDEIJ-.........-
ooNOtNl

C
N

c l^
olNu.t 

I 
rz.e47.1 42.8 , 61.9 63.7 I63.i 

i 
6r.7 | 71.7 

|i 
6r.z I zl.z 

| 60

SysrEu oF REpl-rcarroN i SxS Iitia square- Each plot divided Ior nitrogen comparison.
Ar.Er oF EacE SuB-pl-or:0.Olt3 acre (,iO IiDks fe.:; ti"ts1.
Tr.&arxBNas : AII combitrations oI :

(a) S€edings (l urit:501b. per_acre) (b) ISo nitrogea (O). 0.J c\rt. N. per acre asA B C D E sulphite oi a'mmonia (N). '
Oats (uoits) 4 3 2 I O
Vetches (uDits) 0 I 2 3 4

B^11-E:-uLrX".,-Muriate oI potash at the rate of 0.5 clnt. KrO per aqe, and superphospbatc atttre rate ot 0.5 cwt. PrO! Irer acre.
CuL"rrvaaloNs, Erc. : Ploughod: Ma,rch 25th. MaDures applied: March 25th. Seed mqn: March25th. Harrowed : M;ch 2bth. Rolled : Aprii i.t- "fi. ri^t 

"i.p 
i.ii"a .oa tt" .eed*ai

resown. Plouehed : Mav tdtb. Sred :owD : _Va-]- I ?t,h-aDd I Sth. Harr;wed : May t Zth and t at b-Rolled: May-l?tb and l8th. Top-dressed: f(tay ffna. i"*""tJ, e.gr.t t6th. previous
crop : l,eaos.

Sraxoero Enno*s I,BR 11'HoLE PLor : (Total dry matter) +2.S9 cwt. per acre oI +t5.6 per ceDt.
PER SUB-I,I-or : +1.5{ cl*1. p€r acre oI +9-b per crot.-

SA,'.LTNG:-Trro_grab samples, c;mprisi'g fro-m te; to fiJteen ha,dfuls, taLetr whe. the croD n?-s
rtr swathes. werghed atrd separated, after sampling, iDto oats and \.etches. Components u.e'igbed
$.heu air dry.

DRy-M^-rrER.:.Eagh llot chafted s€paratelyatrd equal volumes of chafied material from replicates
_ Dulked. Wbote thoroughty Dixed atrd duplicate saEples taken ror dry matter.
SAr prr NG ERRoRS (Fr.sintle. sample) : Of air dry s.eigbi as percentage df greeo weigbt : + I.Zj;ol p€rcentate ol oats iD air dry material: +2.16.

EBBAA
NNOO.N

60.6 33.3 3{.5 33.0 , 28.2

CEEDD
O N O N,O

i aa^ | ., o | --, I

EBBAA

i:. [:. i:."_[1. i-:. ID rc ic ls isoiNioloiNl
51.2 | 6r.6 i oo.t I 62.6 ; 62.s i

BIol
1o.2.1

D
N

55.1

B
N

4t.6

c
N

36.2

N
A
o

36-8

c
o

3t.6

E
o

53.7

c
N

E:EolN
8.9 , 31.5
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SUMMARY OF RESULTS
GRDEN MATERIAI

CNt. per acre 4 Oats
0 Yetches

3 Oats
I Yetches

2 Oats
2 Yetches

I Oats
3 Vetches

0 oats
!t vetches

8r.6 | ss.z
32.4 I 35.5

32.0
+ 0.8 + 0.3 +4.2

TOTAL DRY MATTER
Determined on duplicste sarnples froin each plot, oats alld vetches beidE separated ia

the salnple.

CONCLUSIONS
The yields of dry matter are significantly different for the different mixtures, the

ooiimuri vield beirig that of 3 of oats to I of vetches. The response in dr5r matter
yietcls to riitrogen iisignificant, but not significartty different for the different mix-
tures.

C1rt. per acre 4 Oats
0 Vetches

3 oats
I Vetches

2 Oats
2 \'etches

I Oats
3 \:etches

0 Oats
4 Vetches

Meart

f without
Oats { Nitrogetr

Lwith Nitrogen
17.9
18.l

16.2
15.9

10.5
1l.J 6.2

12.4

f Without
Vetches{ Nitrogetr

LWith Nitrogetr
2.0
2.1

5.6
6.3

10.1
10.8

11.0
r3.0

7.2
8.1

-Without
Total I t{ittog"o
- - 

Dry J with Nitrogen
li .9
18.I

r 8.2
18.3

16.1
17.8

15.3
17.0

11.0
13.0

15.7
16.8

I u,""lofi. \+1.14),
(+0.e80)

18.0
+0.2

18.2
+ 0.1

17.0
+ 1.7

16.2
+ 1.7

12.0
+ 2.0

16.2
+ 1.1

Without Nitrogen
lfith Nitroger

36.4
40.6

43.6
46.$

37.8
45.6

36.9
40.2
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POTATOES
The ferti.liser value of poultry manure in terms of equiyalent sulphate of

ammonia and superphosphate.
The fertiliser values of ammonium bicarbonate and sulphate of ammonia.

RP-PASTURES, T933
Plan and yields in lb.

wl
I

I

I
!

t
I

I
Bouts. 3l

SysaEM oF REp..cafloN: 6 randomised blocks of 6 plots each. C,ertaiD interactions partially
confou aled with block aliffere[ces.

ARE^ oa EACE PLor : l/65 acre (45.5links x 33.8litrks).
TREATMENTS : All combinations o{ :

(a) Nopoultrymanure. M, poultry ma[ure at the rate o10.6 cwt. N per acre, v.ith additional
superphosphate (0.005 cwt. PrOs per acre) to Sive witi the PrO5 oJ the poultry maDure
0.6 c\rt. P2O, per acre.

(b) No sulphate or bicarboaate of ammonia.
S, Sulphate oI ammoLia \,
B, emmonium tricarboDate fAt tbe rate ot 0 6 cwt N Per acre'

(c) No superphosphate. P, supe+hosphate at the late oI 0-6 cr*t. P'O5 per 1919.
CuLrrvarloNs; Eic. : Ploughed : April 20th- Harrowed April26th. Ridged : Aplil 28th. trIatrur€s

applied : April28th. Potato€s planted : May lst and 2nd- Grubbed : May 94th ard Jutre 26th.
E-;thed up: July lst. Potato€s li{ted: Oct.3rd. Variety: Ally. Previous crop: Beans.

STANDARD ERioR pER PLor: _ O.531 tonsperacreor -L l0.loo.

B
172

P
t6l

SP o
r66

MP
t08

MBP
l{1

}{
19'

s
145

BP
101

MP MS
190

B
101

MBP
221

MSP lUS MB
ll{

o
I I3

SP
131

s
176

MB
t86

MS
138

M
198

s
158

MSP
l;t

o
t32

MSP
l{:l

P
r80

B
ti5

M
t7l

BP
l3;

MP
196

BP
t78

MBP
l3t)

SP
ll{i

MB
t -16

P
103

36
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YIELDS OF SEPARATE TREATMENTS (BLOCK EFFECTS ELIMINATED)
Tons per acre -\-either Super. Poultry

IIa.nure
Both Mean

Neither
Sulph. Amm.
Bicarb. Amm.

4.01
.1.83
4.38

.1.26
5.39
4.99

5.40
6.17
5.21

6.38
8.44
5.89

5.01
5.71

Mean 1.11 4.83 5.61 6.21

.StaqdlJd erro! (oI a single yreld) applicable to secord order irtenctions (which are partia.Uy
coDloutrdedl 0.412 tons. For otber sijndard errors see belo\v.

DIFI'ERENTIAL RESPONSES
Tols per acre Mean Poultry l{atrure

Absent i Presetrt
Superphosphate
Absent Piese,lt

Ammonium
None Sutphate] Bicarb.

Poultry maDure. .
Superihosphate. .
Sulph. -{mm. . .
Bicarb. "q.mm- . .

+ 1.261
+ 0.511
+ 0.7 0,
+o.112

+0.473
+0.98r
+0.55r

+0.603
+o.421
-0.34r

+ 1.20r

+0.801
+0.121

+r.333

+0.604
+0.08r

+1.76. +t.2or | +0.86.
+0.62r +0.49r +0.58r

T.p.a. (+0.21?) fieither Sulph. Amm, Bicarb. Amm

No P.lI
Poultry manure

4.14
5.89

;.1I
6.31

4.68
5.55

Mea1, (+0.154) 5.01

CONCLUSIONS
The responses to pouttrJ, maflrre, to superphosphate, and to sr:lphate of arlnonia

ar.e au,srgmhcant. _lhe response to ammonium bicarbonate is small and not sig-
rullcant and is significantly less tban the response to sulphate of ammonia. Th"e
extra- response to poultry manure in the abse-nce of the nitrogenous fertilisers over
tnat In therr presence is not large enough to be significant.

MEAN OF NO SUPERPHOSFHATE AND SLFERPIIOSPIIATE

4.61
5.92
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SUGAR BEET

_ Effect of dung and mineral fertillser8, applied in the surface soil and ln
the subsoil.

RS-PASTURES, 1933
Plan and Jdelds in tb,, roots (dirty) above, tops ccntre, sullar percentaEe below.

117

s
1

I

12076

SysrE!,r oF REpl-rcartoN: 3 RatrdoEis€d blocks of 16 plots earh.
AI.EA oF EacH PLor: 0.0029 acre (tO ft. x 12| ft. ro;s).
TREATMENaS : A1l combiDatioos of :

(a) Jf O:No nitrogen-
LN:0.6 c,"t. N per acre as sulphate of ammooia.

(b) [-q.:0.6- cst. PrOo l)er acre as iuperphosphate a.rd I.0 crx.t- K,O pe, acre as BO% potash
'( salt.
lD:20 toos dung pe-r acre, ard potash salt and superphosphate as itr (A).
I u- No ml,rerats or duDg atrd Dinerals.

G) .] I -Minerals or dung and DiDera.ls applied itr tbe surface soil.
I 2:.Uirerals or duDB aDd minerals apptied in tbe sub-.soit.
_13:M.itr-era.ls or duDg-and minerals apitied in both surlace and subsoil (double dressitrg).
The rrhole area sas hafld dug two ipits deep. Manures applied itr ihe surface wjre

iDcorporated with the first spit, tbose itr thtsubsoil hth the secood-;pit-
CuLTIvATloNs, Erc.: Dug: May 2Dd-8rh. trlaDures applied : Mav 2Ed-gth. Seedsown: Mav tgth

llaqoy4 : Ma-y- l-6t! atrd lgth. Rolled:May t6rh. l8tl aDd tgth. Ho€d: July 20th add 2tst.
Silgled Jun€ 27tn-29th. Rows t5 ins. apai. PlaDts t0 i,ls. apart. Lifta i Noverlber gtll
aod lottr. Variety: }(utl-[. Previous crop: Beaos.

STaNDARD ERRo-Rs_pEi PLor : Roots (*ashed) i :t |.f3 toDs per acre or l?.5go. ToIx : + l.g4 toos
per acre or I7.5%. Sugar percentage : jt0.355. MeaD dirt tare : 0.1415. '

NAo I OA3
355 i56q
30.0 50.0
15-17 t6 58

oA2
51.0
39.5
15.86

oD0
32.2
2A.5
t5.24

oA2
3S.0
36.0
r5.83

NA1
46.4
72.4
15.68

oDl
66..1
74.5
15.88

NA3
52.8

15.94

NDI
53.1
51.0
15.48

NA3
52.0
53.5
15.97

oa3
61.9
14.5
16..13

oAl
50.6
41.0
16.20

NA2:NDo oAo
55.9 30.9 3?.3
51.0 30.5 3t 5
15.68 t4.93 15.3t

NDI
58.0
62.0
t4.84

NDT
57.5
63.5
15.54

oD0

r5.3S

NDO
30.9
40.5
15.01

oD2
56.t

15.57

oD3

73.0
15.90

ND3
70.8
71.0
15.13

NA2
47.0
44_O
15.9 t

NAI
40.s
43.5
15.86

ND3 OD2
71.5 55.9
i7.5 62.5
15.4; 16.20

oD1
46.4
54.0
15.91

NAT
35.0
36.5
15.77

oa0

28.5
15.05

NAO
36.1
42.O
15.08

oD3
69.5
86.0
15.25

N.{2
46.0
46.5
16.06

oD2
62.3
53.0
16.09

NDO
36.3
39.0
15.17

ND2
57.7
54.5
t5.16

oDo
42.9
35.5
16.r6

NA3 ND2 OD3
45.4 42.4 38.3
4.1.0 49.0 53.5
16.86 16.32 15.3.1

oal
24.6
25.5
16.17

oA3

24.O
16.29

oal
36.7
33.0
I5.94

ND3
59.8
71.5
15_45

ND2

64.0

oDl
64.3
63.0
r 5.68

oA2

39.5
16.86

oa0
44.3
37.0
r5.88

NAO
14.2
42.0
15.84
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SUMMARY OF RESULTS

Sulph.Amm.
ph. ,{mm. . .

ROOTS (washed) toas per acre
4g9rl 637r1 65Ort 7-88rt 7.74t 8.06r
s.1tr | 664,i 6.6sr | 7.52t1 7.3st | 9.0o,L

Super, Potash & Dung

;halloN Deep Shallol\' -llear?
and

Deep

\o Super. and Potash onh'
Super.,
Porash Shallo1v Deep Shallon

or aDd
Dung Deep

6.40
6.51

1.81'
1.i62

St4trdad
Errors

e) +0.653
e)+0.462

Mean .. 1.79x 5.21' 6.59' 7.522i 8.53' 6.46 i'i+o st,
(5) +0.336

r) +0.772
e) +o.546
(')+0.386
(r)+1.0e2
f) t0.398

piIf . .. 0.061 +0.14.

\o Sulph.-{mm. J.l0' 5 161
Sulph. Amm. 5.80r :.901 8.10

+0.27. +0.18. -0.361 -0.11.)+0.941 l+0.115
TOPS-tons pe, acre
5.96r ti.l4' 9.931 8.60r I ll.0lr
7.34' 8.431 9. r5t 8.69t I1.7'.1,

Mean .. 5.453 7.28' 9.i12 8.61' 11.372 7.61

DilI. -- .- +o.7or + 2.71. + 1.38. ,0.7 8. +0.0# +0.7F +0.975

SU
NoSulph. Ame. 15.53' 16.10r
Sulph. Amm. 15.303 15.77r

IGAR PERCENTAGE
l6 l8r 16.43r t5.82' ', I5.95r I 15.50' 1J.88
rs.88r t6.!61 15.29' r5.671 15.341 1i.60

o jr0.205
(,)+0.145
e)+0.102
(.)+0.290
(5) i0.106

Mea* .. 15.12' 1i.9 4' 16.03' i 1i.34' 15.56' 15.812 1o.42' 15.7 4

-ors"Diff... ..I-o.ze, -0.33' -0.30t1 0.17r _ 0.;a.i _0.zErl _0.1

No Sulph. Amm.l l5.O
Sulph, AmE. 14.6

Mea* .. I 11.E

Diff... -- -0.4

TI
16.I
l7.l

16.6

+ 1.0

OTAI SUGAR_
| 20.6 | 2r.4
I 2tt I 217

I zo.s l' zt.e
i

| +o.s ) +o.stl

2{.9 ')1.i 
';.0 

20.3
,3.0 ll.9 2?.6 20.3

2,t fi 23.8 26.3 20-3

L, -13 +rn 0

CONCLUSIONS
The roots show a significant response to dung and to minerals applied deep, but

not to minerals applied shallow. On the other hand the diflerence between minerals
applied deep and applied shallow, though suggestive, is not significant. The tops
while responding significantly to dung and minerals show no difference between
minerals applied deep and applied shallow.

The response to sulphate of ammonia is significant for the tops but not the roots.
The sugar percentage is significantly greater on the plots receiving minerals only,

than on the plots with no minerals and the plots with minerals and dung. The
depression rvith sulphate of ammonia is also significant.

The experiment as a rvhoie is marred by low yields and very high standard errors.
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SUGAR BEET
Effect of varvine sDaclnq, ol rows' of sulphate of ammonla and of ploughlnE- - - 

or hirrowlng ln mlneral fertilisers'

I noot" Top.
l(dirty)

RS -Pastures-1933
Plan and Ylelds in lb.

Sugar I Roo* Tops

I (dnty)
Sugar

Percetrtage

148.? 180.0 15.05
168.6 199.8 15.13
302.4 278.5 18.06
t16.7 177.0 15.86
216.9 208.5 16.12
)27.5 258.6 15.53

t75.i 2ll.l 15.39
,66.3 253.2 15.77
247.3 201.0 16.37
923.7 A23.1 16.89
101.6 2u.7 15.59
t59.4 194.0 15.71

182.6 173.9 15.94
31t.9 275.5 16.92
22A.4 230.5 16.37
230.8 224.0 16.08
136.3 166.0 18.t7
196.2 210.0 16.29

27a.2 300.0
954.8 2{i1.5
143.1 155.0
179.4 169.5
318.0 

'53.5200.9 178.5

NlSroBH
N,SrsBP
N!SzoBIr
NrS,oBP

- 
SloB P

SrsBH

16.12
16.29
15.71
16.29
17.07
16.03N iS,58P

N,S,oBH

N!S,oB P

- S1.Bu

- S,oBr
NrS,oBI{

N,SIsB1i
\1s'oBs
- S'"BP
N!S roBP
N rSloB P

- 
SloBE

- S,oB r
NrSroBP
N,S,,Br
- S, .BII
N.SloBII
NrSrsBH

\rsloBP
N,SloBH

- 
S1,BP

NrSrrBr.

- 
S,oBn

N!SzoB P

329.6 297.5 16..10
302.9 322.5 16.37
247.6 200.5 16.26
211.7 210.5 15.86
132.1 125.0 15.7i
163.2 151.0 16.17

28r.8 254.0 16.72
173.3 153.0 16.49
252.8 251.0 16.00
165.6 166.0 16.61
239.3 264.5 l;.91
321.2 346.0 16.ll

- S-B"
- sroBP
NlSriBP
N1S'oBtr
N,S158H

N,S,oBu ,ti8-5
t5{.4
185.2
263.3
!44.6
,88.7

304.9
2to.2
328.4
t7{.9
lil.r
219.'

251.5
!85.5
t$1.5
,41.5
265.0
,26.0

t6.02
16.37
l5.gl
r6.63
16.00
17.18

- S"nBH
\!s,oBP
N rSriB P

N,S,lBIi
- 

SroBP

N,S,oBP
NrSrbBI{

- SroBE
NrS,oBP
N!S,OBI{

- 
SIrBP

- S.oBr
NIS:OBH
Nis;oBP

- Sr6Bs
N,SloB
N!SrsBP

275.0 16.66
2t3.5 16.08
266.5 17.12
200.5 16.52
t95.0 15.45
230.0 r5.83

- 
SrsBP

N1S'oBH
N!S15BH
NrSroB P
.SroBlr
N!S:oB P

N,S,oBn
N,s,oBx
NrSr58 P

- 
S,oB P

NrSroBx

- 
Sr!Blr

N"S.oBP I

' 
- s,oB"
N'shBH 

L

I - s,oBs I

N,S".BP I

N,S,rBH I

N,S,"BP l

3to.ri 219.5 16.58
299.3 338.5 15.68
165.0 156.0 16.55
tg?.s 183.5 16.63
,58.0 288.0 16.61
985.0 233.5 15.?l

176.0
148.7

186.0
256.6
200.4

t98.5
t86.0

209.0
3t9.0
212.O

15.80
15.60
16.35
15.48
15.65
r6.00

279.8
184.5
248.4
327.1
307.t
ls6.s

307.:l
I50.{i
llri.;
161.7
:75.5
lio.:l

t63.f,
190.4)
,s5.0
32{.0
183.5
188.O

330.5
l8l-0
:155.5
156-5

r83.0

16.s1
16.43

16.26
16.:3
16.26

15.80
15.42
16.00
16.17
15.60
15.42

36

SysrEM oF REPLrcArroN : 12 rardomised blocks of 6 P!9t:."1th:.,Stft1i degrees of Ireedom

represeDtitrg interactions are partially coDfoutrded Nith block dllle-rences'

ARx^ oF EacE PLor : lAtter relecr rng ei!i-'"*ij toioir'"ptttos:00lil5acres:15itrchspacing:*iiig"o?"i'* 
'i6ilh-i;;t,6.di:i2 "c'ds 

ptot' jtu"lt! rzotinlsro'vs x I5'15links'
TRIATMENTS : AII combi[ations of :-'*'i;; R;;;;;.."d i0 inches (Src). l5 inches (Sr5) atrd 20 inches (S!o) apart'

lii i.il'."i5r'ii" ir "'"-oni"i-t ;;iph"i.;i ammonia at tLe iati or 0'3 c\st' s Per acre
' {N,) a;d 0.6 ctr1. N Per acre (N').
r.r ri*yjr -llli-neia,t fertilisirs tsuperphisphate at tbe rate ot 0.5 c\I't. P!o! per acre and 3070t"' ;ilh ;.;; ii;'iii. oi l.b "fi ii,o per acrel ptousned.in (BP) ;trd harro*ed in (Bs)'

c"rrru^r1i'^?l#". ii'i",e[J , Ap'li lotn ' Eirtv manures ipPlied : April.6th I-ate manures
"- ";;;ild 

, Iit;;litb. seLl so*n': ]liv- i 
"na 

rbrt Harro;& : April'26th Mav 8th eth and

iSii:"h;ia ,li;; ;i, ririn 
""a 

l;it,."ii;; ;j,;. i4ah, r5ah, 2itb and.sch-..lurv -r2th 
and

iffi l#jid i^ii";iirtn-L,,rv iti, 
'Ln"a 

' o""t"t" ll't-N"""-ber etb PlaDG l0 inches

aoart. \irietyl xuhs. PreYious crop: Beaos'
sr^!,-Jiio e**oni"ER pLor : Roots: jO.bOO too" p.r 

""ru 
ot +7 -65oh. Tops: +0.781 ton-s.p€r

a.re or r lo.39o/^. susar percenta 
-: 

+0'346: lleao dirt tare: l0 in'h spacinS: 0 1291'

15 iDch spaciDg 
':-0. 

| 228, 2b iEch sPacitrg : 0'0947-

Percentagei

N
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SUMMARY OF RESULTS

TOTAL SUG-A,R----crlt.

22.8

Spacing

l0 in. Spacing ..
15 in. Spacini ..
20 itr. SpaciDa . .

No Nitrogen ..
0.3 cs't. Nrtrogen
0.6 c\-t. NitroEetr

7.87
8.18
8.13

8.95

TOPS-totrs p.. a"t" 110
No -\itrogen . .
0.3 c*r. \itrosen
0.6 crat. Nitro;en

7.70
9.05
9.40

SUGAR PERCENTAGE
No Nitrogea ..
O.3 ctAt. NitroqeE
0.6 c\rt. NitroEen

1tFo, second order i[teractions only.

}IAIN EFFECTS
trlEAs YTELDS : Roots, 6.i2 totrs j Tops, ?.52 tons; Sugar Fercentage, 16.14 ; Total Sugar, 9l.O cst.

Iri.37 21.1
! il t.1i ,; i: _ o s8 16.0r _0.3; id.8 _3.st.t)0 u.ll _ 1.12 16.02 0 ti.6 _3.i

+O]oJ -0.111 -o.lrir =ru98 ;il7t -rt- 
-- _ _ t

,ot5 {$a(hed_) Tops Sugar perceDlaac .rotut srff;p.4. utu. tonst,.J. ,y/. .\crual DiIf. c*.p.a. b41. ,

.55 8.i;{ ,** 
_- 

* 

-

Standard Error
=0.083 !0.117

Nltrogelr

Tops
Dilf .

t9.9
19.3
t1.7

J4.4

Jt.r;

ao.r3l , +0.I8.,' +O.Oa8 | J:o.0E2

Sugar Percetrtage
Actual Daff.

-0.03
-0.30

No Nitrosen ..
0.3 cwt. Nitrosen
0-6 cwt. Nitrolen + 0.24

-0.13

6.83
7_75
7.96

+0.92
+ 0.21

20.8
!1.5
20.7

+o.o7t | +0.100
Statrdatd EEor l+O.l0g +0.111 ]:0.l6t !:o.22 8

5.55
6.22
6.26

8.96 I 6.157.02 5.578.07 5.59

4.78
5.50
5.03

7.38
7.85
7.85

7.19
8.4
9.t0

17.5
20.0
19.6

16.3J
16.27
16.01

t5.74 I

r6.m I

15.6s I

15.99
16.28
15.64

( 10.2 r9)*
t6.64
t6.07
15.96

I Roots ($Bshed) l, Top. ll s".-
t toas p.a.l D.ff. llrotrsp.a.- Difi. )l \;r,t ] rotat sugB.r I

lcwr. p.e.i D;fl- 
|

Sugar Percentage
lctual Difl.

r !g 16.:6 22.6i.3i 0.29 16.01 _0.2; ls.5 _3.1

ii

I Basals ploughed
uuder

I Ba-sals harrowed in

i Roots (*ashed)
toas p.a.i Dilf .

6.40
6.64
6.51

6.96
d.08 i-0.86

tons p.a.
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INTERACTION Of,' SPACING AND SULPIIATE OF AMMONIA. MEAN OF

BOTII BASALS

Roots { lYashed)

(+0.r88)

Total Sugar

Nitrogen \itrcgetr
tl

Spacing
l0 ins.
15 ins.
20 iDs-

7.50
6.26
5.46

6.62
5.14

7.59
6.62
5.31

l
25 0 24_6
20.l 12r.4
17.6 | 18.6

24.6
21.0
16.7

INTERACTION OF' SPACINGS AND BASAI.S. MEAN OT' ALL LEVELS
OF NITROGEN

INTERACTION OF NITROGEN AND BASALS. MEAN OF SPACINGS.

B"""1 
",1"*"1"

Basal minerals
ploughed

in

Basal minerals Basa.I minerals

Roots (\r'ashed)

(+ 0.144)

Tops
totrs per acre

(+ 0.228)

Sugar Percentage
(+ 0.r00)

Total Sugar

19.r
20.r
19.3

No Nitrogen ..
0.3 cvrt. Nitrogetr
0.6 c*.t. liitrogen

6.92 5.89
6.22

r6.38
16.31
16. r0

16.13
16.15
15.76

7-06
6.90

ti.;9
?.53
8.00

7.07
1.51
7.936.12

CONCLUSIONS
The effect of vary.ing the spacing of the rou's is verl' marked, the I0 inch spacing

giving 3f per cent. greater field than the 20 inch spacing. The sugar per-
centage of fhe lO inch spacing is also significantly higher than that o{ the 20 inch
spacing, so that the l.ield of sugar for the naxrorivest spacing is no less than 35 per
Cent. greater than that of the widest spacing. The yield of tops is also considerably
greater Ior the narrowest spacing. The spacing elfects do not show anv significant
departure {rom proportionality to differences between the row widths excePt for the
sufar percentage which (perhaps somewhat surprisingly) shorvs no increase from
20 inch to l5 inch spacinf but a considerable increase irom 15 inch to I0 inch, the
difference oI the increases being significant.

The sulphate of ammonia produces no signilicant effects on the yield of roots
but significantly lowers the sugar percentage, particularly in the higher dressing, and
sigrrificantly increases the yield oi tops." Basak lloughed uader"produce si'gnilicantly greater yields of roots and tops and
significantly higher sugar percentaEe than basals harrowed in.

There are no significant interactions.

Tops ll Sugar Percetrtage
tons pei acre i (+O.rgO)

(+0.2e8)

Nitrogen I Nitrogeo

7.60 i 8.78 9.25
6.78 I 7.80 8.10
6.r2 I 6.65 6.56

Total Sugar
cwt. per acJe

None

16.65
r6.03
16.08

16.26
16.18
16.24

16.2I
15.84
15.11

-- I a-oo
.. I s.ee
.. 5.90

7.44
6.31

8.12
7.69
6.57

il

I 7.1r
| 6.02

5.11

mirlerals Basal mi[erals

in
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KALE
Comparison of Marrow-stem and Thousand -head.
Effect of thinning, alrd of heaw nitrogen dressings.

RI(-GREAT KNOTT, 1933.
Plan and yields in lb.-creea material (Total of atl llarvestinlis)

MTN3IHUNo MTN,
306.0 180.0 38?.4

MUNO I'TN, MTNI
39i.5 350.1 449.6

HTNl
391.7

MTN"
406.1

IITNl
345.2

IIUNO
325.6

IITNO
317.5

MUNO
435.3

M TN,
42r.9

HUN,
507.3

HUNl
494.5'

MTNI
129.2

I1TNS HUNI MUN3
38i.7 495.9 583 I

MUNl
585.5

MTNO
33r.4

HTN,
411.7

MTN3
402.7

MUNl
503.1

IIUN! HUN3 MUN,
468.7 510.2 576 A

HTNO
364.3

MUN,
597.7

MUN3
547.O

HTNs
356.2

I{UNs
488.?

I

MIINI HUNIIMUN'
197.2 507.7 572.9

HTN!
465.3

HTNI
409.4

MUNI
535.5

HUNO
318.1

MTN,
427.3

MTNO HUNO MTN'
340.r 3S6.3 500.5

ItUNs MTNI ]MTN,460.3 4I56 I {76.5

HuN. n u N, trl r,x.
418.7 506.1 417 A

TITNO
370.r

MUNO
481.4

HTNl
120.7

HUNT
506.3

MTNO
383.4

HUN.
524.1

MUNO HTN
438 0 989 I

MUNl HTN
559.1 387.1

HUN, MTN
509.3 398.6

MTN3
421.3

MUN.
522.1

IITN"
368.6

* Fourth harvesting of this plot estimated .

SysrEM oF REpLrcATroN: 4 randomised blocks oI 16 plots each.
ARE  oF EAcx PLor: .0178 acle. (96.5 tinksx4g.l links.)
TREATaMENTS : All combinations oI:

(a) trlarrow-stem (M) aDd Thousatrd.head (H).
{D} UtrthiDtred (U) a.trd ThioDed to 18 ins. apart in tbe rows (T).
(.) No nitrochalk (No), atrd nitrocbalk at the rate ol I cwt. N. per acre (Nr), 2 cwt. N per

acre (Nr) ard I cwt. \. per acre (N3) (aU applied in thre6 equd ddssiirg;).
BasAL JIANURTNG : Superphisphate at the rate o{ 0.5 6vt. p:O5 per arre and muriate of potash

at the rare of 0.8 cs.t. K,O per acre (appjied Nirh seed). 
- - '

CuLTrvArroNs, Erc.: Tractor cultivate: May l5th. HaEowed: Iutre ?th, 8th, gth a l23rd.
Rotled :^May,l6t_h, Jgqe 8th, 9th, t2th, i3rd fid July 7th. H;ed: July 3tst-August 2nd,
AnSust 2lst,22nd aad 25th. Thinned: AuSrst 2l;t a;d 22nd. Manu?es"applied : May f$h.
?gth, lut)l2a!h, 26th, Ausust 23rd a.nd 94th. Seed sowtr: May t6th. Re-iawn: Jun;26th,Harvestrd: Degenlber 3rd, Ilth, t8th, Jaouary lst, 8ti, ti[h, 12nd, 2fth, Feb-ruar], Eth,
r21h, fgth ald 26th. (ODe r$elIth of eaci\ plot ilas harvested otr each date.) Rorvs ipaced
2 It. apad. Pre!.ious crop : Wbeat.

STANDARD ERRoRs prR PLor: Totat oJ all harvestings: Gr€en ma.te al: I.IO tons or 10.0 per ceat.
Dry matter: 1.70 cwt. or 5-52 per cent.

N

I

I
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TOTAL YIELDS

Varlctlcr and TtLnlnE

NttroEen and Thinnlng

Green Material (tons pel acre)
(+0.275, Mcatrs + 0.195)

Drv Matter (cirt. per acle)
(+0.424, Me..ns + O.30O)

Mar!ow
Stem

I'housand
Head.

Marrow
Stem.

T-housaDd
He3d.

Thioned
Unthitrned

10.18
t3.05

9.40
I l.l5

9.E 1
12.10

27.4
35.0

2i.i 27.8
33.8

11.62 10.32 10.97 31.4 30.2 30.8

Green trfaterial (tons per acre)
(+0.389, Me3as +0.275)

Dry Matter (cwt. per acre)
(+0.601, Means +0.424)

n. lr lr"*t.xlz"-t.n 3 cwt. \ \o\ I cNt. N 2 c1nt. \ 3 cwt. N

Thin,led
Uat]linned

M.an

8-77
s.30

r0.21
12.91

10.36
13.00

9.99
13.18

25.8
27.1

28.4
36.0

289
35.9

2i.9
36.r

9.01 1t.56 11.6E 11.58 26.6 ) 32.2 32.1 3 2.0

CHANGES OF YIELD WITH TIME
Decreaae per week

Varledea and Thinning

Green l{ateriat (tons per acre)
(+0-028,1, Mearc +0.020r)

Dry Matler (cs.t. p€r acre)
(+0.0471, Meatrs :0.0334i

llarrow
St€m

Thousand
Head

Marrow
St€nr

Thousatrd
Head

0.20
0.3e

0.20
0.27

0.20
0.32

o _47
o.83

0.46
0.60

0.48
0.7 2

0.28 0.21 0.2 6 0.6 5 0.53 0.59

NltroEen and Thinning

Green Uaterial (tons per acre)
(+0.0{O2, Means +0.0284)

Dry Matter (crl.t. per acre)
(+0.0668, Meaas +0.(N72)

, 
""-. 

N 3 *.-, ^\ lio N

o.22
0.39

0.12 I 0.26 1 0.32 0.32

I

Thinned . .

Unthinned
0.66 i O.57
0.82 1 0.85

0.10 o.l8 I o.28 0.16
0.r4 I 0.35 o.37 0.39

0.30 0.60

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 24

141

MEAN RATIO OF LEAVES TO STEMS

Varleties and Tbi[ninE

Nitrogen and Thhning, NitroEeo and Varieties

Greeo Ma,t€rial ( +0.0433)
(MeaDs +0.0307)

Dry Yatte. (+0.0494)
(Means +0.0350)

No N. I cwt. N., cwt. No N. il c\rt.

NitroSen aod ThiDEiDg
2.46 2.54 2.51 t 2.522 7.)

2.31
2.56
1.74 ) t.77 r.70 I 2.18 t.77

2.47
1.86

1.58
2.76

t.60
2.74

2.54
t.8l

Nitrogetr and Varieties
1.56
3.49

1.46
2.8{ 2.E2 i 3.r0 2.A6

t.42 l.61 1.63

2.12 2.12

1.38
:.1.85

2.1;

RATIO OF LEAVES TO STEMS-CHANGES WITII TIME
Varletiea and Thinnlag. Decrease per week.

I O,*. Material (+0.030?)
| (Means +0.021?)

i lt"'-* I Tuousaaa ll u"".I st- I r* 
ll

Dry Matter (+0.0350)
(Mea,ns +0-0247)

M"'r"* I Th"**", -ll M"".
Stem Head ll

ThiDoed
UtrthiaDed

t.69
1.23

3.{6
2.5{

2.58
r.88

1.8,
1.38

3.21
2.12

2.52
1.90

Mean 1.46 3.00 1.60 2.8 2

2.14 I 2.16

Green l{atelial ( +0.00552)
(Ileaus ;!0.00390)

Dr]' Nlatter (+0.00482)
(lleatrs:!0.00341)

Marrow I Thousand
Stem I Head

Marrow
Stem

Thousaad
Head

Thinaed
Unthinned

0.0528
o.o.1lo

0.069,
o.052{

0.0610
0_0167

0.04{9
o-o338

0.0471
0.034t

0.0460
0.0310

0.0469 0.0608 I 0.0538 0.0 391 0.0106 | 0.0100

Head
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RATIO OF LEAVES TO STEMHH^NGES WITH TIME

Nltrogen and Tblnning,. Decreaae pct week.

ll * Eatter (+ 0.O06tl)
(Meals I 0.001182)

-:.::-l-:= -l-:=::-l

CONCLUSIONS

There is a sigri{icant response in yield of green material to the first dressing of
nitrogen, this reJponse being iignifica-nily great6r on the unthinned plots. The furtJber
dressings of nitrbgen produce no further increase in yield. The effect on the dry
matter is substantially the sarne.

The thinned plots give significantly less yield than th€ unthinned Plots, this
difference being significantly greater where nitrogen was applied.

Marrow-stem gives significantly greater yield than Thousand-head, this dilference
behg signilicantly greater on the unthinned plots.

The plots receiving nitrogen show a significantly Sreater decreae in yield with
time thin the plots yithout nitrogen. The unthinned plots show a significantll-
Ereater decrease- than the thinned plots. Marrow-stem shows a siSnificantly Sreater
decrease of dry matter than Thousand-head, but not oI treen material.

The ratio of leaves to stems is siSnificantly Ereater on the thinned than thc ut't-
thinned plots. Thousand-head gives a sitnificantly $eqter ratio than Maxrow-stem,
both for-green material and dry matter, the varietal differences being significantll'
sreater o; the thinned plots, and on the plots without nitrogen. The ratios are sig-
iificantly reduced by tlie application o{ nitrogen, there being no dilferences between
rhe various levels of nitrogen. For dry matter this reduction only occurs on the un-
thirured plots and Ior green material the reduction is small (though siSniiicant )

on the thinned plots.
The only sigrnificant changes oI the ratio of leaves to stems with time. are 1l) a

simificantlv sriater decrease on the thinned plots for both green material and dr)'
m-atter; (i) i sigaificantly greater decreasc with Thousand-head for green material
onlr,.

I cart. N. 2 c*1. N.la c*t. N.lI cwt. N.]2 cwt. N. 3 cwt. N

0.0562 0.0666 | 0.0542 i 0.0465 0.04{4 0.03880.0759 . 0.0564 i 0.0562 0.0666 : 0.0542 i o.(Nts
0.0537 l0.05lr 10.030t i0.0427

'0.0332 0.0163
0.07:19 . 0.0564 i 0.0562 0.0666 | 0.0542 i 0.0465 0.u{-14 0.0388 :

0.0537 . 0.051t : 0.0391 0.0427 , 0.0392 I 0.0371 00332 0.0163

00618 0n53tt oal\U OOeC6 l. O.ot l0.04t8 uOaAA OOnat
i

Greetr rDaterial

MeLn
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BRUSSELS SPROUTS

Effect of poultry manure compared with that of sulphate of ammonia
and superphosphate.

RD-Great Harpenden, I 933

Plaa and yields tn lb. Saleable Sprouts (Total of all pickinlis)

N

MN,
63.8

PN.
70.I

P
68.5

MP
76.0

MPNl
93.8

MPN,
87.3

o
69.7

MN,
72.1

MPNl
83.7

PN,
78.9

MN'
82.0

o
82.6

PN.
93.8

P
106.5

N,
89.7

MN.
82.5

M
70.2

MPN,
77.4

Nr
64.3

N,
7t.0

M
68.3

NIP
90.9

PN,
68.2

Nr
64.3

PN,
89.5

PN,
i7 _t

MP
90.8

MPN,
88.8

N,
96.1+

P
105.8.

MP
90.9+

N1
77.1.

PlNr
77.7 | at.3

M
84.9

MPNl
89.6

MPN1 MN,
17.2+ i4.7*

M
78.3*

o
73.t.

o MN,
99.1 96.2

MN.
81.5

N, PN,
56.9*

MN,
60.3 r

PN'
55.4*

MPN,
i8.1*

48

.The results of this bkrcL were reiectcd owing to evidence oI serious tiee competition.

SysrEx or RlpLrcArroN: 4 landoBised blocks of l, plots each.
AR.EA oF EACII P.or : 0.02417 arre (9 yards x I3 yards).
TREATMENTS : All combhations of :

(a) No poultry manue aod poultry matrure at the rate oJ O.6 cwt. N per acrc, with the additiotr
of superphosphate at the rat€ of 0.005 c*t. per acre, to Sive a iotal oI 0.6 cwt. pro. per
acre (M).

(b) No 
-sulp-bate 

o_I_ammoda, 
-snlpbate of ammonia at the rate oJ 0.3 clrt. N per acre (Nr),

and 0.6 c*t. N per acre (Nr).
(c) No superphosphate, and superphosphate at tJrc rate o{ 0.6 cwt. PrOs per acre (p).

CDLrrvArtoN-s. Erc- : Spriag pioughed. Ro ed : May 22nd. Hoed : June 2ftb" July 7th, llth aod
August 26th-28th. MaBures applied: May 26th, 27th, soth, Slst aod Jutre'8t}. ptatrted:
Ma, 26th apg 27th. 

-Harvestlq 
: November lStI and l4th. December llth and lgth, Jatruarylottr aDd Februarjr 6th and 7th. Previous clop: Kale.

SIANDATD EaRoB pER Prot : Total of all picLitrgs {saleable sprouts) : J_?3 cwt. or 12.55%.

INDIVIDUAL TREATMENTS

Saleable Sprouts --clrt. per acr€.

Mean iew: 99.75 cut.

Piclings o 1I P -\1P N1 MN1 PNr )lPNr N, -uN2 PN' ]IPN,

lst ..
2nd ..
3rd ..
4th ..

13.64 r2.25
8.56 7.63
3.51 2.26
5.24 5.36

13.86
8.49
9.90
5.85

16.95
6.45
2.34
5.98

r 1.67
6.68
2.06
5.43

13.63
8.69
2.72
5.24

r3.81
4,52
3.40
5.47

14.55
8.58

5,43

12.58
7.71
2.47
5.53

I t.63
9.62
2.6t
4.85

12.48
6.86
2.45
5.16

15.44
7.37
2.23
6.17

Tatal 30.95 2i.50 31.10 31.72 2 5.84 30.28 31.20 32.8 8 28.69 2 8.61 26.99 31.21

-8
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INDTVIDTTAL TREATMENTS -PERCENTAGE BLOWN TO TOTAL

PN, ]fPNr

I1.9

PN"

13.4
I l.l

20.9
8.8

20.8

I 24.2 Ils.li
lzr.e I
sp.outs.

23.6
10.6
2?.2

24.4
8.2

25.7

22.1
9.5

21.3
9.4

No

21.O
10.7
27.2

10.6
13.8

21.4
10.0
23.6

25.1
lo.7
28.6

INDIVIDUAL TREATMENTS-PERCENTAGE FIRSTS TO SECONDS
Firsts deoote E)routs too large to pas.s through a l] iD. riddle {bloltn sprcuts excluded).

RESPONSES TO TREATMENTS
Saleable Sprouts-total of all plckings.

Differential

\one Single

sulph. -\mm. - 0.97'
9 sulph. amm. - 7.!34!

STAxDARD EiRoRs: e) +r.24, (r) +t.53, e) =17{t, ili ,rJ.l6.

POULTRY MANURE, SULPIIATE OF AMMONIA AND SUPERPHOSPHATE

+oso'
- 1.16.

-0.58.

+2.17r
+0.63.
-2.31'

crlt. per acle
Mean oI Super aod No

Super (+ 1.52)
ldeao of all levels

NoN o-3 cwt. N 0.6 c*t. N
oI N (+1.24)

No Super Super.

28.52
31.58

!7J3
20.9t

29.76 29.12
31.94 30.37

28.49
28.80

,8-s? , ,srt i soii- ,r.75 |

CONCLUSIONS
There are no significant effects orr the total of saleable sprouts for -all pickings

thoush there is some indication of a response to suPrPhosPhate, n'hich b€comes

sieniiicant when the first picking only is considered; the effect oI suPerPhosPhate,
in fact, appears to be coufined to the first Picking.

The fertilisers produced no significant effects on the ratio oI blown to saleable

sprouts, or in the iatio of firsts to seconds.

PickiDts. o ]I P ]tP \lr{1{l P{MPN.fx' I\.' 1 PN. ]IPNt

lst
2nd
3rd
4th

224.1
50.3
2t.0
12.3

233.8
7t.6
34.5
14.9

275.3 22t.0
48.0 52.8
47.0 40.a
lo.l t2 2

207.2 212.6 tlt2.l 266.7 1244.4
{s.6 I 58.3 6S.3 68.8 : 79.8
33.1 I 31.8 2a.6 42.6 37.7
12.9 I r2.3 9.0 12.4 t2.7

225.r
50.2
31.5
10.0

175.0
85.3
33.6
15.2

,12.9
59.3
37.3
t2.5

SAIEABLE SPROUTS_TOTAL OF ALL PICKINGS

Poultry Manure -.
Lltrv l\Ianule

lst
2!d
3rd
4th

Abscnt Prescnt

26.5
I1.8
28.7

+ I :tit I 3l.tt -218r -3 98r +0.1s. I_t.{t. -r 306. ' J07. 
;

- 2.;0. - t.97r - |'-3.t8r -o.30' - | I
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