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Notes on the Construction and Use of the
Summary Tables.

The presentation of the results of simple experiments is a.o easy matter, it beil8 usua[y
sumcient to give the mean yields o{ the individual treatme[ts 'with a,l associated standatd efiot
by which diflerences may be compared ; a dillerence of t}rce times the stardard ellor o{ a treatmelt
meatr may be regarded as significant- Io the cas€ of complex experimeuts, ho*'ever, where there
arc aII combinatioDs of several groups of trea.tments, the meie preseotatiou oI the Eeaa yields of
the sets o, plots rcceiving all the difiercnt combinatiotrs oI treatments does not give an adequate
or easily compreheDded survet oI the results.

In order to illustrate the poiDts iDvoh,'ed we will lirst consider the simple t ?e of complex
erpe ment in which therc are aII combinations oI two statrdard fertilisers, Ditrogetr and phosphate,
each a.t one Ievel in additior to no applica.tiotr. This is called a 2 X 2 arrangement, atrd irlvolves
the lour trcatmeBts

O, N, P, NP.
Eaclt treatmetrt vill be replicated se\.eral times, using a raDdomised block or Latin square layout.
Itr what follows the symbols are takel to represent the mean yields of each particular combiaation
oI trcatments.

There are two respotrses to N, one ia the abs€nce of P, aamely (N-O), and orc in the presence
of P, namely (NP-P). These t$o respotrses may difJer, but Jrcquently the difference iisma.Il-
too small to b€ distinguished Ircm exp€rimental error-atrd in such cases it is oftetr suflicieot
in cotrsidering the results of the experiment to take the average req)oose to N whe[ P is both
preseDt aad absent. The average respoDse is clearly

+t(N-o)+ (NP-P),1

+(NP+N-P- O).
The differential respotrse to N in the prcsence atrd absence oI P , usnally called tbe ifiteraction

bet\reetr N and P, is the ditference between the response to N when P is present, and the respoEse
whetr P is absent. It is given by

t(NP-P)-(N-o),1

Note that with this couvention there is n)i;I;n**3;." ** ir the average resporse, also that
the differetrtial respoDs€ to N in the pres€nce and absence of P is the same as the dif{ereotial
rcsponse to P in the presence and abs€nce of N, i.e., there is only one interaction betwee[ N a,ld P.

If potash is also included itr the experiment l.Ie have a 2 x 2 X 2 airaogemeat with the eight

O, N, P, K, NP, NK, PN, NPK.
The average rcsponse to N is the aveag€ of Iour rcsponses a.nd is therelore

It(N-o) + (Np-p) + (NK_K) + (NpK_pK) l,
or

*(NPK+NP+NK_PK+N_P_ K_O).
The itrteractiotr betweeD N and P is the average oJ the interaction whetr K is present and the
interaction wher K is absent, i.e.,

+l{NPK-NK PK+ K) _ {NP-li P+o),1

tiNPK+-NP- NK PK-N-Pr K. O).
The diflereBce between the intcractioBs betweer N and P vhen K rs iresent aqd absent is called
Lhe \e.ohd ord"r inreraLtioD bct\een N. P and K, and is gireD by

[{NPK NK_PK+ K) _ iNP_N_P+O)],
NPK_NP_NK_PK+N+P+ K_O.

Just as there is otrly orc interactio[ betweetr two treatments, so there are t]ree firct order
itrteractions betvreer tiree treatments, oBe betweer each of the paiIs of the treatments, but oDly
ore second order interaction between the three treatments.

The summaries of this rcport are so arra"nged that as far as possible the main ellects and first
order interactioDs are available witllout the necessity o{ takitrs- out any meaDs. The Jirst order
itrteractions are ofteo given itr the form of resporse t6 one treatment in ihe preserce oJ, aod itr the
absence of the other, under the he3dlng of "dilferential responses. , The staidard errors (prelaced
by the sign - ) applicable to all comparisotrs wh ich are I ileiy to be of iDterest are also sho[;i. Thev
arededucedlrom-thestatrda.rd-erroisperplot,whicharegrvenintbedetailsoltheexperimeat.'

. The rough-rule lor use lrithstaDdard errors is that a quaDtity is significaot if it is_gEater tlatr
twice its standad error, and the dil{erence betq een two quantitieihavios t_}re saie standard
errcr is sigEiJicart iI it is three times tbat stardard error. t'hus the mean reiponse to sulphate of
ammonia in the 1934 Bruss€ls Sproues expedeelrt at Woburn is given as g.dl c*"t. +1.89 cwt.,
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$,hich is ttrerefore signilicatrt, since the respons€ is almos,t 5 tlmesits staDdard etloI..The teE)oDses

ioG" 
"U"."". -ap"r"t""ce of poultry mahure ale 12 38 cwt' and 5 clst', each IIith a staodard

"iriJ-! foi,-""a'trr. differeniial reipoose (or rnteractioD) which i5 the dillerencc oI these.: tho}th_
*rpoestive- rs not sicrliicant. bcins odlr about t\lo and a half times the sBtrdard error of e&h of
ih:il. -iil ;;r;;;t. iutohat. or"u-"ion,a in th' prercnc. of Poultn'danure, i M,is siSrilicant,
i;;; -; ;fiiiil jt. ltanda'd .',o,. I Ic sam; rEteractioi catr be looked at lrom the poiot of
;;.":;;;;;; t";";ti.r ;;"r" in o, abscncc and presence ol sulnhate of ammooia The'e
r.."""*"]i" rj.il ifai.i,i .,rt., .g.i" rvrlh a standard error o, - :167' Siviot a oeatr req)onse of
i.ii-.*t. *iit ..t."dard erro. ol"-t.89. Thc mcan responsc aDd the response iE tbe abs€nce of
.ri"ft.t" "ir.*..i" "i" ttrerefo.":rg"iticant, but tlte 

_rcsponse in the Presence,ol sulphate of
;;;;Li;;tii;d not sie-nificaDt. ive have here a case oI commoo occurretrce where oBe o' two
,f.."Uti* i.-.i."ii.""t arld"the olher is not, but vhcre thc tso quantities do uot difler siSnificatrtly
from oEe another.'-- St-ia"raii-^, *sides their use for testing the si8nifrcance of (onrparisoDs froE ore.pt+tcgtt
cxD€riment- arc of ioDortanle uhen the resulis o{ a iumber of experiments are combiaed, siDce

;i5; ;;" ;;,";*, r; of the reliabilitY oI each cxperimeDt, and also give the iuformation necessar]'

i.ii"Iir" ":rr" r"i the varjation t roni experimerit lo experrment in lhc eflect uDder survey is a

rcal one ; whether it can bc attributed 1o experimental errors '
'_-_ 

ilr".""o"J""a nigher orde, interactions ire likelt to be o{ eveD.less importance than the firsi
*a.i i"t"i."ti""i, 

""d 
thi. f""t is made use ot n ionlounding' \'hich-is a Eodification of the

;;A;ilt;i;t'*"tlod, introduced rn order to ke€P the nu;ber of plots Per block small *hile
Ji.*l"g .1".g" o"-ber oi different tratments- In coifounded experimeots certain comPadsons
r.o....i.ion iieh order interactions arc confounded 1r e. mixed up) with d'ffereDces betweetr

Li[i"lir,i,. ii-it 
" 

i . iii itt-g"."ot 8i\ cn abovc, thc plots reciivin8 the treatmeuts N Px '

N-, Fana x miglt be put in one s;t oI sub--blorks oI 4 ploti, aDd the piots-receiving treatmeEts
sb- lii. ix "iJ 

o in'another set o{ sub'blotks of 4 Plbts. The secoad order iDteraction would
iir"l, s. ."-rf"i.t" -Jounded. On rr resutar land a c6nsiderable rDcrease in precisioE may re$rlt
irom teeoioi ttle'Utocks small. 'Ihefi aie manl examples of confoutrdinS of !'ar)'rng comPlexrty
i; G";;;;i.;ri" "i this rcport. l here r. not sPa(e ro discuss all tbe.imPlications o' confounding
fri.., Urd it r"iff U" seen that in general the rcsirlts of intcrest, namely the main elfects and Iirst
lia"i i"t"i."tio"", .i. unal{ected"by confoundrng, and tables iEvolving these intemctioos only can

U"-ur.a *;ttout't"S"rd to the co;Ioundin8. In certain cases,.c8..3.Y!x2 and 3x3x2
exoerimetrLs- *here bme of thc frr"t older i;tcrdctiotrs are unavoidabl): sliShUl coDfoulded'these
ir[r".ti.* 1."" 

"fightl] 
biSher standaral errors tban the others ; this is itrdicatrd in the tables

themselves, the correct stand.rrd erlor" I'eiIlE 8i\en-----iU" 
niif, "ra", 

i"teractions arc not onlt. u-nimportant, but it canr often be cotr{ideotly piedicted
ihat thev a-re likelv to be ver\ imall in mignitudi romparcd with rbe experim€trral errcrs. Thet-

i."-tfr*!f.* -t]" 
,'."J to proiide an esr.ima"t( of experiinental -error rostead.of tle usual estima!"

Drovided bv reDlication. Thi. makes posibl< coriplex expcrimetrE in which each combination
5i;;A;Jt ";;-;-;; "Ji:. t1,"" .'^uti"g grcatir complexitv to be attaircd with a reasoDabl'
;i;6;J pi;-il;isif p;Lt" .*p.;-.n"t it \l'rsbech is an ixadple of this tvpe of lavoot'

I acre
I bushel (Imperial) .. . .

I lb. (poutrd avoirduPois) ..
I c$t. (hutrdredweight,

l12 Ib.)
toE (20 c\tt. or 2,140Ib.1..
metric quintil or DoPPel
Zetrttre! (Dz.)
metric ton (tonne)
bushel per acre
lb. per acre
c\rt. per acre

; 0-453 KilogramEe . .

50.8 Kilo8rammes
I 1016 Kilogrammes.
lf loo.o Kilogrammes.
l'l 220.46 tb.
' iooo xilogrammes.

o.9 Hectolitre per Hectare

1.256 dz. per Hectare ..
25.12 dz. per Hectate.

0.796 cwt. Per acre.
0.892 lb. per acre.

CONVERSION TABLE.

0.364 Hectolitre (36.384 litres)

o.lglArdebper
l.l2 Kilogramme Per Hectare. . l.(Ng Rotls. P€r Feddar

rl?.4 Rous. per Feddan

Etrglish bushel : I.032 Americanr

0.963
0.184
r.009

113.0 R
1.366

o.tgl
l.(N9

117.4 R

i3 FeddaD.
|4 Ardeb.
)g Rotls.
Rofls.
i6 flaunds.

I totr per acle
I dz. per Hectare ..
I kg. per Hectare ..

In America the Wiachester bushel is used : 35'236 litres l
bushels.

The vields oI sraitr itr the replica.ted exPerirncnts are€iveu iE (\{t' per. acre' One bushel oI

*bT.. 
,.;iil.-ad 

lb., 
"r 

M'r"y'*"igh. i2 ib , of oats weighs al lb' aPProximatelv
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CHEMICAL ANALYSIS OF MANURES USED IN
REPLICATED EXPERIMENTS, 1933.

trlanures. 9',. N 1/. Pp. %K,o
Sulphate of Amm.
Bicarbonate of Amm.
Nitrate of Soda
Nitrochalk
Poultry luanurc (l)
Poultry Matrure (2)
Poultry Marure (3)
Poultr, Manure (4)
Poultry Matrure (5)
Poultry Manure (Iresh)
GuaDo
Dung

20.8-2t. t
17.7

t5.8-16.r
r6.6
3.85
4.38
3.58
3.68
1.37
1.26
6.50
0.08

;"
4.05
2.89

1.80
16.4
o.25

1.67
1.04

:"

ose

%Pp,

Total.
Soluble

itr lvater.
Soluble in
Cit. Acid.

Basic Slag High Sol.
Basic Slag Irw Sol.
Mineral Phosphate-

(90% through 12 mesh)
Superphosphate (6)
Superphosphate

I {.9
l;.1

25. t)
l6.l
17.5 ra

14.4
3.5

Sulphate of Potash
Potash Manure Salt 3O9i,
Irluriate oI Potash ..

{9.21
30.9 ) g/. KrO

..52.3)

Poultry ]ranures l(os. l-5 were obtain itr a dried, grouad lorm.

(l) Used itr all poultry manure experiments except at Rottramsted,
Woburn, Portobello, Hotreydoo.

(2) Used at Rotha.msted.

(3) Us€d at Woburn.
(4) Used at Portobello.
(i) Used at Honeydon.
(6) Used only in elrrimetrts testing basic sla8s.

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 6

10r

Three Course Rotation, 1933

Four Course Rotation, 1933

Six Course Rotation, 1933

Sulphate of Ammonia
Mu a.te of Potash

Superphosphate

2r.29io N.
52.r%Kp
u.0% Pp5

llanures.
o/! Organic

Matter- %N ": P"O, "r" KrO

Chafied Straw
Adco
Superphosphate ..
Sulphate of Ammonia
Mudate o{ Potash
Sulphate of Pota-sh
Nitrate oI Soda ..

l4.l
0.301
0.30,

,1.2e) 2r.2f)

rIs

0.0s7
0.265

.0e) r7.

1.053

I'*
e) 62.3F),t:

r Apptied in Autumn. 2 Applied in sprinS.

Yanures.
o/o Organic

Matter. %N l" P,o" 9: K.o

Chafled Strav
Dung..
Adco ..
Superphosphate
Mifleml PhosDhate-

90% throu'gh r20 mesh
Muriate of Potash
Sulphate oI Ammonia

18.6,1
0.301
0.507
o1o'

2L2

0.097
0.203
0.265
17.0

,"!

1.053
0.859o,*

52.1

AVERAGE WHEAT YIELDS OF'VARIOUS COUNTRIES

Country.
Mean yield per
ac;e, l92l-32- Country.

Mean yield per
acre, 1923-32.

Great BritaiB
EDsIand aDd Wales
Heitfordshire

Fraace. .
Cr€rmaoy
Belsium

17.5
17.3
l6.l
11.4
15.8
20.4

Deomark
Argentfue
Australia
Canada
United Statas..
U.S.S.R. (Europe and Asia)

22.5
6.7
6.4
s.2

5.6+

Norr.-FisuresforGreatBritaiD,EnglatrdatrdHertfordshirearetakeofromtheMiEistryof"-" i;?;"i*;- 
" 

-;I cut,rat stiiEii*l i.oi. ez. otue' fisures from " rntemafio.al
Y;ar Book of Agricultur4l Statistics," 1925-33'

'192+32, excludiDg 1931.
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METEOROLOGICAL RECORDS, 1933

Ra.in Dralnage thrcugh soil. 
I

Temperature (Ilean).

No. of f-r
Total
Fall

t/l000th

Gauge.

Raitr],
Days

(0.01 irch
or more)
ul00oth

Gauge.

20 ins.
deep.

I ft.
lIiD. in Solar

, gr'd. lla-r.

Inches. I No. tnchos.l Incbes.i Inches.l Hours.i;1;; I i; ffi;"titff'ti";;;'t%:i
2.151 I t6 t.,iti t.BJo t6i6 lo:.4
2.s22 | l6 I t.s88 le. o ;2.052 | rso.s lsg.zl ro.zl+r.a
o-s25 I ? 10.000 io.oro lo.orl lrss.< lss.ll es.sla6.tI.593 I6 0.t7J l0.ts8'0.t{8 I t6s.2 l6t.al4s.2l53.{I-033 1 I4 0.00,0 I 0.00s , 0.002 2{0.6 I 68.41 4s.zl se.sl
1.425 | 12 o.ooo i 0.000 I o.ooo 2162 | :.3sl 5531 6441
0.653 I ? O.OO0 r 0.000 0.000 I z+t.z I zt ;l ..;4-l | 64 3l
2-152 I 12 0.496 0.442 0.492 i rss.s I oz.gl 5r.41 sg.sl
1.484 i 14 0.t79 0.118 0.06J ' sl.d i ss.*l 44.11 4l

Nov. .. | 1.471 t5 0.890 0.85; 0.8s1 .;t.3 {J.l 3i.6 43.4
Dec. .. i 0.J3+ I 0.1i9 0.099 0.07r . .4 3rj.4 29.{ Ji.g

Toral or
llean t8.615 I52 6.832 7.30i 6.918 ]?91.0 ;6.1 -r2.2 49.8

RAIN AND DRAINAGE.
MONTHLY MEAN FOR 63 HARVEST YEARS, 18?O.r-r932-3.

.F,
62.0
82.3

101.3
I15.6
124.3
128.2
133.1
133.0
t18.2

96.3

53.7

i
r01.6 i

.r'IiL.

.F.
26.1
25.7
30.3
33.9
41.0
44.0
50.0
48.6
46.5
39.8

25.9

37.;',i

RaiD-
fall. _""* | "-,

20-in. 40-in. o,r,r, I 1,,-,n
Gau6e. Gauge. Crrv". lC"rg..

Sept.
Oct.
Nov.
Dec-
Jatr.
Feb.
March . .
April
May
Juae
Julv
Aug.

Ins.
2.37 t
3.t27
2.869
2.809
2.399
2.001
1.982
2.038
2.096
2_172
2.116
2.822

Ins. Ins. trt. | ".0.810 0.787 i 0.726 I 34-l
l.?79 ll.zisir6rsl ,ie q
2.r8e J.r{s i z.rra I z6.s
2.390 I :.49r g.szs I e;.r
1.968 i 2.r6J l.o6s I 82o
r.a88 i r.602 I r.;zsl z+.r
1.058 t.r8t l.t2f I 53 4
0.663 l 0-242 ozos I rq;
0.50s I o.szs 0.543 L{.1
o.sr4 | 0.s44 I o.ss: I z:t r
0.715 i 0.74J I o.oss I to.:o.7ol o.zr8 I o.ozo I ro.a

29.202 14.786 15.556 lr4.7r3 | i0.6

Drainage o/o oI
RaitrlalI-

E1,'aporatioD.

56.3
78.3
88.7
90.2
80.1
59.8
36.4

25.0

27.4

306
52.1
73.8
84.7
86.r
76.1
56.6
34.?
25.9
2,1.1
25.6
25.8

:0 in.
Gauge.

Ins-
1.56r
1.348
0.680
0.419
0.it3l
0.513
0.s21
1.375
1.588
t_658
2.001
1.9r8

Ins.
1.584
1.368
0.624
0.317
0.r36
0.399
0.797
1.296
1.520
1.628
t.973
1.904

Ins-
1.645
1.498
0.751
0.430
0.334
o.4i2
0.860
1.330
1.553
r.649
2.011
t.946

40-itr. 60,in.
Gauge. G;ruse.

40-itr. 60-in.
Gauge. 

I Gauge.

50.4 14.4r6 13.646 14.{89
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CROPS GROWN IN ROTATION, AGDELL FIELD
PRODUCE PDR ACRE.

C.
Complete MiDeral
arld Nitrogenous

Manurc

2.
Clover

Average of first twenty-one Courses' 1848-1931.

I
Roots (Swedes) .. cu't.'|
Barley- |

Dressal Grain .. bush. I

Total Stra* .. c"t 1l
R.2nts I

Dress€d Graiq .. bush.iil
Total Straw .. cwt til

Clover I{ay .. cwt.$
l\Ihei.t-

Drc.ssed Grein .. bush.
Total Straw .. cwt.t

32.0

21.6
r3.3

23.r
22.5

l6.l

r9.8
13.2

l3.l

25.6

2L.6
2t.2

174.0

22.7
13.6

26.9
24.2

206.5

26.6
15.6

r8.2
13.2
52.1

29.4
29.8

362.0

30.3
18.4

27.5
29.1

3r0.0

35.0
21.7

22.3
15.3
52.0

2S.0
29.3

118.0

13.9
1.4

55.0
I1.4

Present Course (22nd), 1932 and 1933.

86.0

9.5

55.2
7.4

20.2 5.1

6.0 2.2
3.3 1.3

54.8 50.2
6.3 4.8

9R.61932 | Roots (TurniPs) .. c*'t.
1933 | Barlev-

I Dr;-ssed Grain .. busb.
I r"t"r c. in .. crrt.
I weight p€r bushel. lb.
I Total Stra'* .. c\a't.t

3.7 5.4
2.0 L 2.9

52.9 I 53.0
9.1 14.0

{}Based on 8 courses

SBased on 13 courses.

C.r..,rArro" s, ,rc.-Ploughed : December l3th-l5th' Harro$ed : Ilarch 23rd and May 3rd'

s""alli"T l^#J*i'z"l'a. v;;'t , Pil;A;A*h;'' IIatrures applied Mav 3lst-June 2nd' 1e32'

Ilarvested : Au8:ust l8th.

11.
Mineral Manure. I

No Nitrogen.

*Plots 1, 3 anal 5 baseal upon l9 couGes. Plots 2, 4 aDd 6 based upon 18 cou$es'

rO.
Unmanured

r since 1848.

Fallow.
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WHEAT AF-IER FALLOW_HOOS FIELD
Without Manure, l85l and since.

SoIIEME FOR COMPARTN(] A THREE 
oyEAR 

FALLOW WITII A ONE YEAR

. Each of the tl*-o strips oD Hoos $heat after Fallow is to b€ divided into four pa.rts. In the I,ears'hen_a-strip is in- crcp, onc quarter is to continue to be fa.Uowed, so that this qarter has a iree-
],ear lallor'. .Dilferellt quarters arc to be selected {or fallow in successive veirs in the rotation
gi\en in tle follo\rinB lahle

Cropping oI strips ll al1d B,
C:Crop. F-Fallorv.

.\. comparison of the cifect oI a three year {allo', Nith tbe e{{ect of a. one vear la.lto\r. witl beIosiible in esen. rea,

llal{ the. e\pernr)eDr s.ill contrnue to be \rheat alter one sear fallo\l, and continuit}.\rith
Pre\ rou\ re<ults s.rll thI. bc maintained

ItN

Dreased GIaitr -bushelsTotal graio---r\! t.
Weighi per bushet- Ib
Total shaw- <(t

2t.i
t2.i
61.6
t9.l

r6.2
9.3

tio.4
I7.I

20.8
ll_8
61.9
ls.l

19.6
I l.;l
ti l.{
18.{

14.1
3.1

58.8
12.6

( t LrrIArroNs, Erc. Croplred sectioDs. ploughed : Scprember Jnd. Harro\red : Octoberl5rb and lrarch Jtsr. se"d sou,, : octnber litb. it'ii.t,j na's*'.id] H.*".t.a : Jutv l6rhFallowed sections Pbushed: september 2nd, tra;,i.t."a]",*^i,tlr,?.",ed: rtarch 3tst

I I

:l :l

3 ]

! t

-\l A2. r3. BT. BJ, Bit. ]l!.

l93l
r933
1934
ts35
r936
1937
1938
r939
1940

F
F
c
F
C
F
C
F
r'

C
!'
F
F
C
F
C
I.
C

C
F
C
F
F
F'

C
F
C

C
F
C
F'
C
F
F
F
C

Flr
CC
FF
CC
FF
I'C
Fl.
CF
FF

FF
l'c
FF
CF
FF
CC
FF
CC
FF

PRODUCE PER ACRE, 1933.

:-_-T-_-i-l
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HAY_THE PARK GRASS PLOTS, 1933

I

3

4t
1-2

5-t

6

i
8

9

l0

t1-L

1'
t6

ti
l8

ll-,
l2
13

l1

Superplrospla.€ or lim€ (3, cwt.) . .

Strp€.ph6phate ol lime (31 cet-), ad double drNing {112 lb.)
SnlpbatP oi AMonia { -86 lb. N,l

(\. halt I'n@nuFd {olorn€ doublp dt6rns ,\mmnnra salt.
{ 16 Ib. \.) 1856.9i

(S. bar) SuperpbGpbate (r. c*t.) Sulphat of Potash {t00 lb-)
folosi.e double il6siDa Amb. salis (:86Ib. N.) r8i6-97 -.

Completc \ircral ltarure as PIot 7 ; folowitrg double desing
.{mE..alrs ( \C Ib. I.) t8i6.68.{mE..alrs ( \C Ib. I.) t8i6.68

(nmplptp llin.ral \tanur I SuD-r. (rl .wt.r : SdDhrre oi Polash
(5u0lb.J ;5dport" of Soda (luU lb,) :Sdpb.tn ,iasnesia t l00lb

llitrPrJ llanur $iihout Pot,sb ..

Coqpl.lr )lmpral Ilatrure and doublr drcs<i,g (.112, Ib. Sulphale
ot AmDonia {=86|b. \.)

vi@ral :Uanur (without Potasb) ad doubl..k?sing .llmm. salrs( 86 lb- N.)
Coqpl.r. Minsal MuuF aod rrbh dBsi,€ (618 lb.) Sulphal.

oI AIm. {lrg lb. N.)
As Plot Il I ud SiU..k ol ka ..

I-m urd ..
Dung ll I tonsl,n 1905, and even loud b tar sitre {oDirrcd I9l i)i

Fth Cudo (6 cwr.) i! r90i iod c\?ri ,ourrh lar suc
aoDplere nlinml yaour and doublp dri:sins (5501b.) Nilra!.eot

Soda (=86|b, \.)

rlin ral yae (without Super, ), ad doubh drsinS Sulphare ot
AI@, ( - 86 lb, N.). 1905 iDd sbe i louoEirg titioer;ts aDd
.\ rm. salts suppl ving rtre @6ritu.brs ;f I bn of-b.!.,, I 86i-l oo,t

Fmy.rd Du[A 04 lonsl io l90i ud even lourh rear srtu.
{ohi,ted rn rsrT), rouowils Nithte o( Sodi ( 13 rb. N.) aDd
:{irP.als, I872-1904

Famtrard Duns (14 toGJ in 1905 aod c"ery fourtb year si,.e(ooitt.d in I9l7); Faah inrereniu ler Ptor zli reeivG
Sulphat of Potash (lo0 lb.l: SuFDhcDbate t2OO lb_) andll rm. r"irrarp ot Sode ( 20 tb: S.): loltowiis liirrar. of
Porash a1d SuD.mbosphaL", t872-t9o{ ..

(6i88 lb.)

(39i1lb.t

(3110Ib.)

(570lb.)

12112 \b.)

(570 rb.)

lb_
763

1,390
78t.
672
1t1
19t
40,

?,097
2,198

601

l7.Ll
9.9
8.2
9.3
6.t

10.7
6.2

25.3

7.8

,,180
,,891

1,899

,,381

31.?

12.1

20.1
20.!
2X.5
li.1
10_3
t1,,1'
60.9
2i.0
31.:,
i:.6
61.ii
69.8
68,5
10.6
45.3
39.9
t8.?
55.i
31.1-
19.0
14.7
36.1
3I.11
?1.2
19,.1
2X.i

1,001

1,661
1,12t

1,697
810

{,265'
4,995
2,321
3,036
4,5i1
5,034
6,51,3
5,3G8

863
3,tii'
3,196
4,507
1,363

1,641
1,248
3,06'

1,798
1,686
1,973

2,834

9,588
:,491

1,9r1

, _ -ql99n4 !im! ya, applied to the soutbcm portior (timed) of tte ptors at rle Bte of ,,ooo tb. to rhe ade in the Wi rreEot 1903 .t, 190;-8, 1915-16, 19r3-9r, t9-o7-r8, i9e1,3r, and at rhe r;re oI 2,500 tb, to rie acre in tbe winte. of t92o,rl,erc.pt sb€re orheMie srat.d-
Up to l9L4 the limed ud uDliEed plot c'nts were Dot *parately si!€n in rhe Amuat ReDort but rhe @tu of tlerqo *6 CrveD. Ftum l9l5 otrsuds th. eparare fiSu6 aE giv;n.

'B6taDical sampre $rted b.foe Deighing @d is Eot included i! the total weight.

Culrlv^rroxs, Erc,-ltaDE appli.d: Febtury 21st-23rd, ltarch 28ttt, ,oth and }ta!, tgtb. Cur: June r4th,g2nd.

vanuiDg (arbdrs stat€d m per acre.)

sinsle drGsing (2061b-) Stdphat3 of Ammonia (=$lb. ti.), (rith
Dus also 8 r@F, 1856-63,

UDmarured laftcr Dus 8 yeN, 1356-63)
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PARK GRASS PLOTS

BOTANICAL COMPOSITION PER CENT'
1930 (lst CroP)

PIot llaouriDg. LimirS.
Gradi- L umi- Other

Orders.
"Other Orders"
cotrsist largely

of

t7 -5
0.3

43.1

35.3

l_'

6.:l

7.t

l.t

nalYi

0.3

l:,.6
I l.{
6.8

:14.,

Ironlodon
his|idtts

( AchilLz
I milltloliuttt
I Henchrm' sPholitylitm
Achilha

,,tilbloliurn

otlgdra
Cono?odiut t

ihnrildtlt tt
Ardhisc&s

ryb.sJ,s

sPhondyli rn
Achillea

,nillelotiu,n

-4chillea
nilklolit rrt

Cerdstint.
tuBa,urn

Ulrmanur€d

Complote Mincral Matrure.

CodDl€te Mitreral Metrure
add doublB AEm. Salts.

Co,Exrlete Minctral Manure and
doirble Nitxate ot Soda.

I-imed I 53.7 l

UDlimed i 47.6

Limed I 5r.0

unlimed I €.4
I

Limed 99.4
unlimed r 100.0

r-imed I no.,
(sun) I

Limed 89.7
(shade)

Uniimed 96.8

Limed IUnlimed I not
Limed f
Unlimed )
L.6,7881b. 9{.0

L.3.05r rb. I 93.6
Unlimed 87.1L,

I I-. g.uo tu 8o.;|
I L. s?o lb. I 8l.l
lunrimea i so.s
I

Ili
r L.l77l tb. 72-S
I

I L. 57o lb. 66 I

I u"ri^*r 84 3

28.8
43.1

5.9

:1.3

I t.;

J.l

l4

6.4

7.1

6.3

l5

T8

lg

As Dlot 7 following double
Nitrste oI Soda, lE5&75.

SiDgle Nitrete ol Soda.

Mineral trIaDure (rrithout
suD€r} and double Sul-
pbite'Amo. lgos aod since.

Farm\ratd DuEg itr l9o5 and
eveh' Iourtli year since
{omitt€d lolT).

20 I Farmv-ard DuDg in l0o5 and
I "veiw lourth vear siDce
I t"mitt"a in lbl?) €ach
I intewening Year SulPhate

of poh-sh, SuPer. and Ni-
I trate oI Soda.

I ( Tantocrm
,.,.s 11c:#rff,-
s.7 llA"hl*".d"t"
- - I milkfol;u,rtot I A.h; 20

,nilhJoti{m

9.8

lo.o
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FOUR COTIRSE ROTATION EXPERIMENT,
ROTHAMSTED

RESIDUAI VAIUES OF IIUMIC AND PHOSPHATIC FERTILISERS.

For detalls, see 1932 Report, p. 127.

MANT RES APPLTED, SEASON 1932-3.

For atral)rsis of lertilisers, see page I 0l .

tAs Mioeral Phosphate.
. Itr 1932, owing to a mistake, 35.26 c\rt. oI orgaoic matter was applied a-s F.Y.M., instead oI

50 qrt. The total N, I<, O atrd PrOr, however, werre cottect.

CULTIVATIONS, ETC.

Barley. Potatoes. Wheat.

Variety

Date oI Sowing ..
Manures Applied-
Dung and Adco . .
Artilicials to Adco

atrd DunB
Stiaw
Artificials to strara'

T.eatments 4 atrd 5
Date oI Harvesting
Previous Crop
Culti!.ations-

Ploughing

Italiatr ryegrass
arld commdcial
vrhite clover
April 29

Oct. 14

Oct. 29
Oct. 21
Oct. 29, Feb. 28,
March 30
March 7
Failed
Barlev

Oct- 18
Nov. 7
Feb. 28, Mar. 30,
April 7
Ap l7
Oct- 3
Wtreat

Norember 7
May 2
Jure 26
April6&7,May

tl
Yay 23, Juae 26

Plumage Archer

March 22

Oct. 14

Oct. 29
Dec. 5
Dec. 5, Feb. 4,
tr{arch 15
March l0
August I
Potatoes

Dcc. i

Ally

Aprit 12

Yeomatr

November ll

Oct- 13 and 14

Oct. 18
Nov. 7 aad 8
Nov. L Feb. 28,
March 30
Nov. 9, March 8
August I

rB and 1.1

llar. 22, -\pril ,S
July4, Nov.7&8
Nov. ll, Mar.Harrowitrg

Hoeitrg
Ridging

Grubbing

TreatrDetrt.

Organic Fertilis€rs (c1rt. per acre). -{dditioDal Artilicial Fertilise$
(cu.t. per acre).

Orgatric N. K"O P,Ou
Ma.tter-

N. as
S. of A.

KrO as
Mur. Pot.

PrO5 as
Super.

s0 (as F.Y.v.)* I 1.363 | 2.e09 I 0.546
50 (as Adco) I 1.071 0.567 0.S4O
9?-26 (as straw) 0.3?9 1.325 0.122

None
NoDe

I
2

4
5

o.437
o.729
t.121
0.36
0.36

0.691

1.6?5
0.6
0.6

0.654
0.260
1.079
t.2
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PLAN AND YIELDS
Barley-AB, Plots l-25.

Yields in lb. grain above' straw below.
Sceds Hay-AH, Plots 26-50.

Crop failed.
N.W.

Wheat-Aw, Plots 76- 100,

Yields in lb, gratn above, stra\f, below.

l-il ti r

Potatoes AP, Plots 5l-75.
Yields in lb.

N.W.

; I ros.o

N.W.

5
60.3
72.0

I
i0.2
58.3
I\T

I
54.3
68.0
II

3
32.6
42.4

4
60.1
74.9
III

5
56.6
61.2
III

I
36.4
46.6

3
42.3

IV

4
70.5
?8.5
I

46.1
56.6
II

3
11.0
;G.8
III

5
57.r | 49.6
79.2t,65.1
I-

4
56.2
73.8
II

I
34.9
45.6 I

IVr

I
43.1
45.9
III

3
71.8
91.2

I

4
51.3
70.2
IV

42.5
68.8
II

zl
29.0 i

40.5

-lz, I

cs.l l

sz.r IIII I

+
55.1
68.4

1
64.3
77.2

I
61.0
IV

3
28.9
44.1
I1

N.W.

4
7 t.2
s0.8
III

2
66.6
81.9
IV

72.O

II

3
53.0
UT

I
14.1

r06.8
I

5
71.8
94.1

82.3
t21.7

I

I
61.0
75.8
III

4
7t _4

88.8
II

3
58.4
84.4
IV

62.8
77.2
II

1
61.8
79.7
IV

63.4
98.8

I

4
57.9
80.6

3
t32.4
85.6
III

80.2
III

4
6t.2
8.1.3

I

I
53.8
72.2

5

IV

3
60.4
87.r
II

5
66.3
88.2
III

l2
ian.o

a2.4

3
76.2

118.8
I

1

59.9
81.1
II

4
68.1
97.9
I\'

3
153.8

IV

1
25r.8

I

I
143.0

2\5
8?.5 I ros.o

,, I ,r,
3

r23.0
4

1S2.5

III

5
162.5

IV

128.0

I

1

94.5

II

163.8

IV

4
t52.8

3
148.8

III

I
t59.0

I
90.0

II

5
r67.8

I
148.5

IV

3
r93.8

I

4
144.2

I1

81.8

III

42
188.5 98.2

,ul
15

l{8.0 153.0

III ]

3
146.5

II

,'l'l'
iIIIIIiII

II_. 1-

5

I\' III

3

I
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SUMMARY OF RESULTS, 1933

IIanure. of
Wheat.

Cwt. per .{cre. totrs per
Barley.

Clrt. per Acre.
Seeds Hay.
C{t. p.a.
lrv matter.

Grair. Stra$. Grain. Strau_.

I
l\Iatrure 

I

r.iir'r. 
I

20.6 2i.6 2.62 r3.3 It.l
I
II
III
IV

28.6
22.5

23.6

40.8

29.0
30.5

2.9r
1.73
2.71

23.6 28.3
lg.s 24.9
15.8 16.8
r2.8 t6.7

t"'^."" 
IAdco 
t

16.7 r.80 10.6 i.1.8

I
II
III
IV

31.5
24.O
91.7
:5.5

{6.5
29.5
30.7
31.3

2.34
r.60
r.50
3.00

20.9 26.8
16.9 20.7
l4.r l9.l
18.4 2t.4

rr.""." I

aslStran 
t

,0.3 23.0 ll.9 t5.5

I
II
III
1V

29.1
23.t

45.4
2.68

2.82

i6j 3a,
I i). (i 16.2
17.2 20.11
t 5.5 r9.3

Superi

92.1 30.8 :.80 10.3 25_t

I
II
III
IY

23.4

26.r,

32.2
34.0
34.7
37.1

4-6r ll 25.8 I 28.8
2.a4 ll zo.o I, zt.o
3.53 I 22.O 27.4
3.45 li zr-o 2s.7

I
Rock I

Phosphate 
I

2i.4 36.1 3.0ir I It.:,1 2{.0

I
II
III
I\'

24.2 37.8
27.5 22.O
25.4 33.7
21.7 29.5

2.80 l2. r J6.4
l.6i ri.6 25.2
I 98 t0; t,r ri
i.98 13.6 iJ.4'tii

__ The trumber I delrote.s application oI manure at the beginnilg oI the present sea-son (1939-3) ;Il application in the previous season, etc. The plots above the tines have-oot yet had any manuie.
except those due to receive supe4)hosphate a;d rock phosphate, $hich in-the seaso;s lg3l-2
aEd 1932-33 received one -fiJth oI their quitrquennial toial oi potash and nitro8etr. In the two
previous seasons these plots. like the corresponding plots dutto receive organic manuresi \r:erc
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SD( COURSE ROTATION EXPERIMENT
SEASONAL ET'FECTS OF N, P,O5 AND K'O

(I'or detaila see 1932 Report, p. l3l)
CULTIVATIONS, E'I'C.-ROTIIAMSTED

Forage. Clover. Wheat. Potatoes. Sugar Beet. Ba.rIey.

Variety

Date of Sowing Oct. 8
Matrures applied Nov. 7,

Date of Har-
vesti os

Previous"crop
Cultivations-

Ploughitrg

Harro'wi-Dg

RoUing

SiDgling
Hoeing

Ridgiag

Grubbing

Mar. 0
Juoe 6

Potatoes

Oct. 4

Oct. 8,
Mar. 3l

Broad Red

Aprif 29
Nov. l,

Mar. I
failed

Barley

May 17

May 19

May rg

Yeomaa II I Any.

Oct.4 April 12
Nov. I, April lI

Mar. I l

July 26 I Oct. 2

Clover

Aug. 16&
17, Oct. 3
Oct. 4,

Mar. 3l

M"y f

Apr rg

Sept. 16,
April 5

April 10,
May 2,
May 18

Aprit 10

AF Ir&
15, May
t8

May 23,
June 14&

22

Nov. l1-13

Forage

Aut. 17,
April 5

Oct.4,
April l0
May 4, 8
&10

April 10,
May E& ll
Jur,e l9-22
J une 14,
July l7

Kuhn

ilay 8
May 4

Plumate
Archer

March 22
March l0

Aug. I

Sugar Beet

Nov. l?

March 22

April 14

CLTLTIVATIONS, ETC.-WOBURN

Sutar Beet. Barley. Forage- i Wheat. Clover. Potatoes.

Variety

Date ol Sowing
MaDures a.pplied

Date oI Hari'est-
iag

Previous crop
Culti!.atiotrs-

Ploughing

Harrowing

RoIlirg

Sinslil1t

HoeiDg

Ridgi!g

Kuhn

Nov. l0

Forage

July rr,
Sept. I
April 24

July 15,
Oct. 12
April 29,
May I

May 8
May lI

April29,
lday 13

J$e 22 &

Mzy 27,
Jutre 26
&27

Plumage
Archer
Ma.rch 23
March 23 &

July 28 &
29

Sugar Beet

Mar. 15

Mar. t5, 23
&25
April ll
&25,
May 12

Mar. 29

Yeomao II
Oct. 14
Oct. 21,

Mar. 14
July 31

Clover

Sept.9

ApdI 29

Oct. 14
Oct.27,

Mar. 14
Jl:ne 22 &

Potatoes

Oct. 14

Oct. l4 Oct. 12 &
14, Mar.
24,
April I I

| &29

Broad Red

May I
Oct. 28,

Mar. 14
Juoe 26

Barley

Arly

April2l
April 20

Sept. 14

Wheat

Oct.4,
Apri.t 5

Oct. 14,
Aprit Il,
April l9

April rg

April lg &
2t

H
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ROTHAMSTED, T933
. C lover-Bc, Plots 16-30.Forag,e-BF, Plots l-15.

Yields in lb,, hay as carted.

IP
135

3N
l4l

3K
ul

2K
1r9

OK

2N
152

OP
141

1N
t08

3P
r18

4P

4N
149

ON
92

4K IK
104

2P
109

wbeat-Bw, Plots 3l-45.
Yields io lb., graiu aboye, straw below-

SBgar beet-Bs, Plots 6l-75.
Yields in lb., roots (dirty) above, tops

centrei sugar perceutage below.

N

I

N

I

Potatoes-BP, Plots 46-60.
Yields in lb.

Barley-BB, Plote 76-90.
Yields in lb,, grain above, straw

below.

N

t
I

Crop falled.

IN 2P 'l IP IK

,l "I 4K 3N 2N

4P 3K ,\ '1 4N

OK
55.O
90.8

3P
60.0
97.8

3N
53.3
95.1

OP
44.9
84.8

!N
46.8
87.0

IK
62.7
90.8

4P
65.8
96.7

2N
69.0

r03.0

2K
60.2
94.8

3K
63.4

100.6

2P

19.5

IP
59.5
9r.0

4N
68.2

I10.3

ON
49.5
76.2

4K

77.8

IP
212

3K
215

4N
242

2N
216

ON

4r 2K
284

OK
164

IN
231

4P
298

OP
2ll

3N
231

IK
293

3P
276

2P
215

2P
124
145

l4-18

3P
134
r6l

r4.35

4N
140
l7r

14.64

3N
163
168

14.38

4r
140
144

14.21

'1K
162
138

)4.64

4P
178
150

t4.2i

OP
172
143

14.73

3K
2r3
t62

14.99

2K
I44
163

14.38

OK
114
1s2

14.30

IP
t3i
t66

14.82

2N
118
157

14.61

ON
r53
162

14.41

IN
162tu

14.35

2K
60.1
75.2

3K
58.8

IK
61.4
17.8

3N
61.6
78.4

3P
76.8
91.7

OP
60.8
14.4

IP
59.3
?8.0

2N
66.9
47.4

ON
58.2

IN
6S.9
87.8

4K

93.6

OK
60.3
7S.0

4N
63.8
94-4

2P
68.6
92.9

4P
75.4
98.6
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woBURN, 1933
Sugar beet-Cs, Plots t-15. Barley-CB, plots 16_30.
Ytelds in lb., roots (dirty) ab,ove, topa ytelds in fb,, graln above, str.a*

ceDtre, sugar percentage below. below.

OK
55.8
125

3N
74.5
143

2P

136

IN

t24

OP
ti1.2
130

4N
80.8
136

2N
67.0
t27

4P
83.0

3K
78.2
139

2K
80.0
139

IKION
67.8 61.5
116 89

3P
79.0
t28

IP

128

4K
7 5.O
12l

N.W.

I

N.I,!I.

i

Forage--4F, Plot.31-45. Wheat_4w, plots 46_60.
Yields ir lb., green wetghts. Yields In fb. gratn abovc, straw

below.

C.lover--to, Plots 6l -75.
Yields in lb., green wetllhts.

'Potatoes-- CP, Plots 76-90.
Ytelds tr lb.

I N.w.

.Orvitrg to a mistake the ploughing ridge was hade in the middle of the row oJ plots 86-90. The
soil wrs as far as possible tumed bacld again.

ON
538

11.76

2K
647
362

r7.30

IK
660
355

OK

344
17.59

IP
673

16.66

IN
540
283

17.58

3K

293
17.12

3P
617
316

16.98

3N
645

16.63

OP
639
305

t8.7 5

4I(

369
11.73

2P
535
3r3

16.7 5

4P
569
320

16.20

4N
693
400

16.40

2N
671
33r

17.41

IN
308

2K
383

IK
385

4P
394

4N
424

3K
375

ON
30r

3P
380

3N
354

OP
409

4K
371

OK 2P
455

2N
39S

IP
379

4P
30.8

60

3P
33.0

IP 3K
53.5
r00

3N
66.0
t25

ON
23.8

IN
25.2

56

4K
42.a
84

1K
55.8
106

2N
6t.8
ll7

2P
27.0

65

OP
33.0
i5

2K
47.4

94

4N
60.2
134

OK
57.8
1t9

4P
212

3P
226

OP
314

2N IN
384

2P OK
259

3N
268

4K 3K
475

IK
251

IP
262

4N
285

2K
453

ON
1t2

3N
142

4N
501

2P
5r6

3P
508

4K
192

OK
458

2N
620

IN
518

3K
548

2K
505

IK
.17S

4P
542

ON
451

OP
490

1P
466

l
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ROTHAMSTED, T933

l.-Mearl yGId8Irei acie ard increrDenta ta Jdeld per c8t of N, PrOr aad f rO.

* Crop failed. t l93l aod 1932 oEly.
SigdJicant results in heal,'J. t ?e. Negative sign meaus depressiotr.

2.-Average percentage tncrements tr yield for each application of N, PrOr aad KrO.

r930-32
1933 Average,

r930-32
r933

1933
error,
r933

Suliar
Beet

Roots
(1irashed)
tolls

N
P
K

6.80
0.80
0.65

-0.08

2.13

-0.230.lt
0.58

+0.90
+0.90
+0.54

Clover
Hay

Dry
matter

Yield.
N
P
K

24.7
20.6

0.9
1.8

+5-9
+5.9
+3.5

Tops
tons

Yield
N
P
K

11.21
3.58

-0.16
- 1.20

2.7A
0.38
0.11
0.06

+0.39
+0.39
+0.23

Wheat
Grain

YieId
N
P
K

24.6
0.31

- 1.2
2.7

20.3
10.5
l0.l

Sugar
perceDtage

IIea[
N
P
K

17.15

-0.10
-o.270.41

14.48
0.33

-0.930.07

+0.54
+0.54
+0.32

Straw Yield
N
P
K

55.9
30.21

2.7
3.5

32.8
18.3 +5.7

+5.7
+3.4

Bar:ley
Graia, Yield

N
P
K

1.9
_1.0

o.2

0.7
l1.l +3.6

+3.6

Potatoes
Yield

N
P
K

7.18
2.t2
0.09
3.6r

4.51
l.l0

2.a3
1.42

+r.2r I

f r.zr I

+0.73 I

+7.1 )

+7.1
-+c.+ 

i

Straw
Yield i 31.8N i l3.r
Pi6.7
Ii 4.8

29.S

r4.8
3.8

+4.9
+4.9
+2.s

f,'orage
Dry Yield

N
P
K

36.5
19.3
0.9

- t.8

32.5
26.1
-6.5
- 5.2

N P x
1933Average

1930-32 _t 93:J
Awerage
t930-32 r933

Average
1930-32 r933

Sugar Beet-Roots
(wa.shed)

Tops
Sugar percentage

r.9t
5.66
0.66

- 1.59
2.05
0.34

1.49

-0.300.10

0.75
0.61

-0.96

-0.34
-2.440.62

6.85
o.54
0.12

+6.3r
+2.1r
*0.55

Barley---Grain
StIau'

5.1I
6.74

0.43
3.87 -0.47.3.18

7.15
7 -41

0.00
3.78

3.58
3.2t

+2.33
+2.46

CloYer Hay---dry matter 10.99 o.42 2.05

Wheat- 4raiD
Stra{'

2.08i
ro.22t

7.72
4.39 -1.070.21

7.47
3.30

2.64
1.36 -4.03

- 1.74
+4.33
+2.63

Potatoes 4.60 3.66 -o.40 9.42 12.61 7.89 +4.O4

Forage--iry matter 8.14 12.02 0.67 -3.01 - 1.48 -4.00 +s.42

* Crop Jail€d. t 1931 a.trd 1932 otrly.
Si&dficaat r€sults iD heavy tlpe. N€ative siga meaDs depressiotr.
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woBURN, 1933
t.-Meall Jdelds per acre and lncrements in yield per cri't. of N, P !O r and KrO.

. 1931 atrd 1932 only.
Signilic€nt results iD heavy twe- Negative sitn meafls depl€ssiod.

2.-Averalle percentatle lncrernents in yletd for each application of N, PrO, and KrO.

' l93l and 1932 otrly. (tSAl crop was tares).
i l93l atrd 1932 oDIy.
Si8Eficaat results in heavy type. N etive siBD DeaEs depr€ssion.

Average
1930-32 1933

Average
1930-32 r9331933 1933

Sugar
Beet

Roots
(washed)
tons

Yield
N
P
K

5.58
0.70

-0.t32.02

Ll5
4 -O7

-1.92
-2.44

+ r.26
+1.26
+0.76

CloYer
IIay

Dry
matte.

Yield
N
P
K

23.8.

-6.2'
-3.6r1.44

26.3

- 15.0

- 18.0
13.7

+8.4
+8.4
+5.0

Tops
totrs

Yield
N
P
K

6.84
r.09
0.99
2.87

5.89
2,a9
o.20

-0.08

+0.96
+0.96
+0.58

I|lIheat
Grain

Yield
N
P
K

8.2*
r0.3r

-0.7*
- 1.6*

15.5
27.r
- 1.4

4.6

+5.s
+5.s
+ 3.6

Suga.r
percent-

age

Meatr
N
P
K

17.09

- l.3l
0-04
0.85

17.09

-2.41
-o.52
-0.04

+0.55
+0.55
+0.33

Straw Yield
N
P
K

27.4.
24.6.

1.6.

-6.4i

3r.6
54.9

-8.9
- r0.8

+7.8
+7.8
+4.7

Barley
Grain Yield

N
P
K

20.2
19.6
0.4
3.8

26.2
9.5
7.1
7.O

+4.r
+4.r
+2.4

Potatoes
Yield

N
P
K

9.40
6-87
0.55
0.83

8.97
0.29
1.7 4
0.s7

+ 1.94
+ r.94
+ 1.17

Straw
Vield

N
P
K

41.1
22.1

-2.79.5

45.5
26.9

0.9
2.2

+7.6
+7.6
+4.6

Forage
Dry
matter

Yield
N
P
X

34.2.
28.8.
2.4.

- 1.0.

47.5
24.9
-6.93.8

+7.7
+7.1
+4.0

N P 1{

r933r930-32
Average

1933 r930-32
Average

1S33 r930-32
Average

1933

SuEaa Beet-Roots
(washed)
Tops

Sugar percentage

2.54
2.O3

-o.54

6.67
7 .36

-2.t2
-0.921.99

0.05

- 3.14
o.5l

-0.46

8.23
9.96
1.22

-6.66
-0.36
-0.06

+2.00
+2.44
+0.48

Barley- 4raiD
Straw

15.36
8.16

5.46
8.87

0.15

-0.90
4.05
0.3I

5.t7
6.t I

6.6E
l.l8

+2.33
+2.5t

CloYer Hay--dr), matter - 4. t0+ -2.28. - to.27 1.57+ 13.04 +4.77

lt/heet-Grain
Straw

r6.801
r3.50t

26.11
26.O9 -0.r61

0.861
-1.35
-1.21

-4.781
-5.931 - E.58

+5.72
+3.69

Potatoes t2.36 0.49 -0.l8 2.91 1.67 2.71

f,'orage--dry Eatter 13.241 1 .47 0.r81 -2.11 - 0.881 t2.U
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TTIRBE COURSE ROTATION EXPERIMENI,

ROTTIAMSTED, 1933
EFFBCT OF PLOUGHING IN STRAW, AND OF IrINTER GREEN.MANURE CROPS
Object.

I l",?:: r.,--".J!:!!!.sibility oI usiEg stran' in aututm to conserve tritrogen, improvo tiltialld Itratly to improve crop yield,
, l1-:?1LT 1!"_qrcct apilication of strau, aad artilicials with Aatco compost made rroE
_ equal straw, aDd arso with dressin_gs of artificial fertilisers.3, In combiaatioD w.ith the above t6 measure the inproveoeat itr soil fertility by wintercroppiag with iJr€ or vetahes.

Rotatlon
The rotatioE is barley, slgar beet, potatoes.

Tteafuents.
(a) l. No straw. Artificials apDlied in sDrins. IArl2. Shaw irt autnmD, artilicials in sDriis. "lst'f) '

3. :traw in a:rqqD, part oI artiticials ii au'tumi, remahder in spring. (St 2)
- 4. straw made iDto Adco coEpost applied itr autumD. {Ad) '
(o) *"I" "9. 

q9-p1o 
"l 

plots whicb receive the above d.ea{ments io alterDate )rears.5enes I. 1932-3 atrd altemate y€ars thereafter-
Series II. 1933-4 and alterDate_v€ars thereafter.(r) l. No winter green-manure crop. (6)2. WiDter gr€en-manure crop oi rye. 

'1n;
3. WiDter greeD-matrure cro! of r,-etches. ' (V)

TreatEeots (c) are giveu every yrar.
Tbere are thus 24 combinatiois-of tiese trcatme.ts, aid each is repres€Dted every year ooeverjr croP.

A$rltlerrrent.
.,^-:].1"_i-r: ryT 

!]ocks of latrd, earh of wbich carries a difleretrt crop. The crops rotate rromolocl( to brock rn successive vears. Each block coDsists of tweDty-four piots, carryGg the rweDty_j?,^.^,j:11":T qys.a gL.ango.- .. e pror c"En;;; i;;;;"1 ii. "I-" [."t-",t tbroushout[ne experrment. rbe experioent is situated in I_ong Hoos field (VI). Arca o{ ea.h plot: f'/5fth

ffi" ot appri".rtorr.
Straw is applied at the rate of 5ll c*l. p€r acre.

urgT.i.oo'rt"oJr*.o' 
Adco compost alplied^per acre is the amount derived ftom the rottiDg oI

Wherever artiiicials are armlien in ihe exi?€rimeot they cotrsist oI N, I>p5 aDd KrO in the ratiot: l : 1.25.
Wtrerererstraw_is-appli€d,artiJicialsaregiverasIollows:0.4c\lt.Nperacre,0.4csrt,pro.

per acre, O.5 c*t. K,O per acre. In rreatmetri St 2, batf these quaoiities aie given with the strawirl the autumn

^ _ 
The Adco compost is made with (tandard Adco powder used at a rate to glve 0.4 crvt. N atrd

9.: 
.^11 

L,o^. !9 
51! cwt. of straw. 

. 
\ -heo tbe AdcdcomEsai; appriJ-tJ ii" prot", a dressios ofu.,, cwt. K,u per acre rs eivetr witb it. Treat,etrts Ar, Ad, St iand St 2ar; thus equalisd in

:Tg1j :I_fr-P-4l qd K,o... rlatiuon srouad cnarkil $'pi;; ;i;h"t i.i-"ot, Ar, st I aDd:tf, z af, a rate equv.aleDt to the CaO con-tahed iD the Adco p6wder used in makirg the quantityoI Adco compost applied in keatmeDt Ad.
- Basal dressings are given to every plot o, the potatoes aDd sugar-beet blocks ia additioa rotle above applicatioD. Barley receivd ao aaaiUoirat ii-r ar"s.r;? 

*-- -
_ ^Sugo, _B.al i O.2 crtrt. N, 0.2 cwt. p,O!, O.gd cwt. KlO per acr:e; potato.s i 0.4 cwt. N, 0.4 cwt.Pp6, 0.5O cq't. KtO per acre.

Form oI Fertlllsers.
PrO, is givetr as superpbosphate tbroughout the exfEriEeDt.

Autum[ applicatioDs. All croDs
Spri-Dg applicatiotrs.
B,.rh1/

Srgar4c4

N KtO
(ixeatEetrt St 2) Sulphate oI AmEoda Muriate'ofpotash

Sulphate of AmEroDia Muriate oI Potash
Sulpbete oI AmmoDia Sulphate of Potash
Nitrat€ o{ Soda Mu;iat€ of Pob.sb
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Notea.(l) Green crops are sown as sooD ,!s possible after harvesting the pret/io-us crop, and are

'-' 
"t"""1"a iit S to 4 we€ks belore sowi_ag the next sop, i.4., there is no uniform tine for sov-
io! aia pto"ghiag h throoghout the;xperiment. WeiSht of crop Ploughed in is estimated
by samplinS.

(2) Sugar-beet tops are carted off.
iSi ilir*ttt"s ft;- tbe scheEe made ia 1032-3, the first year oI the experiment'

Ia\ Adm was aDDIied iD SDriDs.
il,i stt"* --." di'v.n at th; ra6 of 80 cwt per acre, with Adco corresPondiDs'

rlr ne iico usea tor tiis experiment was taken frbm the same batch as for the Four Course
" not"tio". lscc faz l'li. Fo! aralysis oI other ,ertilisers se' fag' l0l'

CULTfVATIONS, ETC.

Barley Potatoes Sugar Beet

Varietf
Date of Sowitrg
Manures applied

Artificials-
Adco ..
Slraw

Date oI llarvest-
ing

Cultivations-
Ploughiog

HarroEing

Rolliag
SinBtitrg
Hoeing

Ridgitrt

Grubbirg
Previous Crop

Plum4ge Archet
April 5

Novemb€r 4, April 6
March 3l
Novembe! 8, April 4

August 14

November 0 & 10,
April 4

November ll & 15,
April 5

Aprif 14

Wheat, Oalsalrd Barley

Allv
April 2l

November 4, April 2l
Apr 2l
NoverDbet 8

Octob€r 3

November I & 10,
April 18

N6w.mtFr ll & 15.
April 20, May 6 & ls

-{pril 20

June 24

April 20, n[ay 15 & 18

JuDe 29
lnne 14 & 22
ijyheat, OaLs and Barley

Kuhn
May 8

November 4, May 6
May 2
November 8

October l9

November I & 10,
Itav3&4

Nove;ber 11 & 15,
May5,8&10

May8&lI
Tune 22 & 23
iune 13, July l?, 2l &

22

\!-heat, Oats and Barley
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PLAN AND YIELDS

Suliar-Beet-Ds, Plots 49 -7 2.
Yields in lb.,.oots (dirty) above, tops centre, sugar percentage belorr.

Potatoes-DP, Plots 25-,18. yields in lb.
N

stloII
158

ArVI
265

AdRI
184

st20II
171

A-rRII
t48

AdOII
201

AdRII
lt6

St2RII
175

ArRI

st2vII
126

AdVI
180

ArVII
t27

St2VI
220

St2RI
227

stlvl
258

st20I
242

ATOIStlRII
122

STIOI
24a

ArOII
143

stlvII
t28

Barley-DB, Ptots l-24. Yields io lb,, grain above, straw betow.
N

N

STIRI
9n7

146.5
14.94

AdRI
s2.2

r29.0
14.98

AdVII
72.4

109.0
14.60

AdVI
127.8
17t.0
14.78

AdRII
93.7

r05.5
14.85

stlvl
119.4
t42.0
14.89

stlol
106.6
154.0
14.73

st2vrI
115.6
154.0
15.02

stlvII
103.4
t36.0
14.40

st2vr
158.8
t98.0
t4.78

St2RI
141.7
t48.0
15.57

st20r
t47.6
154.0
15.07

ArRI
97.4

132.O
15.00

ATRII
ttg.2
t43.5
15.t4

Ar OI
t30.1
ti2.0
t4.92

AdOI
171.2
178.0
15.35

sttorr
rr8.9
122.5
t4.25

ArVII
123.4
141.5
t4.44

st lR
119.6
r65.0
16.05

II AdOII
148.9 l

186.6 I

15.2.5 l

I

St2RII
132.3
172.0
15.16

st2 0rI
158.4
11s.5
14.62

ArVI
r93.7
2t5.5
15.04

ArOII
154-6
163.0
14.62

STTRII
17.4
30.1

St2RI
28.3
44.1

ArRI
33.5
48.8

st20II
26.2
45.O

ArOII
2t.2
34.8

I 
^, 

o,
20.5
32.5

sttol
35.8
62.2

St2RII
26.9
.11.8

stroII
26.8
40.0

ArVII
33.4
48.6

AdOII
31.0
48.5

st20r
48.8

ATRII
26.8
46.0

st 2 v _I
24.6
41.4

ArVI
!r0.0

STIRI
37.0

AdRI
29.5
34.8

STIVII
25.0
38.2

AdVII
38.7
69.8

ArOI
56.3

AdVI
34.3
46.0

st2vI
37.6
51.4

stlvl
34.0
46.8

AdRII
28.6

AdVII
183

STIRI
240

AdOI
r99
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SUMMARY OF RESULTS

Maaured, 1932-33. Not vet MaDured.

-{rtifi-
cials.

Adco. Straw.
(st r)

Straw
(st 2)

,{rtiIi-
cia.Is.

Adco. Strarv
(st r)

Strava
(st 2)

Mea".

Suliar
Beet

Roots t.
( +0.36

Noi1e
Vetches
RyegIa-ss

2.47
3.68
1.85

2.43
1.7 5

2.02
2.27
I.84

2.80
3.02
2.69

2.64
2.85
2.03

2.94
2.31
2.26

2.A3
1.38
1.78

2.24
1.96
2.27

3.01
2.20
2.51

2.7t
1.97
2.20

2.67 2.4 8 2.0 4 2.8 4 2.51 2.51 2.00 2.16

I Tops
: Totrs p-a.
I ( +0.68s)
I

Noae
Vetches
Ryegrass

3.84
4.81
2.55

3.97
3.82
2.88

3.44
3. r7

3.44
4.42
3.30

3.67
4.06
3.10

3.16
3.20

4.16
2.4t!
2.35

2.73
3.04
3.68

4.01
3.44
3.84

3.6 4
3.02

Mean 3.56 3.29 3.61 2.9 8 3.76

I Sugar
I percentase
I (+0.305)
i

None
Vetches
Ryegr"ass

14.99
15.04
15.00

15.35
14.78
r4.s8

14.73
14.89
14.94

15.07
14.78
15.57

15.02
14.87
15.12

14.52
14.14
15.14

15.25
14.60
14.85

14.25
t4.40
15.05

14.62
t5.o2
15.16

11.66
14.62
15.05

Mea,t 14.99 15.04 14.8,5 15.14 15.00 14.10 14.90 11.57 14.93 14.7 8

Total
Sugar
ClIt.p.a.

None
Vetches
Ryegass

7.4
11. r

10.0
7.2
5.2

6.0
6.8
5.5

8.4
8.9
8.4

8.0
8.5
6.2

8.5
6.8
6.8

8.6
4.0
5.3

6.4
5.6
6.8

8.8
6.6

8.1
5.8

8.0 7.5 6.1 8.6 7.6 6.0 6.3 6.8

Potatoes
Tons p-a.
( +0.597)

None

Ryegrass

5.07
5.69
4.78

4.44
4.02
4.1I

5.54
5.76
5.36

5.40
4.91
5.07

5.11
5.10
4.8 3

3.19
2.43
3.30

4.49
4.08
2.59

2.86
2.72

3.95
2.At
3.9r

3.79
3.14

5.18 4.19 ,5.01 3.11 3.01 3. s6 3.36

Barley
Glain
Cwt. p.a.
(+2.34l,

None

Ryegrass

13.0
17.8
r5.0

9.2
15.3
r3.3

t6.0
15.2
16.5

14.5
16.8
t2.6

16.3
14.4

9.5
14.9
I2.0

13.8
17.3
10.0

12.0
I t.2
7.8

11.7
ll.0
t2.o

11.8
13.6
10.4

12.6 15.9 14.6 14.6 12.1 10.3 11.6 11.9

StIaw
Cwt. p.a.
\+4.47)

None

Ryegrass

24.7
29.2
21.8

I4.5
20.5
15.5

27.4
20.9

2t.8
22.9
20.0

23.4
20.2

15.5
21.7
20.5

21.6
31.2
12.7

17.8
r7.0
13.4

20.1
19.8
18.7

I8.8
22.1
16.3

16.8 24.0 21.6 21.9 21.8 16.1 19.5 19.2

Staodard erroG are comput€d Irom plots trot yet maaured.
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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
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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

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 38

133

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
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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
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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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BARLEY
WOBURN

Residual effect of dung applied to Kale in 1932.

WB, LANSOME-1933

Plan aDd yields in lb., lireel weifl,hts

D1
{8.0

D2 03 02S DoS
-13.0 3:1.0 {1.0 {5.5

o0
33.0

D2S 01 03S O0S

Dl 03
43.0 37.5

DO
43.0

D3S
19.0

ols 8
4l.0

02s
49.0

D2
17.O

D0s
51.5

03s
.r9.0

o0
36.0

Dts
63.f)

Dls
52.0

ori
38.0 

I

D3S
5ii.t)

o0s
56.0

D3
46.0

NW

1

ol
36.5

D2
12.n

D2S
;0.0

DO
{9.0

02
12.0

D2
44.0

o3s
51.039.5 44 0

D3
39.0

o3
29.5

I Drs
48.0

D0s
i3.0

02s
{3.0

ol 02 D2S
11.5 6t

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%.

Dl DOS
12.5 58.5

DO
{J.5

o3
{ 1.5

DIS

D3S
53.5

o2
34.5

DI

o0s
{3.0

D3
48.0

o0
40.5

03s
51.5

ors
43.5

DO
40.J
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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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l:r1

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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156

PIG EXPERIMENT
The Value of Green Food.
Comparison of Wet and Dry f,'eeding.
Effects of differing numbers of pigs per pen (wlth equal floor space per pig).

ARRANGEMENT
Three randomised blocks oI 4 litters o{ 6 pigs each, sex a-trd litter beiDg equalised as Jar as poGsible

over the differetrt treatments (the interaction of the feeditrg treatmerlts is partially coDloutrded
witi litters, anal itr blocks II a;d III sex is also partially cirtounaed with iitters)." Each block
cortains oae petr oI8 pigs (l3ft. x 6 ft. 3 i!s-), two peas of 4 pigs (6ft.6ias. x 6It-3itrs.) and
4_ pens of 2 pigs (3 ft. 3 iDs. x 6 It. 3 ills.). Each oI th;se sets of pens contaiEs two pigs otr each o,
the ,our Ieealiog treatments, namely wet or dry Ieeditrg witll or witlout greeD ,ood. Pigs Eere
fed individually itr small petrs (l ft. 8 ins. x 3 ft. 7 ins.) openirg off the main pens. Food con-
sutDptioD aEd live $'eights $ere recorded seekly.

DETAILS OF ARRANGD}TENT

Block and Duration. Block I (2r \L'eeksl Block II (22 weeks)

I 12il9 ti 90 29

Block III

27 128
8l ] lo.4

(20 weeks)

Litter \o.

Age at start ($ks ) .. 7 S t0.91 t3.6 12.0

Ser H GH GH

Dry aad Greetr Food
Wet and Green l_ood
DryFood ..
$'et Food ..

84
84

48
48

4 2- a
a4 2

- 84 9
4 28 -

8-
24
24

8

1-
82
82
-4

-128
28
4-

28
4-
-428

a4
2
2

84

84
2
2

84

The aumber 2, 4 or 8 indicates that the pig was otre oI a peE oJ 2, 4 or 8 respectivety.
H denotes hog (i.r. castrated male) ; c denotes gilt (i.e. Jemale).

FEIiDING R.A.TIONS

24
8-
8-
24

of ] RIo.k.
Experiment l

I Perceata6e Ratiotrs.

5-18
5 l{
t-9

I
tt ..
III

l9-21
t5-22
l0-20

l3
IJ

Middlings
Bran
Homiry chop
Rariey meal ..
Flaked maize
Fish meal
lleat meal ..

Two per ce[|.. mitrera]s (3 parts liDe, I part salt) added to each ration.
Gre€n food (kale, vheat, oats and vetches) {ed twice daily at the rate oI about i lb. per head

p€I day.

60 50 40 28
l4

l5 20 18
:10 25 30 30
t0
r0 l0

l0 t0

G
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ti7

INITIAL AND F,INAL WEIGHTS AND FOOD CONSUMPTION
Pigs receivinli Green Food

,

Block. I II III'-,--
Litter. 9i 12'19 2lll?lzolze'+,r ,.:; :r'3i 58

: - rHoss .. i :r , 37 - , 40 r 
rtyf 

#:tE-- 
(':, 

-, iB iB+ ltDrvl clt .. -. 14 I :; , l; - I r; 14 :]6 ll ;o* 38
.,, . luos' .. .. 29 l 4i Jo 3; +l 13 J8 io - 6Jsetfcitis .. .. 28 - I 50 J7 {0 ti 5i {s {3 {3

Final WeiEhts (lb.)
n-.JHogs .. +. Jr8 | | :.rui I l;:.: I *' i rsi 196 l:.:{tl r.r;"',Icilts . . lslllllJl9ll- I 163 ll70 li3 '. l6u* 136

u,^. f Hogs - I 190 :i:19 :.:05 l8:.: l9o 176 I l{0 !'.lo Sold
""'1CitG .. .. l9r | - :.r3j :ll:r ls; :jl{ :.rJl I 1lu 186 :106

Total Food Consumption (lb.)
^_. rHoss .. .* ?lel - lrius l619 -. 1 i6il- 73e 3.i6+;4J
"')1ciri... .. 516.50:r ljgb I - I - 60r- li:.r .-,{E I ** .156'.tl3
**,-.|Hogs.. .. les: azr lzsr lou; - los; ;tsl+89 7r; 86t :*ut{Citi. .. .. 649 - 908 844 707 84.1 84.1 -- 8rg - eso aaa ]

I

* Hog. I Cilt. *r Pigdie,l.

DETAILS 
.

I er*k r II III , uea.n or

_ Total

r Commenced .. .. .. .. Apr,l llth trtay lotlr JLrne t5th
Time 1week.7 . . . . 2l :2 l0 :.: I

Average age at start tseeksr . . I l.l I l.:.: I0.5 10.9
Average wt. (lb.) fAt narr .. .. 35.6 3l.S 41.2 36.6

\At end .. .. 197.2 178.4 180.1 185.2
Number'of pigs receiving grcen lo^d

reiectedll3i
Regiessioo of Iinal on jnitjal rL1. .. {.il , 3.5: :.l.ul ;J.68

.-_
STANDARD ERRORS OF TOTAI LIVE.WEIGHT INCREASf,

(Per Pig-fb. aad per cent. ol Increase) 
____

Wilhout elimitratiotr oi diflereBces oi initial $reiSht .. f6.f lb. or f0.8ll
With elimiuatiotr of di{fererces oI initial rveiSht . . . lr.3 lb. or 7.60-0/"

With elimination of itritial weight and food consumptiotr 9.3lb. or 6.290,'0

Meatrs oI two initial and two fiaal rirei8hts (initial weight eliminated). . 9.9 Ib- or 7.029,0
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r5S

SUMMARY OF RESULTS
EFFECT OF' LACK Of,' GREEN FOOD

Remaircd till ead of
experimetrt.

Without Green Food
\^'ith GreeE Food

8r3
3

185.I
18t.9
r83.2

185.7
175.4
179.2

196.I
t9t.3
r90.6

1.10
+r.18
+0.339

l5
4

6.61
+r.23
+0.324

6.94
+2.41
+0.398

Total or
Mean

Itrcrea-se per prg p€r week (lbs.)
Mean o{ Wet and Drv
Difference (W-D)

Statrdard Error o{ dil{ereDce. .

Food per 1 lb. iocrcase (lbs )
MeaD ol Wet and Dry
Difference (W-D)

Standard EIIor oI dif{ereme. .

, Four ilr a pen
I Eight ir a pen

7.08
+ r.63
+0.205

4.469
+0.t24
+0.14I

{.504
0.159

i:o.262

4.306
+0.334
+o.234

+0.196
{.596

*0.234

EFFECTS OF NUMBERS IN PEN
Mean Flnal Wetlihts adjusted for differences of inltlal welght

Two itr a pen 173.4
179.0 l

179.S ;

CONCLUSIONS
Green food appears essential to the health of young pigs kept under the conditions

of the experiment. Pigs on wet food had a significantly treater live weight increase
than those on dry, food, owing to the greater amount of wet food consumed ; there was
no significant di{ference in efficiency of food utilisation for the two types of feeding.
Variation of numbers in a pen (with equal floor space per pig) appears to have no
effect.

Doing badlt' and lrst *'eight during
removed {rom ex- two or more {eeks

periment (excludinS thos€

WET AND DRY FEEDING
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160

\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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I6I

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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16i

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
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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
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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.
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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
2

._ :-]i:liT1f.g :-ietween plots is lower (but Dot signi{icanfly so) thaa o.5z a.trd probabty 0.46rs ule D€st estrmate ol san ptiDg error,

Summary TabLes

See {ollovriDg pages.

Conclusioas

,..Jhe SspoDses oI roots to suipbate oI ammonia and potash are sigo.i{icatrtly dillerent at tbe
rdrll_, -Teg! ceDtres, p+.Jh"ry is-.a signilicant tregative itrteractioD "t t".ee" ihem, though thjsrotefactrcE does Dot differ significaDfly from ce[tre to ceDtre.
,-,lbj :Sg- p_..99otages_are significaatly deGeased by sulphate of ammonia, aad itrcresed by
F!ota$!, the \,?riatioDs in tbese el{ects Iroo ceDke to ceitre 

_not 
beins sienificatrt.The to?s on- rhose experimeots where they *"r" ;.ishd- ;;;' siilltcaattv dilterentrespooses to sdpbate olam@onja at the differeat cenhes, bui show no pota:st;ifec'ts'. --_---

..-]b: ,".t""*" t9 iu.perp!96pha1e are not si$J ri;1 ;h;-;;r;;"i.d;" a whole, tror areEere aDy srgDtrcant lnteractiotrs iavolvios suDerDhosDbateIt is dificult to offer aDv cslahefion 6f tte L-ft"* signilicant effects on ptant Eumbe, atAllscott.

4.
6.

10.
13_

14.

Nesark
B.iCS
Allscott.wissitrgton

EIv ..
Cantley

lsi
l8
2t
20
18

t7
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EXPERIMENTS AT OUTSIDE CENTRES.
Meadow Hay. 4th Season. '!7. H. Limbrick, Esq., Badminton Farm,

Badminton, Gios., 1933.
.5 , 5 LatiD square witb split ploG. Sub-Plots : l/20 acre.
Treatments :- Phosphatic drissings at ihe rate ol I c\*t P,O3 per acre, a.D-d -muriat€ of potash at

the rate of f ci!t. (0.5 c1vt. ["0; p". acte. The phosphates werc apPlied in 1930 atrd potash
in 1931. No {urt}er manudng this year.

Soil: Light red loam, 8 ins. deeP. Hay cut: June 29Dd.
StaDdard-Error,: perwboh ptoi: 1i.s+ cui. p"r 

"cre 
or +7.530; ; per sub-plot: :l'79 cwt

per acre or f /.r,-o.

1\{uriate
of potash

No
Phosphate

Mineml
Phosphat€

Low sol.
Slag

High sol.
Slag

Super.

Notre 24.0
23.8 22.6

23.1
21.3 21.0

26.7
26.4

2 4.7

ll[ean
(:t0.821

)iIf.(+1.13)
23.9

-0.2 + 1.1
23.8

+ 0.9
24.8

- 1.7
26.6

- 0.3
2 4.5

- 0.5
(+0.505)

()onclusions

The response to suPerphosphate applied io 1930 is just significaat. There are no efiecls of
potash applied ia 1931.

Meadow Hay. 4th Season. JV. Eydes, Esq., lTalton Lodge Farm,

Chesterfield, 1933.

| ,,o,*,Yieid
SxS I-atin square. Plots l/15 acre.
Tr€atmetrts: Phosphates at the rate of

I cwt. PrO. per acre apPlied itr 1930. No
further Eanuring tiis year.

Basal Matruring : Nil.
}Iay Cut : July l8th.
SiaDdard Error per Plot: +009 cwl. p€r

a$e ot +4.7Yo.

. Concluslons
The response to the phosPhatic dressings

is signilicani, low soluble slag being sitdJi-
cantJy below miaeral-phosphate atrd suPer_
phosphate.

C$-t. per acre

No Phosphate
Mineral

Phosphate
Low soluble slag
High soluble slag
Superphosphate

St- Error

+1.9
+2.5
+ 3.7

t0.62;

Barley, G. H. Nevile, Esq., Wellingore Hall, Lincs., 1933.
6x6l,atil1 square. Plots I/120 acre-
Treatments : ' Sutphate oI ahmoaia or ammonium bicarbonate at the rate oI 0.2 cwt N per acre'

Superphosphate at the Iate of 0.4 cwt. Ppu per acre
Ba-sal Matruring : Nil.
Soil: Lieht loa; on Lircokr H€ath Variety: Plumage Archer. MaDures aPplied: March lSth

Barl-ev so*n: March l6th. llarvested: August l7th. Previous crop: oals
Special No:tes : Plots barvested by sampling method (5 raDdom samPles Per sub_plot eacb consistitrS_ 

oI 4 half-metre rows side by side ) Rows sPaced 6 ins. aPart.
Staoalard errors per plot: graii: +1.88 cwt. fer acre or +8.0% ; straw: +3 04 cwt I)er acre

ot 10.7'k.

Drv Mattet

Matt?r
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cwt. N per acre.
Superphosphate

LIean l+0.543)I cleasc (+0.768)

Sulph. Amm.
Amm- bicarti.

24.8
+ 3.1

25.2
21.1

21.1

Grain: c\trt. per acre (+0,768)

Straqi: cwt. per acre (+1.24)

Meal I rnc/,4''e
(+0.113\ ) (+0.626)

per acre )

Mean \+0.877)
Inclease (+1.24)

C;onclueions
Significant respoDse to nitrog€n bottr iD graitr and strav. Ite ater-age response to

luperphospfiate and the awerage aliJference betwe€D tbe two Ioros of tritrogen arc;ot significatrt,
but there is indication, signiJicant in the case oI straw, aDd almost so in ihe case of t;in, that
bicarbotrate is less Iavourable, as compard with sulphate of ammonia, in the p=resence o{
suprphosphate tlaa ijl its abs€oce, th€ average respotrse to superphosptrate bei[g sienificatrt in
bottr graiD and stmw wheD the ammooium bicarbonate plots are omltted.

Barley. South-Eastern Agricultural College, u7ye, Kent, 1933.
6xO Iititr squarc. Plots: Ul20 acrc.
Treatmells I Nitrojenous maaures at tie Iate of 0.2 cxrt. of N per acre. Superphosphate at tle

rate of 0.4 cwt. P,O5 per acre.
Basal maouri[g : Nil.
Soil: Loam. Coldharbour serie.s. variety: plumage Archei. Marures applied: MaEh 23rd.

- Barleysowr: March 15ttr. Hareested: August Sti. Prewious crop: Barley.
Special Notes: Crop slightly damaged by vrireu/orm. Plots harvEsted bf sampliag method

(5.raodom samples per plot each cotrsisti[g of 4 balf-metre ro*s side by side). -Rois 
spaced

7 ins. apart.
Standard_ e-rors per plot: graia: +3.57 cvt. per acte or +13.5% ; sfu.aw: +3.10 cwt. per acre

or ll.Oyo.

Grain : cfi. per acre (+1.46)

Superphosphate
Nitlogetr (0.2 cwt. N per acre)
NoaeISulpb.rArnm.

I Amm. I bicarb,
Mcon

(+0.E43) \+1.19)
Notre
0.4 c*t. P'o,

22_6 27.O
29.8

26.9
28.t 2/.4 + 1.9

Mean (+1.03)
Inclcase l+1.16)

28.1
+5.0 + 1.1

26.4

None
0.4 cwt. P,O,

20.6
22.1

23.5
25.5

2 3.1
21.0 +0.9

2 4.5 2 3.6

Superphosph ate
(+0.716) (+1.01],

I o.a ..rt. P"o"
24.4
26.4

28.3 j 31.4
31.5 28.9

2 8.0
2 8.9 + 0.9

zs.sLso.zIzs.t
+ 1.5 1 +1.8 

i
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Stra\D : c\trt. Per acre (+1.27)

NitrcteD (0.2 cs,t. N Per acre)
None L Sulph. I Amm.

I Amm. I bicarb. eo.r$) | (+1.01].

175

28.S
31.7

29.0
29.5 +1.5

Mcan l+0.898\ -.
Inclease (+1.27].

I zs.t
| +Is

30.3
+ 5.0

Conclualono
sisnificart r€sDoase to litro(eo both ,or graitr aqd straw rithout any siSniJicatrt diffelenc€6

betf,e€; the two to;ms. The rcsp6nse to superiho6phate is not larSe enough to be siSrificatrt.

Potatoes. G. Major, Esq., Newton Farm, Tydd, ri7isbech, 1933.
3 randomised blocks of I Dlots each. (No replication.) TPo degr'ees of fr€edom for secotrd order

interactions are coof?xaded with blocks and the error is estimated from ioteractiotrs of
deviatioDs from regressioD eflects. Plots: l/60 acre.

Treatmeats : Sulpbate 6f ammotria at the rate oI O, 0.4 and 0.8 cwt. N' suPerPho6Phatc at-the-rate
of 0, 0.? and 1.4 cs.t. PrOr aDd sulPhate oI Potash at the rate of 0, l 0 atrd 2'0 cwt Kto per
acre iD all combinatioDs.

Basal malruriog : Nil.
Soil: Oeeo "ittl r"tt.r hea\.y. Varietv: King Edward. Maaures applied: APril l7tl. Potatoes

Dlantid: Aprit 2lst. Lilted: September lst. Previous croP: Peas.
Staadard error ler plot : -0.360 tons per acre or +2.7ok.

2 8.3

NoPoKo
408

NoPI.
175

N,PoKt
49t

NrP!Kr
530

N,PlKo
533

NoPlKo
491

NrPoKo
467

NoP[,
468

NlP'K!
553

N!P,K!
64{

NoPrKr
441

NOP:KO
448

N1P'Ko
.186

NIPOK'
413

sulndaty i tona pea acre
Mean of aU Potash ( +0.2.OE)

Plan and Yields ln lb. of Indlvidual Plots

N,P,K,
552

NrPlKl
416

NoPoKr
411

N,PrK! NoPoK,
514 i 459

N,PoKl NsPrK!
481 531

Superphosphate SulDhate of Ammonia
NoEe' i 0.4 crt. N I 0.8 c$.t. N

M.4n
(+0.r20) ( +0.r70)

No,le
0.7 q,.t. PtO!
1.4 cwt. P'O.

I1.70
t2.t2
12.8{

12.55
r3.?8
14.01

t3.ot
t4.21
l5.tl

12.12

14.05
+ 0.80
+0.83

Mea,. l+0.120) 12.25 13.28 11.16

(t0.110) + 1.03 + 0.88

Superphosphate

None
0.4 cl*t. P,Or

24.7 27.5
29.0
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Mean ol all Superphosphate ( +O.2OE)

Sulphate oI
potash

Sulphate ot Ammonia
NoDe 

I 
0.4 clrt. N 

i 
0.8 cwt. N ( +0.120) (+0.170)

\one
1.0 cst. KrO ..
2.0 c*,1. KrO - .

12.03
12.18
12.55

12.96
13.14
13.75

r3.02
13.90
14.87

12.8 7
13.10
13.72

+0.23
+ 0.62

Mean lto.t2ol 13.28 14.16

Incr. l+o.r70l + 1.03 +O.EE

MeaD of a[ Nitrogetr ( +0.208)

Concluslong

. . SigDuicalt responses to_all thrce autrients, with no sigEilicant fallitrg off itr the responseswith rhe hiSher dressings. There is a sig!.iJicandy higher risponse to sutp"bate ;i ;;---;;[;;
superphcsphate itr tie preseace of one anorh:r, atrd 3ls; to $rperphosphate'aad sulphate of potashin tie presence oI one atrothcr. The secotrd order iat€actio; i; ah6 signifi;aat.'.Ihe em6rs arevery low, but not exceptionall)' so lor this farm

Superphosphate Sulphate of Potash I U"""\-one | 1.0_cst. J 2.0 cwt. li (*O.t2O)
I K,o I K,o ll

r+0.170)

NoDe
0.7 c*t. PrO.
r.a cwt. Pp.

t2.14
13.20
13.26

12.4)
12.96
13.94

12.70
t3.51
14.96

12.42
13.22
14.05

+ 0.80
+0.83

Mcan \ao.lz0l 12.87 13.10 13.72 13.23

In r. (to.r70) + 0.23 +0.62

Potatoes. R. Starling, Esq., Little Downham, Ely, 1933.
4 randomis€d blocks oI I plots each. Plols : l/60 acre.
Treathents: Sulphate oI ammonia at the rite oI 0, 2 and
_ iuperphospn"te at the rat! oI 0. 6 and 12 cwt. per acre.
Basal malruritrg : Nil.
Soil: Good quality bla.ck soil with clay. Varietv: Maiestrc I
Marures applied : April I lth. Potat e! phtrt€d: Aprii ll$.'

Wheat.
StaDderd erlor per plot : + 1.88 totrs per aEre or + 13. 18%.

4 crt. per .cre ir coEbiaatio! Eith

sproutcd Scltch).
Lift€d : October 8th. Prcvious ctop :

Surnma.y: tons per acre (+0.943)

Sulphate o{
AmmoLia (p.a.)

Supe rphosphate (cFt. p.a.)
NoDel6l12 l+0.s11) \+0.7 70)

None
2 cEt.

7.67
13.61
14.31

13.17
t6.20
17.04

13.43
15.74
r7.31

I 1.12
15.18
16.22

+ 3.76
+ 1.01

Meai (+o.511)
Iner. l):0.770)

11.86 | b.17
+ 3.61

I ts.ee
+0.02

14.27

Coacluslons
. significant response to both fertilis€rs-lrith significatrdy less additioDar respoDse to the double

drsr3itrS than to the single, that oI superphcpbaG being n;,gligible.
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Potatoes. J. A. Tribe, 'Willow Farm' Binnimoor, March, 1933.

I randoEised blocks oI 4 plots each. S€cond ordel itrtenctiorl coDIoutrded. Plots : U60 acre.
Treafmenfs : 2 cl1t. sulpiate o, aEmo[ia, 7 cwt. sltPerPho6lrhate, aDd 2 cwt. oI sulPbate oI Potash

per acre in dl combi[ations.
Basal Eanuring : Nil.
S"il , O*p ttit Fen on clay- Variety: Sclt h Kitr8 Edward. Maaures-apptied : APril lltn'

Potaties planted : Apr f5th. Lifteit : S'ePt mber 2hd, Previous croP : Sutar Beet.
Stan<tard erroi per plot :-+0.694 toas per ax.te or +5.6o/0.

Indivtdual Treatrnenta: tona per acre (+0.34E)

Sub-blocks Ao INK INP iPK
Sub-blocks BN lP IK INPK

12.03 
| 

1l.84 | ra.sz I 
tr.zz l1.67 

| 
12.17 I1..17 13.0s 12.36

F.rtiliser
Res?orLse

0.211
1.211
0.12r

2.79
J ir)

Sulphate of S uperphospbate

Ab6etrt I Pres€nt Present

Standard errors: e)io.246, (') t0.3{8
C.oDclualo

There is a signilicaot req)otrse to suPerPhosPbate' Ereater, but Dot siSEiJic4ntly so, -9tr 
the

pr"t"-*i"i"i"ip"irrt. iLre is no e"ia.a,i oi aali general potash effect or oI aoy oitroSen efiects.

Potatoes. T. H. Ream, Esq., Portobello Farm, Sutton, Beds-, 1933.

4 x 4 l3titr souare lrith sDlit plots. Sub-plots l/8O ac!e'
iii.-."t i3"".-l*-Jn.ti "t tl. '.ri of o aod 0.5 cwt. Pp5 Per acre in combitration with-'- ;fi;; ;i;-;"h-If tu" i"t" of o aod 1.0 cu't. xp per acie Each Plot diYided, orc hall

reciivrns Niirate of Soda at the rate of 0.25 cwt. .\i per acre'
4"."t--""uri"s , N" duos. sutphate ol ammoda at the Iate ol 0-4 cwt' of N Per acre
frii i, a".'-' viii"w i xi"livtota. Itranures applied : March 29th Top dressing aPplied :*" 

M^" iith. Poiiio.i olant d': March 29th. Liftid:June30th Previouscrop: Oats --
Statrdaril errors per whoie plot : +0.51 I tons Per acre or ) L6'07o/o; Per sutt-Plot : +o zu4 toEs

per acre or +8.93%.

Mcan
( +0.071)

Tons p.a. \either Super.

+os7'
+o.27'

:.70
3.o0

+ 1.45.

-0.03r

0.00'

-o.20'

+0.481

+0.44r

+0.40!
+yo'

il 316 
1ll 3.21 I

3.18

| + o.o5

+o.l0r
+ r.52r

No Ni ua .. 
IN/Soda ..1

3.50 :1.61
3.;8

,Icdn | +0.256)
DiII. (t0.2or

I z.as

| +o.to
| 3.71

| +0.11
3.51

+0.07
2.64

Mean iDcrease due to Super: 0.19 totrs Per acre' trleaa increase due to Potarrh:0 88 toff per

Conclusiona
There is a sieaificant resDoDse to sulphatc oI pota_sh of 0'88 tons per acre or 27 7 Pcr cent'

ffr" t-"ii i."p.t!" t" suPerpLosPhate rs not signiircant, nor is tiere atry stgD of a resPonse to
D.itnte oI soda.

l[

Respoases to Fertillsers : tons per acre

Sulphate of ammonia
Sup€rphosphate
Sulphate oI potash

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 83

. 178

Potatoes. J. Morris, Esq., Honey Farm, 'lTimblington, Cambs., 1933.
.l randomised blocts of g plots each. Plots : l/60 acre.
Trealments: Sulphate oI ammoda at the rate oI 0, ll atrit 3 ce't. p€r acre i[ coDbinatioo vith

solphate ol potash at the rate of 0, U aad 3 crt, Fr acre.
Basal aaruring: 7 cwt. superphospbate per acte. No durg.
Soil: Black Fetr,ligbt ard peaty, clayed in 1910. Variety : Kitrg Edward, otrce grow!. Manur€s

applied : April 2lst.
Potatoes platrted : April 2lst. Liit d : fuobe, 4th. Previous crop : Wheat.
St4trdard error pe! plot : +0.702 tons F! aore or 8.84%.

: tons per acre (-0.381

Sulphate oI
pota-sh

Sulphate of Ammotria
None lllo*t. l3 cwt.

Mean
(+0.220\ (+0.3111

Notre
l+ cwt.
3 c\\ t.

5.99 I 7.40
8.06 | S.ZO
a.12 | s.42

9.72
ll.r3

7.02
9.18
9.66

+ 2.16
+0.lE

Mea,t (+0.220].
Lt /. lto.Strl

7.!rg I a.ac
+1.10 +

9.47
,-56

8.62

Concluaioaa
Signi{icaot respoases to botl sulphate oI ammonia atrd sulpbate of poh-sh. ID both fertilisets

tne additiooal respoDse to the double d.essing is less tha! the rcsponse to the siagle dtessiag,
siglilicatrUy so itr the ca-se of potas-h- The iocreased respoase to either lertiliser iir the preseuce
oI the other is trot large etrough to be signiJica$t.

Potatoes. W. E. Moton, Esq., Thorney Abbey, Peterborough, 1933.
ExperiBeats otr sulphate of atlmonia and muriate oI pota,sh.
4 X 4 I3Jitr squares. Bedlam Farm, 4 raDdoEised blocks. Plots : l/60 acre (Gores Fafm, 27 acre

field, 0.019.1ade).
Treahnents : 2 cr*"t. oi sulphate of ammooia atrd ll cwt. ol muriate of potash per acre.
Basal dalruring: 7 qlrt. of superphoBphate I)€r acre in all cases, u'ith beet tops plouthed i! or

IarEyard manure as shom iu t-he table.
Average standard error per plot: + 0.524 tons per acrc ot + 4.92o/o,

Varietv I Maaures
(Majestic) | Applied

Plevious
Crop

Ba-sal
Manu BtPlanted

Australia l0 acre Scotch I Mar. 3l Apr.5 I Sept. r3
Australia I 16 acre Scotah I Apr. 6 Apr. 16 I Sept. l3
Bedlam l8 acre znd Scotchl Apr. 3 Apr.7 I Sept. 16

Bedlam lrstRe&h | 3rd Scotchl Apr. 3
Gores 27 acre I tst Scotch I lrdr. 3l

Sept. 13
Sept. 4

Apr. 4
Apr. 5

Beet
Wheat
Beet

Wheat
Oats

Wl!eat

Beet tops
Dutrg
Beet tops

Duag
No dung
No duDg

Dung
Gores I stone

BridSe lhd Scotchl Mar. 3l Apr. l0 Sept.4

Yields :

Soil (Fenlad) N

A11stralia
Bedlam
Bedlam

Gores
Gore-6

l0 Acre

16 Acre
l8 Acre
First Reach

27 Acr.
Stole Bridte

Black, rather
hea\ry

Silty
Light
Light aud

blow)r, otr
peat

Litht
Light

10.55
10.04
u.77

7.51
6.72
9.23

12.31
t2.40
12.60

7.61
1.t5
0.64

10.3?
I t.93
I1.83

11.10
11.51
12.f 1

9.08
9.00

10.1f

10.62
t0.62
r3.00

10.8t
10.21
9-S7

12.06
12.99
13.48

Farm Field LiIted

FanD I ar"tu o K NK
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Ferdlieer Effecta

Austlalia
Australia
Bedlam
Bedlam
Gores ..
Gores ..

l0 Acre
16 Acre
16 Acrc
FiIst Reach
27 Acre
Stone Bridge

1.63
2.37
0.65

-0.17
1.08
t.I4

-0.1,0.58I r.o;i s-03I t.ruI r.lo

-0.380.0r
-0.36
-0.53

1.28
1.46

Conclualons
Five out o{ the six erperioeDts show a signilicant rcspoase to nitrogeD and aa equal -trumber

show a significatrt responie to potash- The rispoases to Soth maaures are sigailicantty different
at the diff;rcat places, even whin the experimeits showing no respoDse are excluded. The average
hteractio4 betdeeD the tsro maaures is'trot siFnilicaot, 6ut tlle two experiments o[ Gores farm
show a Earked (sittrilicaot) positive i[tcractioi, nitrogeD aDd Pota-sh produciD8 Sreater iDcreases
iE the presence ol ooe aLothe!.

Sugat Beet. Tunstall, Suffolk, 1933.

A. W. Oldershaw, Esq., County Organiser.
!t x 4 Iatir square ll'it]l split plots. Sub-plots : 0.000 acre.
Treatments:- Nitrate of-sodi at the raG of 0, 0.2, 0.4 aod 0.0 cwt. of N. Fr acre. Oae hau o

each plot teceived sulpbate of a.mmonia atrd the otie! hall equal alnEonia nitro8eD as am_
Eoaium humate i.B fS32. (Se€ 1932 RePort, P. 2f0.)

Baral manuring: 3 cw.t. superpho6phate atrd 3 c{rt. Buriate of Pota-sh per actc.
soil: Acid saia. varlety i i<kif,ranzleb€a E. Manures aPPIied: APrit 28th. B€ct 6ostr:

May 6ttr. Lilted: D&ember 6th. Previous ctq): Sugai beet. Meatr dirt tarc plot! 1-lg:
o.li23: plots 2G32 : 0.03.

Staodard errors Per whole plot
ToDs per Per cent.

Ylelds of Treatments

Nitrate of
da (per acte

ROOTS (washed)
toos per aare

Humate I S/A

TOPS
tons per acre

Humatc I S/A

SUGAR
PERCENTAGE

HuEate I S/A

TOTAL SUGAR
Cllrt. p€r acre

Humate I S/A

None
0.2 clrt. N
0.4 c$t. N
0.6 cwt. N

13.28
15.55
16.42
15.82

13.06
t4.53
15.40
r6.03

4.17
5.00
6.88
6.18

4.22
4.51

6.69

17.75
17.39
t 7.80
t7.l I

17.88
17.5.1
t7.43
17.16

17.1
54.1
58.8
54.1

18.7
51.0
53.7

Effects of Fertlliser (mean of amrnonlutn huEate and sulphate of al,rmonla

Niirate of
da (per acre)

ROOTS
Totrs

Per acre

,wa-shed) TOPS
Tons I

Wr arre 
I 
Incr.os.

SUGAR
PERCENTAGE

I l,ereas.

TOTAL SUGAR
C\rt- r

pn ut. I lrrrr*"

Mcan
None
0.2 cst. N.
0.4 cvt. N.
0.6 c*t. N.

15.01
13.17
15.04
15.91
16.92

+ 1.E7
+0.t7
+0.01

5.18
4.20
4.76
5.82
5.94

+ 0.56
+ 1.06
+0.12

17.52
17.8t
17.44
17.66
t7.14

-0.35+ 0.20
-0.52

52.6
46.9
52.6
58.2
64.6

+ 5.7
+ 3.6
- 1.6

St. Error .. +0.3 +0.146 + 0 .206 ll +o.oso-lt- +0.127

I Average Increase witi I

I Nitroger I Potash llnteractio
| (+0.26:') | (+0.262) I (+0.621)

Roots (wasbed) .. | +0.438 | +2.s2Tops .. .. | +0.292 I +6.65
Suiar p€rcctrtage .. | +0.180

+0.2r9

Per $rb-plot
eraEr€t Per cetrt.
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Differences of 1932 Dressings (Humate minus Sulphate)

Nitrate of Soda
per acre

ROOTS
(washed)

TOPS ]i SUGAR
ll PERCENT-

toos per acre I ecr
TOTAL
SUGAR

C,\rl.t- per acre

St. Error
+ 0.51
:L0.27 8

+0.27
t0.1s0

+ 0.01
+0.079

+ 1.9

Norle
0.2 cwt. N
0.4 cwt. N
0.6 cwt. N

+o.22
+ 1.02
+ r.02

-0.21

-0.05
+0.49
+0.13
+o.49

-0.13
-0.15
+0.46
-0.05

+0.4
+3.r
+5.r
-0.9

St. Error .. -0.555 10.301 +0.158

Conclusloda
Both the roots atrd toPs show a si8:dIicatrt tesPotrse to nitlate of soda' vith a sigEilicantl]'

smaller respoDse per uoit dressitrg at the hither levels.
The suiar peiceutage is siguiiicaody d&reased by increasiug dressiots of dtrate of soda' with

tle eiception'oi an aa-ornab; (sit.ifi;5trt) reversal of this effect b€tween the si,gte aad 
'loubledressing.

The"residual effect o, arDmonium hudate above that oI sulphate of ammonia is dot large enough
to be siglilicaot.

Sugar Beet. Tunstall, Su(olk' 1933.

A. W. Oldershaw, Esq., County Organiser.

5x6 Iatitr souare. Plots; l/56 acre
iri.t-i-"t ,'S""."a yeai, iro lurther chalk apPlied (See 1932 RePort p-208, for litst year's

dre.s.s ags.)gr.et maiuiinE: 3 cs't. suDer. 3 cwt. muriate of potash and 3 cwt. oI dtrate oi soda Pet acre.
S"it: e"ia ""ia. 

V"ti"ty,' Kleirwanzleben E. Beet sown: May 6th. Lilted: Decemtler lst'
PEvious croo : Sucar beet.

Standard errors per pbf : Roots : +0 978 t ns Fr acte or +8.93-Fr ct-n--t. ; toPs :- +0 
-6()0 

toos- 
pui acr. 

"r il6.go per ceot.: sugar porcentage: it0.276. MeaD dirttare: o 0060'

Chalk
tons p€

ROOTS (washed)
Tols I Itcreasc

pe. "".. I

TOPS
Tons I ltclease

per &re I

SUGAR
PERCENTAGE

I Incledse

TOTAL SUGAR
Cwt. I Inclaasc

p", a"r" 
I

Madn
Node
I
2

I

10.95
2.94

I1.40
13.23
13.26
13.91

+ E.46
+ 1.63
+0.03
+0.65

5.80
2.36
8.00
6.61
6.88
7.t6

+ 3.64
+ 0.61
+ 0.27
+ 0.28

16.35
15.89
16.49
16.32
16.53
16.53

+0.60
- 0.17
+ 0.21

0.00

36.0
9.3

37.6
43.2
43.8
46.O

+28.3
+ 5.6
+ 0.6

St. Error +0.437 +0.618 - lr :18:l i0.399 :0.123 +0.171

Concluslons
A trarge response to oae toa oI chalk (applied itr 1032) - Thc roots show a siSdilicant lurther

:""-;; tw; tons. but little fLrrther respoose. The similar itrcrease to tso tons i[ tbe case ot
t"-* [ oot itseU sigpiiicaot, but Eay be coni'dered so io the Irght of the higher yields with three
and foua tods.
--The sugar prcentage is sigtrificaotly itrcteased by otre ton oI chalk' but there is Do further
incre.se witb ttre heaviet dressings.
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Sugar Beet. J. Morris, Esq., Hcney Farm, lVimblington, Cambs., 1933'

8 raDdomised blocks of 4 plots each. Plots : 0.0153 acre.
iieatments : Superphospiate at the ra.te oI 0, and 3 cwt. per acre in combination with Buriat4 oI

potash at the Iate of 0, and l+ cwt. per acrc.
Basal matruring : nil.
Soil : Light {enlaDd restiog on Peat. Varjetv : Hiueshog.
Manures"aDDlied : Mav 8tb-. Be'et sown : Mav t ottr ' I-if6d : December 28th PreviouscroP: W}Ieat'
Si;a;;[i;; per'plot ; roots : 1.402 

-totrs per acre or 12 8?% sugar percentage : 0 42'4'

Meatr dirt tarc : 0.0722.

Roots {vrashed) tons per acre (+0.495) Sugar PercentaSe 
, 
(to.l50),

suDmhosohete I ttar I ltrat
ri'nj r r-"*t. ll r+r'.3in) l(ir'.1s5) 1J0.106) (i0.150)

None
Ii c*t.

to.48 I \o.ss ll fi.72
ro.s6 rr.lo ll 11.03 + 0.31

None
l+ clit.

15.01
lJ.l{

15.16
t5.12

15.10
15.18 + 0.08

Mearl
(+0.350)

Incl.
l+0.495)

10.71 11.041 10.88

*lo r, \

Mean
l+0.106)

l+0.150)

15.11ll15.11

0.00

15.11

Total Sugar cwt. Per acre

Muriate ofpotash Superphosph ate
Nooe I 3 c*t.

None
l+ cI!t-

31.5
33.4 33.6

32.1
3 3.5 + 1.1

Mean
Increase - -

32.1 | 33.1
+ 1.0

32.9

Conclusions
No si8li{icant elfects.

Peas. H. Inskip, Esq., Stanford, Biggleswade, 1933'

I ranalooised. blocLs of 4 plots ea.ch. Secotrd order intem'tiotr cotr{ounded Plot'::,lryOTrei.---
Treatments: 4 cst. high:soluble basic s1a8, 2 cli't. nitro-chalk, and I c*'t sulpbate ol Potasn

per acte in all combinatiols.
Ba$l manuriDg : Nil.
S;l 

' 
S;;A;fi""1. variety: Laxton s Superb. Manures applied: March gth Peas sosn: March

8tb. Ficked : June 2orh. Previous croP : Potatoc-s.
Standard elrors p€; plot : 2.46 cwt- per acre or +7 16%.

Individual Treatments : cttt. per acre (+1.42)

Sub-blocks A Sub-blocks B

o NP NK PK N P I r lxx
32.1 36.2 34.2 I 3r.6 :19.8 34.0 34.0
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Fertiliser

Ba-sic SIag
Nitro-chalk
Sulphate of

Pota-sh

Mean
Res?otsc

Nitro-chalk
Absetrt I Present

;;""'*'* l
Absent I Presetrt I

+*0,
-2.30'

+0 50r t.90' -0.85r
+4.96r +2.05r

- 1.00, , -3.90'

standard errors : (r) t.00, e) r.42_ 
conclusions

SignilicaDt req)onse to nitrogeo aott a signilicaat depression irr yield by potash, appearing
mafuly otr the plots receiving dtrogen, though the intenctior is trot signi{icant. No evideDce of
aDy phosphate effects.

EXPERIMENTS CARRIED OUT BY LOCAL -WORKERS.

Hay. Hertfordshire Farm Institute, St. Albans, 1933.
One strip oI each o{ two se€ds mixtures, the double strip beitrg divided tnnsversely into 30 plots,
. giviag 6 ra[domised blocks oI 6 plots each {or manurial treatments. Sub-plots: l/l0o acre.
:Treatmetrts: No phosphate, basic slag (85% citric sotubitity, 15% PrO5), at the Iate oI I cwt.

PrOr p€r acre, Gafsa rcck phosphate (0O% through i20 sieve) at the rate oI I cwt. P,O6, aloDe. aDd with 0.5 cst. KrO per acre in the ,orm of 30% potash salt.
.Mixture (l) : 6lb. Italia.n ryegnss, 20Ib. pereDrial ryegrass, 6lb. late flowering red clover, I Ib.

rough stalked meadow grass, I lb. yrild white clover. Mixture (2) : 20Ib. perctrdal ryeglass,l* lb. witd white clover.
B,xsal maauring: Nil. Soil: Healy trinty loam, weU supplied u,ith cbalk. Marurcs applied:

7th January. Cut: 6tI June. Previous crop: Oats.
Special Dotes : Grazed ull May 5th. The yields ara therefore one morrth's growth in a very dry time'
Siatrdard eraor : per whole pl;t-l .82 cqi. or 5.89%, per sutlplot-2.23 ;wt. or 7 .22"/o. ' '

Dry Hay : c\,rt. per acre

Notre Basic
Slag

Mineral
phosphate Potash

Slag and
Potash

Min. Phos.
and Pot-ash

Mixture I
Mixture 2 15.2

46.3
17.0

:13.3
18.2

42.8
15.1

16.2
16.2

41.1
19.6

44.9
16.9

D{f.l+t.41)l 28.5 29.3 2 5.1 27.? 30.0 I 27.5 28.0

Meaa of bofl Mixtures (+0.814)

CEt. per acre No
Phosphate

Basic
Slag

MineIa.l
Phosphate

Mean
(+0.470)

No Potash
Potash. .

29.4
29.0

31.6 30.8
33.4

30.6
31.,

MeaD (+0.576) 29.2 31.{ 30.9

Conclusiona
The.e is a siSditica.trt response to phosphate, not signJicatrtly different for the two forms.

The iateractioDs of the two mixhues $.itfr the matruria.l treatm;trLs are not sig[ifi@,Dt. The
mixtures appear to give very differeat yields, though there is Eo statistical test aplUcable to this
differetrce-

Respcnses to tr'ertlllsera : cwt. per acre

0.f 0r
+ 3.50r

- 2.4ir

+i.io,
2.60'
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Meadow Hay. 3rd Season. LadY

Sx6Iitio square. Plots: Ulg8th acre.
Treatments: I-ow a]ld hiSh soluble slag, rock

phosphate aod superPho6Phate at the rate o{
1.0 crt. Pto. per acre.

Basal maourrng : Nil.
Soil : Limestoie. Maoures apPlied : lIarch 27th

103t.
I{av cut: Iulv l8th and l$th
Sta'na"ra eiroi pet plot: +3 81 cwt. Per acre

o! +8.3 %.

Cotrcluslons
No sigtrilicant effects.

Mtart
No phosphate
Rock phosphate
Low soluble slag
High soluble slag
Superphosphate

sr""d-d E';I +1J0
I

_2.1
-0.1\ + 0.8
+ 0.8

+2.10

Hay. 3rd Season. Lady Manner's School, BakeweU, 1933'

3 ratrdomised blocks of eiSht Plots each. PIoLs U16l acre,
i;;t-;t"; Nitrate ot ioai at tne rate oI 2 c#t., superphosphate at the rate of 3 cl,.t ' aad 30%

Dotalh salt at tbe rate of I cwt. per acre itr all coxobi-Dations'
Basai manuriog : Nil.
S.if , Li--*t"l. uanures applied: APril 3rd and 4th. Hay cut: July 3rd alrd 4ttr'
Sta,ndard error Per Plot: +533 c*t. Per acre or +11.6%'

Indivtdual Treat,dents: cwt' per acre (+3.25)

o]NPl"lolrlllrPK;NPK
40.6 52.8 4t.0 36.9 52.5 67.4 | 42.3 6{.1 48.4

Respon6es to Fertlllser6 : cEt. pef act€

Fertiliser. Mcat Nitrate ol Soda
Abs€trt 

I 
Present

Sup€rphosphate
Abs€Dt lPrcs€nt

Potash Salt
Abs€rt 

I 
Presetrt

Nitiate oI Soda
Superpho6phate. .
Potash Salt

+ 16.5r
+ 3.0t
* e.l

i*n' +3 2r
+8.1r

+ 16.4'

+o.4t

+r6.6!

+ 6.41

+ Il.8'
+o.2'

+2r.2'
+6.0t

SiaDdard errols: 0) +2.30, e) +3.25.

CoEclualoEa
Significant response to nitroSea, but Dot to suPerPhosphate o! potash'

lvleadow Hay. Znd Season. Lady Manner's School, Bakewell, 1933'

3 raodomised blocks oI 9 Plots each. Plots : 11216 acrc'
i;;;;;, 8 ;;;.! co;Post, 2 c.*t. of tritdte oI soda, 3 cwt of superPhosphate' atrd I c*t of

30:/o potash salts.
Basal maauriDs : Nil.
Sii; Ij;""i;"'". LiLures applied : March 29th, 3oth atrd 3lst Hav cut : JuEe l2tr'
Staod.rd "t 

o. p"t plot: +?J3 cwt. I)er ac!e, or +19 6%'

Manner's School, Bakewell ,1933.

| *",0,
I 
ct*t. per r
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184

SuDo.ry : cEt. per acie (+4.45)

Mecn (+2.57)
Incr. (+3.63)

28.3
51.O
36.2

39.2

-0.3

30.4
46.6
42.1

39.8 I

+o 3 
]l

27.4
46.8
44.O

2 8.8
49.1
10.5

+ 20.3
+ 11.7

Concluslona
. -The yields udth.artificials.are si&d{icandy Br:eater thatr those with compo6t, aDal both are

sr8DrircaD-tly greater tlatr tbe lelds witloDt matrure. The manures applied in the preyious year,
oD the otber hand, shos oo apparent residual effects.

Meadow Hay. Haileybury College Farm, 1933.
H. W. Gardner, Esq., Hertfordshire Farm Institute.

6X 0 Iatin Square. Plots l/50 a.re.
Treet DeDts-: Pa-sic StaS (15% PrO. 85% citric solubility) aDd grouod mjlerat pbosphate (28%

PtO., 007,0 through 
-120-sieve) _at the rate of LO cwt. ptOr pe-r ."r. io --Uii"U"i *itt'aill]

pot-a-sb salt at 0 aad 0.5 cwt. KrO per acre.
Basal DaDurios : Nil-
Soil:.CIay load. Matrures applied: JaEuary 4th. Hay cut: July 4th.
StaDdard effor Fr plot: +3.02 cwt. per acie or +l0:tyo. ' '

Cwt. p.a. (+ r.23) No pbos-
phate

Ba-sic Slag Minerel
Phosphata

Meon
(*0.7101 l+1.001

No potash
Pob-sh salt

26.8
30.5

28.5
28.3 33.8

29.0
30.9 + 1.9

M.an (+0.8f
In r.zsc l+1.1

2 8.6 28.1
- 0.2

32.8
+ 1.2

29.9

-^.-1E{- l3{ltg1:e to DiDetar ,n*n?J.l"f"?x". respoDs€ to basic srag. The req)oDse to
Pota$r r5 BOt Slgrulicaat.

Barley. F. Richardson, Esq., Sansom Wood Farm,
Calverton, Notts, 1933.

K. R. Davis, Esq., Notts Education Committee.
lx,l l-atiD square. Yields from 8 plots otrlv obtaiDed. plots l/4O acre
TltatoeDts: applied.in 1032 to fotato crirp: Mineral mixtuie (2.12 q t. sutphatc of ammonja,

il.gu cfi. superpbosphate, 3.28 clrt. J0% pota-sh salt per acrel. cotrcmtraied fertiliser U-C ii
No. r), organic m-eourc (H.O.p. No. 9 fish maaure). TLe fish aianure and the mineral mjHrre
oD atr eoual N.P.X. ba-sis-

Barol maauring : appli€d in 1932 : l2loads duDs Der acr€.
SoiI: Very liebt saDd otr Bulter saDdstoDe. V;iety: Spratt Arcber. Seed sorfn: March BOtb,

^ If.arvested:-Auggst l6tb. previous crop: potat6es.
SF"!J,i.J,": , Plots ha.rvestf,d by.sampliBg'riethod (16 ratrdoE saEples per plot each cotrsistitrgol4 tralt metre rows). Rows 8ins. apart.
St udard eEors per plot : Grai! : L59 cirt. per acre or ?.0%. Straw : 3.48 cEt. or 13.7%.

|"5
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St. Error +1.12 + 1.5E +2.$ | + 3.1t-t-
conclualona

No sitdticalt effects'

Wheat. A. Hunte!, Esq., The Farm, Wilford, Notts, 1933'

K. R. Davis, Esq., Notts Education C-ommittee'
4 x 4 Istin square. Plols : l/5O acre.
ii"-tfr'.i*li"riiJ inlsifto s"s"r b€"t : Mineral mirturc, I.c_I. corc.,ltrated lertilisef No. I,__--"t 

tU"-rat" & a.Ocwt per acre-and Fish matruie at the mte of l0 cwt per a,cre'

Fish Manure atrd miDeral oiixture on an equal N'P K basis'
Ba-sal manuring : applied to sutar beet in 1930 : 12 loads oI Farmyard Eanure nPr acre'

Gii$;;i ;li.'i"ty, l-ittr. 1.*l 
.#i 

",iii, N.'i;;;is3i H"*At"a 
' 
Ausrst 22nd'

Meat
No ma[ure
Mitreral mirture
Conc€rtrated

fertiliser

Previons cioD : Susar Beet.
SDecial trotei : PIoG hawested by samplitrg method
' of 2 balf metre rows). Rows lO ins. aPart'

Standatd errors per plot : Grai6 : l.l4 cqt. ot 6 4%_

4x4I-atio Souare. Plots l/80 acre
iieatnens: i levels of sulphate ol ammonia

Basal maouring : 2 c'\rt. of superphosphate atrd
2 cwt. of sulDbate oI Dotash per acre

Soil: LiEestoDe. Variety: Dunbar Cavalier'
tua-nures aoolied : April I'Oth Po{atoes Platrted :

April I iti\. Li{tea: Octob€r 2oth. Previous
croD : Seeds.

Sundlrd ettor per Plot: +0.425 toas Per acre

17.8
18.2
18.0
t 7.5
11.4

Conclualo'ta
No siSDificatrt effects'

Potatoes. J. E. Arden, Esg., OwmbY

J. A. McVicar, Esq., CountY

(16 rarldom samples Fr Plot each coosisting

Stlaw: l.4l crt- or 6-l%.

STRAW
cwt. per

23.0
23.1
22.3
22.8
23.5

Clifi, Lincs.' 1933.

Organiser.

Increase

- 1.1

-0.8
+ 0.1

or 11.02ok.
Concluslons

+0.f9
+0.83
+ 0.21

sicni{icant response to iacreasing dt oiugs & sdphate o{ aEmotria' tbis response sbowing oo

signili;Dt dePartu:re froE ProPonioDalib wlth tbe amourt o' the lertrlrser'

GRAIN
cwl-. 'per I Incra&sc

STRAW
cwt. Vr I lic?cLsc

acre 
I

St. Erlor

+ 0.3 + 1.6

+5.3
+ 3.1

22.9
22.5
22.4

:t2.9
2J.{

2 5.3
22.8
24.1

28.1
25.9

+0.4
+ 0.9

GRAIN
cvt. Fr I

acne ] I[crea-se

- 0.2
- 0.7

-0.8
Ellor +0.809 +o.zos 

" 
+o.ssz

oI
(p.".)

Yield
totrs p.a.

None
lI cjrt.

+o.212 +0.300

10.56
9.50

10.29
I l.l2
I1.33
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Potatoes. Midland Agricultural
4 x 4 I-atin Square. Plots l/60 a.cre-
TreatEeats : ' 4 levels of 'a mixed ,ertilis€r

coDtaining I part of sulphate of ammonia,
S.parts superphosphate atrd t part of sulphate
ot potash.

Basal maDuring : I totr of lime per a.re applied
Itr autumtr lg32 atrd 12 tous o;I duDg per acre.

Soil: I-rght loatu. Variety: Scotch-*iEg Ed-sard. l\raaures apptied :'April ?th. poiatoes
ptaqted : Aprrl I Ith aDd l2tb. Potatoes lifted:
Octob€r l7th. Prevrous Crop : Seeds hay.

Standard errors per plot : 10.]'6A tons per acre
ot 

=6.170;.

College, Loughborough, 1933.

Artificials
Yield

toas p.a.
dressing

Mcan . .
Norle
4 cra"t. . .

8 cwt. ..
12 cwt.

8.97
8.34
8.89
9.r6
9.50

+ 0.55
+ 0.27
+ 0.31

+03r,St. Error .. +O.ZzO I1-l
erndusloaa

-,_,If-f :g::t: IespoD:: to.arrificiats is jusr large enoDgh to be siSnificaat, wittrout anysrtntlcaat devratloDs rrom proportiotrality

Potatoes. Midland Agricultural College, Loughborough, 1933.
4 raDdomised blocks of 9 plols each. plots 0.0m5 acre.
lreatmeDls: Sulphat_e of Aflmonia at the ra.te of O, I* aDd A crt. per acre i.D combiDatiotr with
- 

sulpbate of pota-sh at tie rate of O, Itr atrd 3 cwt. per a'c!e
ljasal_Eanurhg: 12 toDs of du[g itr the autum! atrd , cvrt. of suDerpbGphate in the sprilg.Soil : Litht loam. Variety : Scotcb Kiag Edward.
Matrurcs applied : April ith.
Potatoes.platrted : April llth and t2t}. Uft€d : October 17ttr. p!€vious cloD : Se€als.
staDqard error per ptot: +l-19 toEs per acre or J ll.77o/o.

Potatoes. Norton New Council School, Doncaster, 1933.
4 randomised blocks of 4 plots each, plols U:m6

Treatmetrts : 3 tim€s o( applicatio! oI a dressiDt
_ of 3 cwt. ol sulpbate oi potash per acre.
,l,asal Eaouring : ,1 6r.t, o( superDhocDhate atrd

3 cwt. o, sulphate of ammoiia_per icre.
Soil : Medium I-oam.
Variety : llaiestic. Scotch.
Pot2.toes platrted: April toth. Liftad: Autust

241h.
Previous Crop : Potatoes.
aT$.;"..;r*. n,ot : :E0.88.:! toos per acr€ or

- The reE)onse to potash ," 
"*"u..oa,t1?HHi"."o, 

greater {or the April drcssinS olanlor the otlrer two- -

Mcat
(+0.3111

9.92
10.27
10.04

l+0.182)

10.0 6

Surrmary: tous per acr.e (+O.Egl)

None
, lt c\it.

3 cEt.

9.91

Concluslons
No siSnif icant eflects.

+ 5.12
+7.60
+ 3.94

10.29
I1.09
9.53

9.44
10.00
10.53

9.99 I to.Jo
+0.31

Mcdrt
None
March 7
Apdl t0
May 22
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Potatoes. Kinmel School, Abergele, Denbighshire' 1933'

4 Btrilomised btocks of 8 plots each Plots: l/67 acre'
ireatments: All combinaiions of 3 cwt sulPhate o[ ammoEla' + cr['

sulphate of Pot4sh Per acre.
Ba-sal Manu.inc : Nil.
SilFil;1".-hi, ;;th some clav aDd stoDes vari€tv: Great scot-*i;il#'i ff;-i itt. L'in"a, S.pt"-t..29th. Preiious-ctop: old

superphosphate and 3 cwt.

Maaurcs epPtied : MaY 4th.
tr'&93.

Indivtdual Treatrnents : tons per acre (+0'496)

ll
olNlP r lxe lrr

4.61 4.41 5.6:] 4.80 5.28 I 5.32 i.80 i 
6.50 52e

Responsea to Fertllisers: tons per acre

SuperphosphateFertiliser Medn
ResPozse

Sulphate of

Absent IPreseat
Absent Prcsent

+r.o2r
+ 1.061

+0.r6!

+0.541

+0.6rr
+ LOg'

Standara erors : P) +0.35r, e) +0.496. 
CoDclualona

There is a sigrificatrt resPons€ to "";;-i;;;tt, 
but tro apParetrt respoase to sulPhate oI

amEo[ia, aor do* the rcsponse to Pota-sh reach siSDrJlcatrce

Sugar Beet. County Fatm lnstitute, Moulton, Northampton' 1933'

4x4I-ati,l Squar€. Plots: U60 acre.
Tteatments: 4levels ol e mlxture ot {ertilisers (conteiniaS sulphate of "SLt"}i:-"^P.-*-*"' ^"'*;;+;A;ttu&t"g'analvsis : N : 5olo ; iasoluble Pio' :

l:u:"trfl#Bli:r"f iis,*,s/,O6t 4ok I KrO I Llo/o.
lotrs of farmyaral ma[u]

3.aoh ;
g#.#;i#"',',"rff ,':ilrm#ir*\,'Lt,;13r1i!!E#Iil*#i""1."r,**,

'rr 
: szurov roarr rr\or uaul'Lu! ".*u rv'-1iili"]n*iii#ixa 

F "'ioo" 
ttop 

' 
secood veai seeds'

April 2?th. Beet plaoted: APril2ath.I 4R +^ns er a.re orl"'j;;":,.;;;r;,';'6;.:-'*tii'r r r t t";p"iacre or 1r1.24'lo ; toPs: +148 tols per acre or

ifi:i6#;:id;; #;"iiii *'o.ss6. fi?.i al't ii'"-' olio+o tihit'eDts-correcaed s€Parat'rv)'Staai<lard errors peiplot : roots : +1.12 to-ns Per acre or

Fertiliser RooTs {wa-shed) ll ToPS
lors o.z. ' Ittocaic lltonsp.al lnrreasa

Suga! Percentate
I ltrctcasc

Total Sugar
cwl. p.a..l lrtcrcLsc

Mean
Nooe

5
lo
l5

9.95
8.26
9.38

I1.85
10.30

+ 1.12
+2.17
- 1.55

11.11
9.02

10.5,
12.x7
t2.54

+ 1.50
+ 1.85
+ 0.17

16.72
18.92
16.80
18.12
16.76

-0.12
-0.38+ 0.34

33.2 I

zs.o I

3r.5 I + 3.5
38.s l+7.1
3.4.5 | - 1-1

St. Eror +0.560 +0.792 +o.i12 +1.049 +0.279 !0.395

coEcluaions
Bot-h ttre roots aad the toPs show a significaut resPoDse t' artilicials ltr-the case of the roots

there is a siqoilica,Dt falling ott rn .espooJ"6i ""Jfl'til*i *itt te hitbest dressins The- similar

;I:iil""?"i?ffi'ffi,;p"'-i";;;;.;;i";.id "-'"-'ic"iii"'"t 
There ari oo significant differ€Bces

itr sugar perceatage.

+ o.l8t I -0.28'sulDbate oI ammonia -. | +0.17'
srrimhrrohate -.1 + 1.01'SuDerohosDhate -. | + 1.01'
Suiphite oi potash --.| +OAZ'

+ roo,
+ 0. r8r
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Sugar Beet. R. Goodhand, Esq., Redbourne, Kirton-Lindsey,
Lincs., 1933. 

.

A. McVicar, Esq., Counry Organiser.
6 x 5 Latin square witl split columtrs. Sub-ptots : I/toO acre.
TreatmeEts: 

-5 
I€vels of a compoutrd fertitiser (cont;ning sulphate of ammonia, nitrate of soda,

superphos-p-hate-^mrriate of-pota-sh aad staamed boue louil to give the {ouowing a-nalysis;
1TT9"i1\j 3600/0; dtric N: 2.40%; -sotubte 

plor: t2.7so/o; N"2Ot to.OO% ald 5oo" r'p.,
3.O0% ; half columns harvested early or trate.

Basal matruring : Nil.
Soil.: Umesto-ne. Variety : IfleinwaD'lebeo E. Marures appli€d : April l2th. Beet sown : April l8ti-
^.Lifted, 

early: October 4th; Iat€: Novemb€r l3th. pievious crirp: OaLs.
Staada_rd_ errors : Roots: per half column, +0.714 toas per acre-or +4.62%. per whote plot:10.537 toas per^arre or +3.48%. .Per sub-plot: a0.550 tons per acre "r'jl.SZ%. Tops': per

balt columD, _l 0.830 tons per acre or 18.5?%. perwhoteptot: +0.269 iotrs per acre or +
7:9^l Zo-.. P_er sub-plot: +0.969 toDs per acreor +S.98%. Sugarfrrceotage: pir half column-:
+0.154.?er a'hole plot : +0.292- per;utFptot : +0.249. Meaa-dirt t3re : OiOgjA. (Treatments
corrccted separately. )

Fertiliser
cwt. p.a.

Roots (Washed)
tons p.a.

Tops, tons p.a.

Early I Late Early I Late

None
4
8

12
l6

t3.66
14.45
14.78
14.86
t4.74

15.t7
16.t7
16.45
17.02
t6.78

6.90
7.76
8.78

10.28
9.9 t

8.07
9.54

10.70
11.73
r3.39

16.18
16.36
15.74
15.64
15.34

16.38
16.48
16.12
16.34

44.2
41.3
46.5
46.5
45.2

49.7

53.0
55.6
53.0

Yields of Separate Treatrnents

Sugar Perceotage ll fotat srg"r.

Early I Late ll Early | - Late

Effects of Fertiliser (rrean of two harvestings)

Fertiliser
cwt. p.a.

Roots (Wa^shed )
toDs p.a-l ltrcr€a-s€

Tops
totrs p.a.l IDcrea-se

Sugar Percentage

] Ircrease
Total Sugar

cu,t. p.a.l Itrcrease

Noae
4
8

t2
t6

15.11
14.42
15.31
15.62
15.94
15.76

+0.89
+ 0.31
+0.32
-0.r8

9.71
7.44
8.65
9.7 4

11.00
I1.65

+ l.l7
+ r.09
+ 1.26
+o.65

16.0 4
t6.28
18.42
t5.93
15.99
15.56

+0.r4
-0.49
+0.06
- 0.43

49.4
47.O
50.3
49.8
5 r.0
49.I

0.5
+ 1.2

- 1.9

St. Error +0.239 +0.338 i +0.344 +0.486 +0.130 +0.I84

Effect of Tilne of Harvesting (late minus early)

Fertiliser
Cwt- p.a.

ROOTS
Tons p.a.

TOPS
Tons p-a.

SUGAR
PERCEN.

TAGE

TOTAL
SUGAR
Cwt. p.a.

St. Error.
+ 1.82
10.452

+ 1.96
+0.525

+ 0.37
+0.0973

+7.0

Notre
4
8

t2
l6

+1.51
+ 1.12
+ 1.67
+2.16
+2.04

+ 1.17
+ 1.78
+r.92
+ 1.45
+3.48

+0.20
+o.12
+0.38
+ 0.70
+o.44

+5.5
+6.0
+6.5
+9.r
+7.8

St. Eror. +1.0r + l.l7 +0.218
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Co!tcluslona

Both the roots atrd tops show a sitDificant resPons€ to the fertiliser' set o{{ atainst a siStrilicant

*au"?# ii-"rl.i p**"nLge Tte 'isl"""e 
p'r'"sit a'essing is siSnrficao'lv less {or t}e higber

dressinss itr ,tre case of the roots oua "5i1"ifi. "*t oI the to=ps. fhe similar effect in tbe su'ar

oercenti*e is not large enou8h to be slrlrificatrt'*'*fn?ri"ia. .r-i.ih rootJand top" i "ig.'ifi"rntty 
great.r tor thelater harvestitrt. The suSar

,..*;i;J'i;;;;;La-sea "igniriatrtiv' 
-lli irt" ""ti 

6t the LoPs and sugar perceDtase (but not

or the roots) this drflerence t" t,g"""-ai'dy'i;"-t-eiior increasilg dressings ot fertiliser' i'e ' the

i"*rii*iil t""" more effective;tr the late harvested croP

Susar Beet. I. A. Ctadock, Esq., C'ollege Farm, Elsham' 1933'
' A. McVicar, Esq., CounrY Organiset'

5 x 5 l-atitr square \f,ilh sPlit plots Sub-plots l/l0O acre
Treatments: S levels of a complere #iij;6t"i;i;8 "itrate 

oI soda, supemh.rsDhate. muriate

or Dotesb atrd steamed bone n.'"'ii- it 'i[i?Ji&i'i'loly'i" , nit'i" i,I : i.6% ; solubte-

ildfil:il-r,ilrl'jii"" plo.-, i"rz;1i'5' ii i* -'tt"tt flots top dressed with r c*t or
Ditrate o{ soda.

Basal metrurine : l0 Ioads oI larmyard m:ulure pe! acre'
soil: Dreepwold. varietv: DiPPe rlr.Jt."t* iirirl"ii 

'ipril 
24th ToP-dressrnS appl ied : Juae l2th'*" #'"#-lao;l 2dth. L^iited: october'l3th Pr;vious crop: wleat -.phJ;;il;LfJ;;;ili";il;. fi;;Liii"-x' i-zizzo p'r acre 

^Meatr 
Yierd per pratrt:

^ *i ii61; Glean) Meaa iicrease ii!"ia i"t """ 
additioml ilant : +0 370 lbs'

Meao dirt tare : 0.125.

Standard Errors

Plant number
Rools (totrs)

trumber
Roots (tons) adjusted
Tops (toDs)

tor plant Dudber
+0.433
+0.403
10.330

+2.94
+2.74
+2.U

+o.522
+0.470
+o.322

+ 3.51
+3.20
+4.50

Sutar percentage t0.260 * 0.3.r6

ROOTS
(washed)

SUG.{R PLANT
XUlIBER

p.a.

PL-ANT
N U,\ltJ cR

Fertilise!
CIIt. p.a. ToDs p.a.

None I N/S NiS

16.00
t5.96
15.68
15.54
15.40

t5.52
15.92
15.40
l5 38
15.00

E-ff""a" of Fl"atlt... (mean of top dresslnti and no top dresstng)

TOTAL
SUGARROOTS

{*-ashed)

TOPS SUGAR

Tons Tons
p.a.

11.59
s.7{

10.68
1r.56
r2.53
13.43

+ 0.94
+0.E8
+ 0.97
+ 0.90

15.58
15.76
15.94
15.54
15.46
15.20

15.8
43.8
46.4
46.1
46.6
45.9

2727 6
2,i120
26860
27490
28260
283i0

-Lo-14? !+o-l-

1 P','

Mean
None

1
8

t2
l6

11.72
t3.91
t4.57
t4.9{
15.10
15.10

+ 0.66
+0.37
+ 0.16

0.00

TOTJS
Tonsp.a.

Notre Nooe I N/s

Per $hole Plot
Per acre per ceot.

+1047

4!.1
46.8
46.6
46.0
.15.9

Cwt. lf
P." I

per

Per Sub-Plot
per ceat.

+1869

\one Nls

Yields ot Separate Treatments

TOTAL
SUGAR

Cwt. p.a.
Noae ; N/S

10.66 I r0.70
I.o9 112.02

13.65 14.18

14.91 I 15.30

+rrrll
-o.10 t

-0.0sll
- 0.26l,l

l lo.ta,t

+ 1110
+630
+770

St. Error +0.27
li"olr6
t-

24880
26r20
26810
2a{20

ll

I
2

46.
46.
41.
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Effcct of Top Dr€sslnE

PLANT
NUMBER

P.a.

I St. Error
+ 0.29
+0.1,18

+ 0.45
+0.148 -0.28

+0.098

-0.48
-0.04
-o.28
-0.t6_o.40

+0.2r9

NoDe | +0.6J ll +o.sr4 l-o.r8 l +0.04
I rg 11 +0.e312 +0.58 + t.o2

I 16 +0.3e i -0.06
I St. rrror i l0.J3O I I 0.3Aorttl

Concluslons
The roots show a-sig[iflcant response to the complete fertiliser with a srmilicaDdv low.rrespome p€r uDlr iertttrser in the higher dressjngs; dressiDgs above g c\I't. proiuce littld effe;-I_{, !i11ot ,.u, of this resporse is-aue to tte iig;iJic."ii""*-**-i, ir,. "l-U., of ,o"t" *iii-rtrcreastng appllcarroDs ol lertrlrser ; bere again dressiDgs above 8 c.$t. produce little elfect.

-^- --r-L",,_oJ,",1.o..n9y 
a srgbilrcaDt respotrse to the complete lertiliser without any Iower rcspoEseper D_rur rertrrrser lD tbe btgber dressiDgs,

-._,. l-T,,"lgir" pe-"Etagc is sign(icantty decreased by the comptete fertiliser, tb€ decrease perurur rerr s€r E€rDg srgnifrcaafly greater for t_he hicber dressinss-_
The top dressjng oI ajtatc of soda i-ocreases-thi yield oI ro6ts and tops, the lattr! siguificaotlyatrd tbe former simificantlv if allowance. is maae loi plaai aurrb"., -*h-ia d*" tror appear to teaffected by this tr;a.tment. 

-Su8ar 
percentage ts siSnitiiantly decre*Lal'- --

I nere a.re Do srgruJrcatrt iDteractions of the top dressi.trg atrd tle coEplet€ fertiliser.

Sugar Beet. A. S. lUilliamson, Es q., Thonock, Gainsborough, 1933.

A. McVicar, Esq., County Organiser.
{x{ I3tin Square. Plots : l/60 acre
Treatments: Z s'jdt-hs oI siniliDg as shown itr tbe summarv_
*o"1--ffxrl^"^C,.-3^?* oj-sulpbare of amDonia, 4l crt- suFirpbosphate, 9t crt. DEriat€ oI lrctash,
Soil : Sand. Vari€ty :

aDd l0 loads of farmyarit maDure Der acre.
: Sand. Variety: Klelnwanzteben Ii. MaouM-aoures applied: April loth. Beet sow.: Aprif 2fth.Lifted: Octobei 23rd. Previous *op, U.ri"y.
dard errors per plot: roots: +0.??6tons DerStaadard err^ors,pel plot : roots: an.iie't"* j"i ** or +5.68o/0; tops: +1.909 tans per aor +f6.8?% ; Sugar percetrtage: +0.538. 

'Analysis ofiarlan& pe-riormia on cteaa roots.
pruL . r@6 : -1_u. / /o rons per acre or +5.trE% ; tops : + 1.309 tans per acreor +16.8?% ; Sugar percetrtage: +0.5J8. 

'Analysis ofi*i;; p;ri;r-;d;; cbaD roots.

SiDgling
Inchcs

ROOTS (Washed)

tons p.a. 
I In lcatc

TOPS

toas p.a. 
I 
ltct ase

SUGAR PER.
CENTAGE

I In re&t

TOTAL SUGAR

cst, p.e. I In.,acars.

Mcan
8

l0
t2
11

13.69
13.48
13.71
19.72
r3.8r

+ 0.26

-0.02+ 0.09

f.76

7.20
8.28
7.81

-0.55
+ 1.08
-0.17

16.34
16.28
16.30
t4.42
16.38

+0.02
+ 0.12

-0.01

14.E
43.9
44.8
46.1
45.2

+0.9
+0.3
+ 0.1

St. Error +0.389 +0.560 +0.654 *0.925 ll +0.26s +0.360

Cooclualona
No sigtilicant effects.

Fertilise,

Cwt. p.a.

ROOTS
fwashed)
Tons p.a. Tons p.a. il TAGE

TOTAL
SUGAR
CBt. p.a.

+0.3
-o.7
-o.4+ t.3

0.0

-loso Ii -880 l

ll -1300 Ill +szo I

ll +"o 
I

+1182 I-l
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Sugar Beet. E. Addison, Esq., Riby, Lincs', 1933'

J. A. McVicar, Esq., County Organiser.

4 x 4 Irtitr souare. Plots : l/50 acre
iiiit-"iE , 

-l t"r"t o{ a co;pound lertilis€r (coutai.i-og sllphate of a,mooia, nitrate oI soda'----In";.i" 
"i 

pot""n, superpiosphate and ste'amed bote flour) t9 Stve th! folowing aJlalys-is:

"--o"i. N-, g.s7"; iitr^ic N':1.9%; K'o : 7.5% ; water soluble P.o." 62ok; insoluble
P,O5t 0.7o/o.

Basal manurios : Nil.
S"il , wold- iariety: Kleinwanzleber E. Manures alPli€d: April loth' Beet sovD; APril

l3th. Lifted: October 3rd. Previorrs crop: wheat
prr'n[-Ji"ts t t"" "" whole plots. Mean plait number : 2785s pet er-e Mean yield per plart,

1.3?2 lb- Meatr increase ii yield Ior ode additiooal platrt: +0 231lb' 
.su"LJ.-L^ o.iolot : Planinumber: + 1042 per aire ; roots' uoad.iusted for Platrt number :

+Oga too! p.i 
""r" 

or +2.62y": rooE adjuated for platrt trumber: .*0'178 tons Per acre

;i-+i.e6t-;'top" , +0.-379 toi l>er acre or 2.57o/o; $get Percetrtage | +0 428 Meau
dirt. tare : 0-0804-

ROOTS (Wasbed)

rGp-^. I I'e,a.

TOPS

tonp.^. 1 INt.6.
lrr"oo o.o.un r^"t
I t ,**'*

TOTAL SUGAR

cwt. p.,. I I*t@.

Mean
6

12
t5

17.06
17.06
1r.35
16.97
16.87

+ 0.29

-0.38
- 0.10

11.7 4
13.50
14.64
15.25
15.58

+ 1.14
+ 0.61
+ 0.33

15.18
15.45
15.45
14.98
14.82

0.00
- 0.47

- 0.16

s1.8 I

527 |

53.6 I +O.C
50.8 I -2.t5o.o I -o.t

St. Error +o.221 +0.317 +0.r90 +0.269 +0.2r4 +0.303

Coaclusloas
The roots show Do ,espoDse to fertiliser. The toPs resPotrded situificantly' but with a not quite

"ie"irii;;i"i;ii"i 
;.ii"* p"i ""ii at"*iog at tie hthe! leveli The sutar percetrtage is situi-

Iicantly depressed by the fertiliser'

Sugar Beet. Cavendish Lodge, Clipstone, Mansfield'

R. N. Dowling, Esq., County Organiser. H' T' Cranfeld, Esq''
AdvisorY Chemist.

6 raDtloEised blocks of I plots each. Plots: U50 acre'
i'';"fi;;i c;;";d iulstoae at tr'. iate "r b, ao ana oo cvt p'r acre in all combinatio'ls Eith

Euriate o{ potash at the rate oI 0, I }, atrd 3 cwt Per acre'
Basal manuritrs_: 2 ctri. of tritrcthalk per acre'
Soil: Sa[dv sravel Irom BuEter DrtIt. Very acid' varjety: llernwaDzleoetr'.
il;;;*Jp;':;; , &;il iztl. n""t pta"t"f, : Mav l2th ufted : october sotl'
Previous croo : Kale.
3;;;;e-",rt'.; il;bt : roots : +0.930 totrs per acre or +32'6Byo; toPs: {0 691 tons pet acrc'
"*ii'i;.ii;;; ;*; perceot{e, io.lza.'eoav"lt oI variaace peilormed on clesn roots'
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RooTs fw6hed) Tons Dei acre
lluriire I LiDesbne t.wl. p.a.)

or potash I None I 30 6tr

AOPS Tm rE acre (+0-182)
i Li[Btooe {crr.p.a.) | Mai
I Nour | 3U I 60 l(.n.162

None
I + crvt.
3 cwt.

l. t2
1.66
2.67

2.05
3.81
4.08

3.17
3.0,
4_O1

2.12
2.83
3.60

+0.71
+ 0.77

None
r i cnrt.
3 cwt.

Ll7 I 2.25 3.30
1.58 I 3.40 3.o3
r.6? I 3.76 3.sg

2.24
2.67
3.34

+ 0.43
+ 0.6f

M.dn I

(+o.2lst I

l+o.31ol I

I

SI

I

1.82 | 3.31 3.41

+ 1.49 +0.10

--G..\R PERCEf,-'I'AGE (+
l-imestoDe (cEt. D.a.)

None I 30 60

| 2.85

I

0.194)

Meo.r.
(+0.162)

(+0.229\

1.81 3.14 3.31

+1.33 + 0.17

)TAL SUGAR CEr. Der a
Lim6loDe (cEl. p.a.) |

Nooe r 30,60 I

I
i

NoDe
I i cnt.
3 cwt.

16.18
r6.28
t6.08

15.50
15.75
16.22

15.82
15.87
16.42

15.8 3
15.9?
16.24

+ 0.14
+ 0.27

Nooe
I + cwt.
3 cwt.

3.6 I 6.4 iro.o
s.4ir2.ole-6
8.6 irJ.2 lla.3

6.7
9.0

11.7

Meart
1x0.112)

(+0.158)

,u rr) ,r.r), ,u.0,

-0.36 +0.21

16.01l
ri5.8 10.5 1) 11.0

+4.f + 0.5

9.1

- 
'rhe sinsle atressins 

-o{ 
,r-*."" "r*rfrSrltlrillli"*"" *" yierd of rcots alld tops, but t}e

ajrd-itional rcspo_me to the double dre$sirg is small aDd insignific;ot, ard is sEnificantiy less thatr
that,to the single dressiDg. The drersitrg of limestore has no eflect oa sugar percentage.

llulgte of _pgtash sigirificandy- iDcreases the roots, tops atrd sugar perientage,lhere being
Eo s-igDificaat differcrrcEs betweea the rcspoDses to the singL &essing-and tle additional respon;
to tbe double dressitrg.

The rcsponses to muriate oI potash are llot significantly affected by either dressitrg o{ limestoae.

Sugar Beet. F. Bell, Esq., Markham Moor, Notts, 1933.
J. McCloy, Esq., Second Lincolnshire Sugar Co., Brigg, Lincs.

4\4 I-atiD Square. Plols: l/50 acre-
TreatmeDts,:_-4 levels_of a loqplete fertiliser oI the following a.tralysis: N, S% ; water soluble

P.O6,5.7o t insoluble PrOo, O.lyo; KrO, t0%.
Basal matruritrg: 12 loads of {armyard manure per acre ploughed in ir winter.
Soil : Poor saod on gravel. Variety i Kei-E N. Eoglisb. Mdnure-s applied : Aoril Sth. Beet sowtr :April25th. Lifted: Sepkmber l8th. Previoua crop: Bartey.'-
Standard Errors^ Ir€r.plot : roots : +0.414 tons per acie or +6.0f% ; tups : +0.?74 tons per

acre or {20.690/o; sugar percertage : 10.500. Meaa dirt tare: 0.0536.

'fons p.^. I ltur.ds.

Mean
4 cwt
8 cl*t

l2 cwt
l6 ctt

I a.soI t.z+I assI z.o+

I o.ss

The tops, but not the .""1 , "h.* " "ig:8"":-Itt:o"Snse to increasiag dress,nss or fertiliser, the
sugar perceDtage a depressioD, barely si8rificarL, sith the highest &essiDg.

au"o* or*...-n.^"o ]

I I*-^" l,

+ 0.21 | 3.66 + 0.18
+ 0.12
+0.57

21.80 0-00
22.t0 + 0.30+ 0.06 3.78
2t.oo t -110

+o.2o7 ) +o.2gT +o-ssz l-t--i +0.517 +o.zso l-l

TOPS TOT-{L SUGAR
Cwip... I l*r.as.

i zg.9
I :s.lil 3o-all :r. r
I zs.a
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Mangolds. Oakerthorpe, Derbyshire, 1933.

G. Limb, Esq., Derbyshire Education Committee.

4 randomised blocks of 8 plots each. Plots: l/?Oth acle. U93rd acre harvested.
Treatmeuts : Sulphate o{;mmoda at the rate o{ 0 and 3 cwt., 3070 potash salt at the rate of

0 aod 4 cwt., and duog at the m.te oI 0 al1d l5 tons per acre itr all combi,1atioDs.
Basal ma.nudng: 4 c!.t. superphosphate per acre.
Soil: Mediuo-hbaly loam on clay sub-soil. Cna.l measurcs. lariety: Yellow slobe. Manur€s

apptied: May lst, Seed sown: trfay 2od, Lilted: November 3d, aod 4th, PreYious croP:

Stardard erroG p€r plot: Roots: +2.r7 toas per acre or +19,.a9L. Tops : +0.410 totrs per acre
or + 13.1%.

IndlYidual Tieatl]lenta

ToDs per acre o N K D NK ND I(D NKD Mean

Roots (+1.38)
Tops (+0.206)

t1.57 I 17.46
2.62 I 2.86

20.08
2.82

21.09
2.88

21.76
3.46

21.82
3.46

23.71
3.19

24.09
3.68

20. d8

Reaponses to f,'ertrlisers Roots: toaa per acre

Fertiliser Mean Sulpbate of Amm.
Absent PrcseDt

Pota-sh Sa.It
Abs€nt rPresellt Abs€nt

Sulphate of ammonia
Pot -sh Salt
Dung

+ 1.121
+3.68r
+ 4.21r

+ 4.06'
+5.08'

+3.28'
+ 3.35!

+ t.8lr

+ 6.44'

+ 1.03'

+2.98'

+2.2a'
+ 4.908

+0.56!
+2.41'

Staldard erroE : e)+0.9?6f), +I.38.

Topa : tona per acre

Fertiliser Mean Sulphate o{ amm
Absent Present

?otash Salt
AbseDt I Preseat

Duog
Absetrt lPresent

Sulphate oI aEmonia
Potash Salt
Dung

+ 0.491
+ 0.331
+ 0.36r

+0.26'
+0.31,

+0.41'
+0.4rr

+o.422

+0.43t

+0.56,

+0.30r

+0.44!
+0.40t

+0.54'+!u'

Staadard errors: F) +0.144 (') +0.206.

Conclualona .
SiSailicaot tEspoDs€s to dong atrd to Potash bot]l in t-he roots and the toPs, atrd-sulphatc.ol

aoaoia ia tne toirs oDly. The reE)onse to Potash in the Presence of duDt is less, but Dot sig_
!,iIicantly so, tian in the abseace oI duag'

Kale. Midland Agricukural C,ollege, Loughborough' 1933.

4 ratrdoBised blocts of 6 plots each. Plots : l/50 a.rc.
ireatments: NitrochalL_at the rate oI o, 3 and 6 cwt. per acre in combination .lfit-h t-himin8'

Plaots were 1 in. apart berote hi6ning, I It. apart alter thi0uitrg'
Basal Banuring: 12 dols o, du!g, 5 cwt. slag (15% PtOr) and 2 cvt. potash salt (30% KrO)

So ; Lisht loam. Variety : Ma,rrow stcE. Matrures aPPlied : APril 26th. Kale driUed : April loth
Cut : October lTth-November 9th. Previous crcp : Wheat.
Sta,Dilad Error l)er Plot : 2.21 toos Per acre o. G.87%.
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. .significaDt response ro aitrogen, rhe ffioiigc'*-lii!1".i.r.* *. ,rt rerriliser ar rhe hiSher levettrot being siSriJica$t. Significaat-reducfiotr i" fi"U ty td.i-og Gir,""i Lii.ig"iA"".t in6"""ti"o"wit-h nitrogeE.

Kale. Farm Institute, Sparsholt, Winchester, 1933.
4 raadomised 

_blocFq of 6 plots each. plots 
U6O acre.

rreatmetrts : Sulpbat€ oI aEmoDia at tie rlte oI O, 2 and 4 cwt. per acre In combhatioa withtbinninA.
Frfd .qasgrl"g , S 

"wt, 
superphosphate aEd I crt. JO% potash salt ge! acreror : LrtDr loaE Brth flrDts, thinly overlying chalk. Va;iety : Thou:and Head.Ma,ures ap^plied : May 22\d. Seed sowr i ru?y zera. xJ.i"t-,5"-i:Jdr-lcth-cara. prcvious

crop : Sainfoirl ley.
Specia.l Notes : It wasaoted tbat ol1 ooe side oI (he exp€riDetrt tbe Lale wa-s colsiderably ttritr[er- tlaa ou the other and kate had to be pt""t a 

"oi 
t'o fiU ,pi-:p-s.--- 

-'*
StaDdard erro! per plot: +1.28 totrs per dcre o! +ll_O%.

Tons per acre
(+ 1.103)

oon**,o*, {"* 
, 
n'" ) Meart

(+0.637)
EJfect of
lhinting
(+0.901)

Not thintred
Thinned 25.7A

32.89
32.97

38.28 33.46
30.83 -2.63

Mcon l+0.760)
Ir,cr. l+1.103)

zt.ao ) 32.% I s6-02+5.43 +3.09
32.15

Tons per acre

Sulphate oJ Afimoaia. Cwt. p.a.
(+0.640)

Medn
(+03r0) (+0.523].0 2 4

U,ltiiaDed
Thitrtred

r0.92
[t.26

12.42
12.33

10.36
10.55

11.23
12.0s +0.82

Mean (!0.a531
I cr. l+0.610)

te.os I u.ea I tota
+0.29 -i-92

11.6 4

. The double dresst,,., 
",,on,." 

.,.-1x1!1x"ril,?antly depresses the yield, The dirrercnc€sbet}een the thnoed an-d unuimea pros are no;6r;;;-.dh r5'f;,#it#t

Spring Cabbage. R. C. Vood, Esq.,Avoncroft College, Evesham, 1933.
5x 5I-atitr Square. PIoLs : l/tOO a.rc.
Treatmetrts: Plots rec.eivitrg dtrogea had 0.39

cyfl.. J'l per acre, lbose recf,ivirg potash I.J2
cwt. ltru per acre.

Basal maEun-Eg : Hoof and hom (f4%N) at tle
rate of l0 cwt. per acre.

Soil: Lrtht loam. Variety: Early Offetrtram.
Marures applied: March t8th.' Cabbages

plantedr September 28th, 19J2. Cut: M"ay
22nd, Previous crop: Runner beans.

Sta[dard-error per plot: +l.lt toDs pe! acre
or +8.19%.

Yield
Tons p.a. no ilr.ssir.g

No manure ,.
Nitrate o, soda
Sulphate of pot.
Both . .
Nitrate of potash

+0.99
+ 0.23
+1.63
+ 1.38

St. Error +0.496 +0.f 01

- A sieaiJicant respoDse to Ditrogen..N_oXfili-u$:fiespoose to potastr. The respor$ to nitrateof pob-sb is entirely accou[ted Ior-by its Ditrogetr coDteDt__.
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Brussel Sptouts. Bowman's Fatm, London Colney' 1933'

H. V. Gardner, Esq., Hertfordshire Farm Institute'

SfaDdomisedblocksoJlourplotseach.seconilorderi[teractiotrcotrJcun.led.Plots:I/5oacre.
i;;, 

"-"t" 
, ilip;"t"-oJ a'nionia at tne rate of 2+ ewt., superPhosphate at the rate oJ 6 cwt'

ana s"tplati of pota-sh at the rate of 3 cwt. Per acre in all combiratiotrs.
sas"l-M;uiiog : I.Iit: Soit : Medium to heavv loa'm. Manures aPplied : J 'roe-2gth' 

Ptatrted : May
---fflr".rt"a', October 26tI, 27tb, Dece;ber l{tl-l5th' January 25th, March 8th' Previous

crm: TeEDorarv Grass.
st""i"ft'f -".'p.i pi.t, iot"i 

"r 
dt pi"nios", graded sProuls : t3'62 cwt Per acre or + 9'a8% '

Indiyldual Treatrnents : cwt. per acre

PicLiDgs -t""-TI '- i.- sub-blocks B i--
ONPINKPK,N:PKNPK Me&n

Total
( + r.8r)

lst
2nd
3rd
4th

6.8 r 6.9
9.8 I 9.6
8.8 I 8.8
s.6 I a.7

9.9
12.5
10.r
r0.4

9.1
lr.4
I1.6
l0.l

Graded SDrouts
r0.3 | '7.4 I 5.7 i ?.8
rd.6 i 0.1 I ?.1 r2.5
tt.2 l0.l
9.7 9.2

7.7 10.0
s.z I 9.5

8.1
10.9
9.8
9.5

35.0 12.9 46.8 J5.8 29.2 39.8 12.8 3 8.3

Total
Total Sprcuts

42.1 
| 

10.s 
| 

50.6 
| 

51.r 
l- 

42.4 
| 

34'e 
| 

17'1 
i 

51 7 45.6

Graded sprouts : total of all picktngs

Fertilis€r
Sulphate oI

Ammonia
Absent Piesent

Superphosphate

Absent r Pres€nt
I

Sulphate o{
Potash

Absent 
I 
Presetrt

az.o'l-6.+'-1' l*1'Sulphate of Ammonia
Superphosphate ..
Sulphate oI Potash

+ 1.1r

- 0.2r
+ 9.?L

+*, | -rJ+ .2r | +8.rt

+2 0!

+6.03

t0 zr

+ 13.4'

Stan(lard errors : e) +1.28, (r) +I.81.
Increase due to Potash ln dLtrerent plctlaga

Graaled SProuts : cwt' Per acre

lst 2nd 3rd 4th Mea.n

Stlper abs€nt ..
Super presert-.

+ 1.78
+3.68

+3.12
+5.r0

+0.62
+3.29

+ 0.60
+ r.20

+ 1.53
+ 3.32

Mean . . +2.73 +1.11 +1.96 + 0.eo ll + 2.43

rtr the vielils oI glaalea 
"proor, 

,ure isl?f.?i1lou""'**'.nt '"tron"" 
to potash' *-hich shoEs

i" "l ili'i'"i.-ire.. 
-ftis 

resp'onse ls signit'i;;;t;;'';?;1h" earlidr pickinsi so tbat potash trot

ontv incre^ases tn"e total yiela but also Sives atr earlier crop'"*'i;:;:;;;;.',€"i."p",* t. *pillJiu" i'LiiJ;k*itt' pot'ds.b is.s'sniricaot' a depressron

*i.r,",ii ""t*rir'*i"i conierted ioto -i rr"-r".*;,t potash:iquauy the resPotrse to Potasb is

.i""[i""ritt" ereater-in the presence of suPerPhosPbate'
" Srloh^'tJo{ .--oDia bas produced tro e{Iects'

ilT;;;i;s-" J $"d"d'"p'o,t" to Lt"r oial sprouts p'ck(d rs not arfect€'a bv treatments

*itrt in-" iooitfu i*."pIon (notiquite signili'ant) tbaf Potasli ioclcases tlri\ PerceDtage

Responses to Fertllioers : cwt. per acre
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Tomatoes. Hertfordshire Farm Institute, Horticultural Dept., 1933.
CoDtiauatioD oI tle tg32 er.perimetrt oD the

sase plots (lift 1932 Report. D.226t
8 raDdomised btocks oI { ptoti each. plots :

U-trUJAt, acrc.
TTIlmSnts : Organic matrures applied in I I toporess,ngs; sutphate ol ammonia appliedrD 22 top dressings - (at hat{ rate). "Top

dressrDgs to pro\ride N at the rate of 4.! c$.t:,
solub)e PrO6 ai tle rate of 5.8 cwt., itEoluble
Pr06 at tle rate of 2.2 c\ 1., atrd K.O at ttre
rate of 8.0 cwt. rEr a.

BT:t qaluring : l0 r-on-s_ aung, ! ron sutphare
ot polasb, l totr time, 9! cwt. superpbosfbarc

^ aqd 2+ cwt. steamed boDe floui per acre.
Statrdard error per plot : 9.44 toDs Der acre or

6.70o/n.

Arry possible diflereDces betweer t 
conclustons

-^"t"a'urv-iiu-il*ii';r#sI;i[fi:';Tous ki.ds oI nittosenous toP dressitrss aPpear to be

Lettuce. Oaklands Farm lnsritute, St. Albans, 1933.
H. W. Gardner, Esq.

6 raEdomis€d blocks of g plots each- som
blocl<s. plots: 11 souare wairs 

e secoDa order interactioos beitrA partialycotrfouDded witll
Treatmmts: Sulphatc of amironia. at the rate of O, tl aDd A cEt., superpboGphatc at the rateor 0, 3 and 6 cwr., a,d sulpbate of potasrrii ta";#"r,6, i""i', "#?,"*re, iD atr combina_
Basal maturins : Nil-
Soit : Medium loam. Varietv : I-ohioit,sCo6,.B* : March 0th. MaDures apptred : March gtj.
affi:',.#;',,Tffi ?l;l"tluq"l;,ll#r,*;t"dl".111??:t-s#Ei.;op.1g,""o'toay

Number of Lettuce cut per l/l(X) acre
Y:11-rI419".t" gllotash ( +40.3) mean oranHvets of Nitrogen ( +,().3)

Super-
phos-
phate

Sulphate o{ Ammonia
0 crt. I U clrt. 3 c\trt.

Sulph.
of pot.

Superphosphat€
O cEt. | 3crt. I 6cw-t.

Mean

0 cwt.
3 cwt.
6 qr't.

4ro I 36is71 | tzr
336 248

285

365

354
331
316

O cwt.
I c$t.
2 cwt.

395
343
324

305
315

285
359
303

351

314
373 

| a13 314 Meafl 351 316

. The effects ot treatm"o* oo *" o"-*1fl#i,l3l? 
"rt.r" oot l"rg" eEoush to be siRnilicatrlowtns to tle hisb variabiliw. rhe rnean weigrt [i r;.tir;i"1ii"o#.fi;Tl lso .eco,aea 

"oaaqalysed, but Do simificart'elIectr wcre touda- .tfris i" t.-* "*pitJfilr#tt" t"ttu"o t"od"ato be cut otr reachiDE a delinite siz.e in vrew of this coasi-d-e..fi.""it"irrl"jir.ught worrh sbi reto publisb the meatr weights.

Yield l

Mean of all Levels of

51.44
4S.S6
52.28
52.88
50.65

Sulphate of A,,lmoria
O c*t. I rl cwt. I B cwt.

351
336
314
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