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Reviewine the whole of the e:rperiments it appears that poultry
manure is ndt uniformly better than sulphate of ammonia in, the
cumulative series, but it ap,proaches sulphate of ammonia closer
than in the series testing fiist year effects. Kale appears to be a
narticula.rlv unsuitable ciop for'poultry manure. while the only two
iabbage dops grown in l'937 showed a significant superiority o{
poultry manure over sulphate ol arunonla.

ARABLE CROPS
SUGAR BEET

Each vear since 193:l the Rothamsted staff has co-operated with
what hainow become the Committee on Research and Education
of the Sugar Commission in carrying out exPerimen-t-s on the manur-
ing and c-ultivation o{ sugar beet at Rothamsted, Wobum and on a
nrimber oI representative sugar beet growers' farms.

Durirg ttie first three ye-ars 1933, 1934 and 1935, the responses

to fertilzErs were comparitively small. The summers were hot and
d-rv. and aDDarentlv pi-ovided little opportunity for the phosPhate
an"d ootash to exertiheir full effects. Nitrogen was the only fertilizer
to iGtifv itself in the average ir these yeais, and the single dose of
rroiash iime next in order oi ef{ectiveness. ln 1936, however, there
ivere sood lesDonses to all nutrients and especially to Phosphate;
the re"sults or6vided us with our first favoruable opportunity for
relatins field resDonses to chemical analvsis of tbe soils. In 1937 the
resoonies to nitrisen and phosphate weie less tban in 1936, but the
resirlts from potasir were the beit so far recorded.

T-ire meai insease to the three nutrients in terms of sugar per

acre are shown in Table XVIII.

TABLE XVIII
M.ar. Rcslorrsrs to N ri.nts in Sitryt attd DotbL D'cssi'gs' lg33.l937

' Sugat ldal. P., a.1c)

r933
t934
1935
1936
1937

17.4
32.1
36.6
40.3

+rol
+0.4 t

+3.01
1.9

+0.8
+1.4
+0.8
+r.2
+ r.5

+0.4
+0.9
+ 1.9

r Mean
No. oll leld oI
expts.l roots

MeaD
yield

oI sutar

11.5
13.5
9.5

10.4
tl.8

l3
l5

26
30

Sulphate. ol
Smrltoala

2 cwt. I cwt.

Superphos-
phate

3 c${. 6 c,wt.

+o.3
+0.4
+0.1
+r.g
+1.6 2.8

The quantity of sugar per acre required at January 1938 prices

to pay Ior the expenditure on lertilizers is as follows :-
cr*t. I C n. Pc' ar"
2 SulPhate of ammoda I l14 ',, ,, .. I 2.1
3 SuPerphosPhate . I Il
6 ',, .. I 2.1

l l lturiate of Potash I l 0
2i .. I r.o

So far as the experiments have at Present gone the fertilizer results
may be summarised as follows :-

Muriate o{
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(l) Nitrogen is almost always profitable on the averase to the
€xtent of 4 cwt. sulphate of ammbnii per acre except on rich'silts and
tens.

TABLE XIX
_ EIfect oJ Nirrcgcno,ls Fcn;rizc?s o, DilJcrc* Soik
trcrcLscs (+l ol Dccr.ascs (_l in Si.gd;' Gur. ?ra a.r4

Sulphate o{ Coarse
saads

+8.3
+ r r.6

+6.r
+7.1

Heavy
loams

+4.9
+9.2

+3.4
+1.5

CIay
loams

Light
loams

Fitre
satrds

+4.4
+5.9

+3.0
+4.3

1

2
4

+4.0
+5.6

+2.9
+5.4

+7.0
+9.9

+ 4.7
+6.6

+3.r
+0.8

+0.6
-2.A

It aLnost invariably reduces the sugar content but this loss is moretnan compensated by ircreased yieid.

TABLE XX

1933
1934
1935
1936
t937

The. .effectiv_eness of nitrogen on the yield of sugar per acre(Table XVIII) falls off as th; dressing incriases from 2"cwt.'sulohate
or.anunonta per ac-re 10 4 cwt- On the tops, however, the effict ofnrtrogen ls so narkd. that there is no sign of {alling ofl even wheu
4 cq.t. sulphate oI ammonia is given.

TABLE XXI
Ellctj of lncr?osing Dr.ssi*gs oI Sutpha!2 ol Ammania on Tobs ttort: b?t dt,p\

tncaeete dt to Sulphate oI Arnmo ia
No. of
expts.

trIean
yield

2 cwt. 4 cEt.

+2.8
+2.6
+3.4
+3.0

1934
t935
r936
1937

tt
20
l8
24

10.9
8.1
8.4
0.4

+1.2
+r.3
+1.8
+r.5

(2) Phosphate varies in its effect from centre to centre alld from
season_to season. Table XXII shows that the smaller do"" oii 

""t.superphosphate per acre was profitabt" on ttre a.rerale J;[;;"i;;rn 1936. and.1937, whi le the double dose *.. pio?iiJf.-o".i' 
"ficentre-s in 1936 only. The sugar content is practiiallv unaif*i;d ;;pnosphater but the rate of growth of the youag plant seems to tDenelrted ln miury cases. Up to the present ba_sii slag has be€n no

Detter tban superphosphate even on acid soils, rather thi reverse_ The

EIIect oJ Slqhat oj Arnnonio on Szgal Contcnt

Eflect of sulphate of amaonia

r936

1937

Meatr sugar
percetrtage

14.2
17.7
10.9
t7.a
17.3

-0.3
-0.2
-0.2
- 0.1

0.1

-o.l
-0.6
- 0.2

-0.3
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effect of phosphate on toPS is in the same direction as on roots but
somewhat smaller.

TABLE XXII
Ellect ol Phos?hatic Fertiliz.rs ol Diffacat Soils

Iureaies (*) ot Decteases l-) itu S gar laol. ?er a.re)

Superphos-
phate

Coarse
satrds

Heavy
loams

Clay
loams

Light
loams

Fine
sa11ds

6
3
6

+4.3
+0.5
+ 1.0

+2.3
+4.2
+1.2
+ 1.5

+r.3
+2.7
+ 0.7
+ 1.4

+3.0
+3.7
+2.6
+2.9

+0.6
+1.2
+0.5
+2.3

+1.2
+0.2

+r.0

(3) Potash had generally worked well on the lighter soils and on
the fens : it had much lesseffect on the heal1r loams and on the clays.

TABLE XXIII
EfJect ol Potatsic Ferrilizers on Differdrt Soils

Irrcrcases (+l dnil D.creds.s (-) in Sr.gar (cut. Pcr acr.l
ear I Muriatc

I of potash
Coarse
sands

FiDe
sands

Light
loams loams loams

1036

1037

ll
2L
t+

+ r.8
+3.8
+2.6
+4.0

+2.8
+1.1
+ r.7
+3.4

+0.3
+ 1.5
+ t.4
+2.1

+0.2
-1.2+1.8
+0.7

0.0

- 1.4
+0.6
+ r.l

+ 2.1
+4.2
+r.0

It almost always improves the sugar content.

TABLE XXIV
Elfcct of Mwiar, oJ Polosh on S*gar Contefi

Incredse l+) o, Decrcetc (-l Pd ccn -

Mean sugar
p€rceDtage

+o.2
+0.2
+0.2

No potash
present

Heavy I Ctay

Muriate of potash cwt.

2+

t833
r934
t935
1036
1837

Potash also has the valuable property o{ bringing out the best
lue of nitrogenous mam[es; the ioint action of nitrogen and

potash has usually been greater than the sum of their separate
effects.

TABLE XXV
Effcct of Pot^sh on th. Action oJ Nibogantrus Matttrc. Sugar (col. p.r bcrr)

Incrcos. Au. b 4 clrl. SulPhatc of A n onia
2i cwt. lnuriate of

potash presetrt

1034
1935
1936
t93?

+4.r
+3.?
+8.5

1936

1937

16.2
17.7
16.0
r7.6
17.3
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Potash also increases the tops, but to a less extent than the roots.
The effect of fertilizers on plant number per acre is somewhat

variable but tends to be favourable: the ma$litude of the effects,
however, is usually small.

Year

Meao
thousatrds

P€r acre

Sulphate oI
ammonia

Superphosphate trIuriate of
potash

2 cu.t. 3 cla-t. 6 c{.t. I l clrt. 2i cwt.

1933
1934
1935
t936
t937

22.8
27.4
25.7
25.9
28.3

+0.3
+o.2
+0.4
+0.2
+0.3

+ o.l
+0.3

0.0
+0.3

+0.5
0.0

+0.2
+0.4
+0.5

+0.r
0.0

+0.6
+0.3

+0.4
+0.2
+0.2
+0.t
+0.4

+o.z
+0.1
+0.3
+0.7

No clear relationships have yet been Iound between fertilizers
and the pudty of the juice.

Mctlwls of a|flying,nineral ,notures lo sugdr bert. Ex?eriments
to compare several methods of applying mineral manures to sugar
beet were carried out at five centres in 1936 and six cenrres in 1937.
The treatments consisted of no minerals, minerals ploughed in or
broadcast during December or January, and minerals broadcast in
spring, shortly before sowing. Though minerals increased the yields
at ten of the eleven centres, none of the three methods of appliaation
proved consistently superior to the others. The onty significant
differences occurred in both years on a sandy loa"m soil at East Ktkby,
where winter applications proved superior to the spring applicatioi.

TABLE XXVI
Elfe.t oJ Fenilit.ts or? Plarr, Nurnbers

Inarcase, tho*sands ?cr acrc iluc to

TABLE XXVII
Elfcct of Tirr. and Mrthot ol Applfing Minqals

Stge. Ca,l. ?er adc

Min.raL I M.e o(
PUr Br/F Br/i I mi!.rd.

-_ 
1136 E*6 E p*i."",.

a6.O 46-8 _46.0 I 
't6-3a6.a $,9 {6,2 I a6.1

60.? 58.1 5?-8 I 68.6
31.1 at:t $.7 I 36.231t A?-a 33-7 | 36-266.8 66,E, 68.e I 6?,4

Br/E ..Er

42.2
l.6.0
59.2
25.1
62.1

12.4
63.3
11.$
34-3
38.?
19.1

-0.8 0.9et
+0,a 0.970
+1.6 2,0,
-3.0. 1.250.0 1.37

46.4 lr -3.7 ,.33
56.1 ll -t.B r-66.0.6 ll +0.7 r.66
a0.4 Il -1.4 r a3
a7.6 ll -o.r r-7s
63.0 ll +o-4 2.u6

+0,4
-0.1+1.r
+2.2'
-1.8

13.7 ]l7t {a.t
6,4,8 60.6 67.060.3 a9.6 19.039.1 40.6 a0.0t8.7 48.8 45.06.I.0 53.6 51.3

-2.5 '.02-1.3 l.'t8
+1.0 1.36

-0.8 t.29
+3.8' 1.'I9
+r.6 1.79

(r) Mileral! haiioved iu. . Sisrifjdt dif.r.Dce.
Pu*-wid.rploogbed. B4r-Wiot.rbi@d6t. BrF-spriuabrdd6t.

Minerals at all centres : superphosphate plus muriate oI potash,
except Rothamsted and Wobum: salt plus mudate o{ potash.
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