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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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THE FERTILTZER EFFECIS OF SALT

l. Stsar bed. Experiments on the manurial value of salt inve
u."i'.ioi?ir"o ,."ir,ly'to t"g"t beet: two, however' were made on

celery and two on mangolds. ''- i'ir"-i"-.Ji" ri ro eircriments in which salt was comPared with

-*1ii"'.ii.,^u L" 
"t 

"-^ in Tahle XXVIII' In I0 of these

ocreriments the comparrson was made on an equivalent cbloride

ilfi.;Ii,L;.t"!.,it satt varving trom l'o to 2'5cwt' P"l1T,:T1
oio"iasf, ttom 1.2-to 3.0 cwt. per acre' Salt Proved conslstently ltre

ii"ii7r".ii"", it" average reiponse to I cwt' being 0'47 tons- roots'

;;il;ii;;;-;;;f,i,g &""'i'ig 't l 2 cwt' muriaie of Po.tash save

#"";;.s;;;-6;;'of"0.33 toni roots' Apart from this dil{erence'

the effects of the two mrnerats were geneially sirnilar ; where one

i"* " S*a ,".P""se, the other did likewise'

TABLE XXVIII
Sugar Bc.t : Roors

s.E

+0,112
t0.36'
+0,18,

+0.08r

+ryu+0.1,
+0.67

+0.r4
+0.1?
+0.?l
+1.64

15.36
10.3E
8.rl

lil,66

5.80

1.7
1.6

1.7
1.'
,.0
,.0

1.6

,.0

1.6
,.0
!.0
1.E

I
1
1

l.'t
3,9

t.4
1.0
1.6
1.8

1.1

1.5

1.3
5.0
,.6
1.6

5

t
6
6

ttro

lr30

salt I of

7,42
0.?3

7.L
t.t7

la.01
rl.ll
1!.11

5.03

+o.rE
+0.0!

+0.r7
+0.6,
+0.11
+1.77

+0.13

+0.61

+0.!9
+0.11
+1.51.+1.1,

+t.71

+1.04

+1.10
+0.61

+o:,
+0-69
+1,!r5

-0.0c
+0.5E

+0.88+T'
+r.6,
+r.38

+0.!E

+1.t8
+0.05

ro!l
193'

te3!t

19r5

1r96

103?

14.Ea

11.08
10.06

-0.t6
+0.22

+0.71
-0.18+0.96
+0.67

+0.8E

-0.18
+0.11
+1.11

*ol'

+0J70
*1.1,
+o.ne
+0.740

*0.:,

:

In five of tbe remaining six experiments in the tab]e' tbe dressing

ot 
".it 

*"t s cwt' per acr-e, *n",*1:IEHS?.":r$fHTi[
ir.-ri-i t.3 cwt. to compare equivalent dressings o{ the mt-n€rals
'#'ii iu!."",iir'irrti*i. ^'isut 

bi ,n{avourable to salt' since large

drEti"*. "il r"ttilizer frduentlv prove less effective -Per 
tnit of

InJr'#?u# tn "-.-.it 
a.oii"gt' 'Ai ri"coln (1934) Eeither dressing

;;';iffi;;' Brih minerali produced sitnificant 
. 
increases .n

*,r*lm:t"l'"Hl'fl hHih'J.s iii'ff #,Iff i:l,!:;rt
lH$'"1'#',1',,il[ittl.:u:"1*'.5:*.'fi'*]x[1?',:i.:ilT":
*f.*:""T"i",',"dta' ti:'+^:ltl"Lll!: iffi "'xT,9'?:i!t'l!;Tili icti.r,,i"t'-".162-sl *ere 3 9 cwtlsalt and l'6 c$t' muriate

oi'potash. Salt gave the Iarger resPonse'
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. ,1|9 cggUinga dressing r*as not in general so effective as the
lllll"t 9,?"-9.. Where there was a clear response to minerals,rne sum o.l the responses to the indiyidual dresiines of salt and
1:l1l-,or, ptp.h was always greater than the re."sponse to the
combrned dressing.

, J3. "*p9l-9qt._do 
not provid.e suficient material to determine

wnerner satt ls chtelly a light land fertilzer, because all the exDeri_ments except those at_ Rothamsted were on light or sandy ;ils.
satt, however-, rnqeased yields in all five experiments at Rothimsted.r he contrast between the lgSZ results at Rothamsted and at Wobum
is striking, 

-salt giving good increases at n tna*"ila wU*e m,riit"oj, pota-sh had little effect, whereas with the same ar*r_oltwobum munate of potash was the more effective.

. Both.salt ard muriate of potash slightly, but fairlv consistentlv
increased the sugar percentage. In rh-e l0 experim"it. *iif, i*Jfi
apptrcatrons the equivalent dressings of tbe two minerals produced
exactly 

-tb^e 
same average increase in sugar Ixrcentage, 0.21 ior I cwt.salr or.r.z qlrt. muriate of potash. In the remaining exDeriments

Doth mlnerals produced substantial increases in sugar-perclent"se atLincoln and Mattersey, but at orher ce"tre, tlre;;?f*i";;;;;il;.
, 

-The factory series of sugar beet exp€rinents have shown that theaooruon ot murrate ol potash tends to increase the resDonse to su_[_pnare ol arunonta. Little information has yet been obtained on the
be,Lravioyr of. salt in this respect. Thr."' e*p";;;i;;;-.;il;
salt and munate of potash alone and in combilation with a nitro-
genous. fertilizer. fn no case, howel,er, was the response to nit.o"*
appreciably af{ected by the presence of either sa'li ;; ;;i;1"";i
potash.

.- -2. 94.rrl. Experiments on celery were carried out at MeDal(Isle of Ely) in t9B6 and 1936. tn tnu iirrt v.., G";;-*;;r;i;i;ff;
lncreases ln total prodxce of 0.49 tons per acre to E cwt. salt and ofu.r'u rons p€r acre-.to 3 c\it. muriate of potash. Both minerals alsoprod,yc9d. a srgrutrcant increase in the size oI heads. The latter
L:ilj, ]: ^flry*""t commercia[y, the heads being graded by sizewnen packed tor market.

$C Stf","t of salt was strikingly differeqt in 1986. Salt wasapplie4 in dry weather, six days &iore ptanting. -ni-i"UT"rf i#some time afterwards. The sali decrea.seh plant"rium;;;;;i;
39 ryr c:qj: and.yrelds_of iotal produ." by i6 p";;;i.- Su-ieffioJ-pnare usrbty mr]igated the salt damage, and to some uxi.ot tt i.
:119". ,. 1f9 rettected in the lelds of total produce. Under thisarne.coD([trons muriate of potash produced a imau but not sienifi_cant lncrease m total vield and a significant increase in siie ofheads.

3. Matgolls. The effects of salt on mangolds are summarisedon p. 43.

Mexcoros
The classical experiments on Barn{ield are made in the somewhatexceptional conditions oI continuous gr.\pth ;a;!;l;;;'!i;

https://creativecommons.org/licenses/by/4.0/
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same land. Experiments under more normal conditions were made

; il H;;a;. ii"ta in tsSo *d on Great Knott field in 1937

il;lilA t*. i;;i; oi eaih of five different fertilizers were tested in
iu il"riiiiir.tii".. Thedeiign of the exPerur-rlnt wat iuch that each

eq)eriment involved only 32 plots' thus makint elicrent use oI rne

land available.'-- 
the iesdrc in the two years agreed well, and accorded with those

obtained on the Bamlield exPeriments.-""Th"-;; yi;tdt and aveiage resPonses in roots are shown in

Table XXIX

Mean yield
ReE)otrse to :-
Dune (10 totrs)
Sulpf,ate ot admonia (0.6 cwt. N)
Salt {5cwt.)
Muri;te oI 6ot4sh { I cwt. K 

'O)superphosihate (0.5 cvt. P,oJ .

Ma[golds roots: toas Per acre
lss8 1937

2t.40

+2.01
+4.05
+4.92
+0.74
+o.22

25.50

+ 4.2O
+7.73
+s.12
+0.22
-0.46

StaDdard e[or +0.675 +0.886

There were sood resDonses to nitrogen (dung and sulphate of

a*monial in bot"h years, the resPonses being higher in 1936 than ln
1937.---ii"t" ,r"t also a good req)onse to 5 cwt' salt in both -years'
,*ii.J"tfu *lbsz, ind this'is the more remarkable in that in
fi'.i, ""*Jtrr" ."Liage response to muriate of potash was small and

"oi 
.fo',iti."rt. Su$rphoiphate had tittle if any effect'"-'rii" 

"ir"" 
.r *t'"i( as a'general rule is oI couise well establi-+ed'

rt. e^frai irr inc.eioing the re"sponse to nitrotenous manure (sulphate

;i;;;;i;i was stirikinglv'demonstrated in the continuous ex-

ii"t ""ir.-/e;tiaa. 
tlire are iadications of this eff"lt ($9-31:9

5i"-"itiij-ti 
"rTJ "i 

iaitl io tt e pt"tent exPeriments, as Tabte XXX
shows.

TABLE XXX
Rook : lors ?et aa'

lg36

t037

Mineral Nlanures

Sirlphate oI ammonia None Pob^sh Salt
aDd salt

Notr€
0.6 cwt. N

22.55
26.56

18.67
28.00 30.16

23.03
32.76

Increase +4.01 +9.33 +7.85 +9.73

Notre
0.6 clpt. N

16.90
18.?8

t8.51
21.49

20.u
21.7t

1s.56
21.53

IDcrca.e . . + r.70 +2.98 +1.O7 +?.97

TABLE XXIX

In both vears me addition of either mudate of Potash. or salt in-

creased the- response to sulPhate of arnmonia, whlle the hrgnesr

https://creativecommons.org/licenses/by/4.0/
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response was obtained in presence of both potash and sah. In I986
potash appeared the more effective in this iespect, while in fSSZ sali
was more e{fective,

The average e{fects of the trea.tmeuts on toDs were similarto those on roots.. The expriments also provide inflrm"iio, o" tl"questron whether it is worth while applying artificials if dung is being
used.

1936
DuDg Do_og

l$37

Response to

Sulphate oI ammoda
Salt
Standard error

+7.87 I +7.50 +5.80 I +4.1r+4.0e j +2.t6
+0.s66

+5.22 | +4.61
+0.970

. Both sulphate of ammonia and salt gave substantial increasesin the presen-ce of dung, although the incieases uere ;;;;;il;;
than those obtained in the absence of dune.
_ Experiments in conjunction with IIr. T. i. Bond at Oakerthorne
D€rby, in I932, 1933 and lg34 tested the ellects of dune. sulpb;doI ammonia and potash salt. The resuJts are .i;id'i;-ih;;;
oDtalned at Rothamsted.

TABLE XXXI
MaDgolds roots: tons per acre1032 | t933 I t934

19.56

+9.?6
+2.21
+6.82

In 1932 and lg34 the presence of potash salt increa.sed the re_

:I:]111,9. .ypn.,u. oI ammouia, agreeing in this respect with the
I(ottramsted experiments,

i +8.13(r)
+8.78*
+5.63

StandardeEor.. .-
* 1.2 cwt. N.

+0.354 +0.976 +0.856

RespoDses to sulphate oi aEntoEia
1932 1933 ls31

Potash salt Potash salt Potash salt

Present Absent PreseDt AbseDt Prescat

*7.27 | 419-27
+0.498

+t.8r-l-- +l.o3ll +0.081 +s.41+t.38 ll + l.2r

t- 193_2, 2.4 cwt. KrO., 1939, 0.9 cwt, KtO., 1034, I.2 cwt. K,O.(r) s.E.- ag.as.

There 
-were large responses to dung and potash salt in all theeyears. .the double dressing of ammonia ga:ve a good resDonse in

1932, while the single dressirigs in Iggs 
""J 

fSt;r? no*t .;'Jti;iil:

Present

Mean leld
RespoDse to :-
DuDg (15 toEs) ,. ..
Sulpbate ofanorEonia (0-6 cwt. N)
30% Potashsdtt .. ..
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t93' 933

Dung Dung Dung

Absent Present -^.bsent Present Absent Present

RespoDse to :

Sulphateof
arnmoara

Potash salt
+ r r.74!
+6.r8!

+5.79r
+5.08r

+2.24
+4.90

+0.56
+2.14

+3.02
+9.26

+r.39
+4.38

+0.690
+0.498

+ r.38 +0.856(r) +0.
(') +0.

TABLE XXXII

Kr K'

As in the Rothamsted experiments both sulPhate- of arnmonia
and ootash salt Droduced ircreases in the presence ol dung' whlte
in th'e absence of'dung larger (in some cases considerably larger)

increases were obtained.

PorAToEs
For the Dast thirteen vears experiments on the manuring ol

rntatoes havi been made at Rothamlted and Woburn and on potato
[o*i"e f;;. i" different parts of the country: some of the recent

iesults-are collected in Table XXXll.

1934

MINERTiL SOILs

Lkht (r e:Dt.) ..
M.dium {r.tPt.)
H..vy (l *pts.)..

H..vy(lcrpt.)..
EENI"AND SOII.S

Ltht (6 .tPt!.) ..
H?ev, (5 .rpt!.) . .

+0.0!
+0.86
-0.08

+0.!a
+0.r1
-0.10

+2.67
+0.46

+1-66

I Dldrin6 rr acte:-' N---'lr'.o i',t"late of @onia (0,3 ctt. drro€to).
nl=iiJ i"t"Latc o aro@ia (0.0cPt dtrosED)

E: : lHl !:'*..f"*iB:?:', I :i""-fi,6':, :)
k'. = ti wt. iuol.t.'ot p"tsb (0 ?6 cf,!: E'o).-ii:s'c-t utplate ot p-otash (i 6 cEt xto)'

Thev show tbat one dose of the fertitizer usually- gives a good

.".rilt 
".,en 

when {armvard manure is also suPP[ed but tne douDle

dose mav not give a sufficiently greater increase to pa] 
'or 

the extra
i-""*".' Nit'-*"" (sulphate 6f ammonia) has givel- the. most

consistent increies both on mineral and on fenland sorls' n'hether

il#;;da;-;;ot. Phosphate and Potash have giv.en rrarked
incriases on feuland soils, greater indeed than on tbe mrDeral solrs'

]lairr Crob Polalots. Summary ol E,prinetk lg32'371- - 
Meaa,'Yichts ad Meatt hitioscs, Tots pcr Atr'

1r.34
t9.E7
11.60

6.0E
11.55
1r.07

0.16
11.00

8.0c
tE.4t

*1,

.9

+1.

11.81
72.25
10.61

7.16
10.86
10.14

7.01
r0.lt

8.0E
1 .73

,r.a,

11.49

6.06
,.t2
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The results thus resernble those for sugar beet in that the eflects
of phosphatic and potassic manures vary considerably from soil to
soil: attempts are being made in the Chemical Department to find
some chemical method of ascertaining beforehand whether the soil
is or is not lil<ely to respond. This is well illustrated by the following
pair of results obtained in our "3 x 3 x 3" experiments, one obtained
on a light, the other on a heary Ien soil; both soils responded to
nitrogenous Iertilizer; the light soil responded to potash but not
to phosphate while the heaqr soil responded to phosphate but not
to potash.

TABLE XXXIII
EfJec, of Phosphate

Yi.E\,loa fu @. L0.351
Heaa.y Soil (Little DowDhm,1934)

Malked respo@

YkAi, t6 d d. *o.s70
Lisht soil {Thomey, r93{)

No rspoe

0
4+

10.0
13.8
14.8

12.3
15.8
16,7

16.8
18.4

77.1
15.5
16.6

5.5
8.6

7,L
8.4
1.3

9.3
9.1
8.$

7.6
7.7
4.2

t!.9 16.0 14.6
6.8 7.6 9.1 7.8

TABLE XXXIV
Effect of Pottrsh

Y*Ar, t6 ld @. +0.354
H@l.y Soil (Little Dom.h@, 1934)

No lesponse

7'it!dt,l^ Fr @. LO.97O
I+ht soil (Thom€y, r931)

CI@r respon*

u
72.4
73_2
13.1

l:1.5
15.4
1i.o

1i.8
16.0
16..1

74.2
14,8
l!t,8

5.0
?.9
t'.5

5.9 9.5
4.1
9,5

8.1
8.6

12.9 11.9 16.0 14.6 z.r I g.r t.8

The contrast is shown perhaps more clearly in Table XXXV
when all levels- of nitrogen are grouped togeLher so as lo show onty
the potash and phosphate effects:-

Healy r93.1)
Yt ds,t@ P.tkt +
Lighr soil (Thotuy,

Pot6h repotr*

0
1l
a

11.3
I2.l
11.8

14.8
16.0
I5_6

16.5
16.4
17.1

t1.2
14.3
14.8

7,0

7_8

6.t
8.1
8.4

6.9

9.6

6.8
8.1
s.6

11.7 1i.6
;.i s.2

Ir.teractiofts- It not infrequently happens that a fertilizer acts
better in presence of another than when iais used alone. Occasion-
ally the reinlorcement is very pronounced as in the lollowine
experiments on polaloes at ThorDey, Isle of EIy, in lg33:-

TABLE XXXV
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TABLE XXXVI
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Additiotr given by sul-
phate of amDo[ia, tons

per acre

0.43
0.4t

toas per

{.001.05
o.41

1.12
r.86

3940
2S
ll

55
35
20

Addition givetr by sul-
pbate oI arrmonia, toas

Per acle

0.00
l0.l?

I4.52
l4.l I

Nitrogea and
Potash

iDteractiod

Nitrogen aod
phoq)hate
interaction

with
phospbatic
fertilizir

Phosphate and
Potash

interactioo

The figures in the upper line are in presence of larmyard manure :

those in the lo\yer line in absence of Iarmyard manure.
The total number of interactions of this kind obtahed up to

the present (f925-f937 inclusive) is shown in Table XXXVII.

Total auaber oI experi-
ments . .

Positive interactious
No interactioE or tregative

Most of the interactions, howwer, are not statistically si8Eificant
but all significant results are positive.

Tha fuo|ortiott of uare. W. Garner has recently collected all
the results relating to the percentage of ware and fin<ls that fertilizers
have a very marked effect in raising the proportion of ware in cases
where the percentage rvithout manure is low, but not where it is
high.

TABLE XXXVIII
Perentrdg. lvarc

Mcdn Elfcds of Nti/ients dnil O/ganic Monscs GtotP.il ecotding to Inilial
Pe/aektage Wa/c

Idtial pelcentage

(tro maDuie)

Itrcrease due to
Total
expts.\ P x lo.sa"icl Dung NPK

Over 90
80
70
60
50

Under 50

-0.4+r.2
+2.6
+0.7

+ 18.8

- l.l
- t.l+3.6
+6.8
+s.g

+0.6
I +r.5
| +e.z
| +8.4
l+ I5.8
l+20.3

-0.3
+o.7
- 1.0
+2J

+6.5
+ r5.9
+25.9
+t1.2

+l.o
+4.4+rr:

I
34

99
I

\\reighted meaD +2.0 +2.1 +7.8 I+r.e l+r5.3 +6I 1r3

KALE
Marro\ stem kale is one of the most useful of fodder crops and

one of the best converters of cheap lertilizer nitrogeu ioto valuable

TABLE XXXVII
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protein food for animals. Numerous experiments on the manurins
of kale have been recorded in previous- Reports : for convenienci
they are collected in Table XXXIX : they show that responses con-
tinue even up to 6 crvt. fertilizer per acre and whether dung is given
or not. One of the experiments (Woburn lg32) shows tbat t dreasing
of l5 tons of dung had about the same effect as 2 cwt. sulphate o-f
:unmoma per acre.

TABLE XXXIX
ElJocl oI Nirrogcnoas Fcnili.crs on KaL

No
Ioctle, toc pcr acret

1 3 5

ROTHAI
1932 r
ro33 I

reao I

ISTED
lr.6

L e-o
I u.i

2.8

1.6 ,.,1

0.51
0.39
0,65

Sdpbate of dmonia
Sulphat. ol abboEi.
Sulplate ot umoli.

1936

18.3
r3.3
19.2
8.'

1.5
,.0

1.3
€.t
4.6
,_0

lr.1
9.6
6.4

0,0,
l.0l
1.01
0.66

Sutph.t. of .6Doni.
Solplate ot @ooai.
Sutpbat. ol alM. (3).
Sulph.re oI @ooi.

IDLAND COLL.

,r, ll 16!
re ll tg-a
r$i ll 27.5
1931 ll !0 ?
ro35 ll 33.
ra36 ll io-l

9.9 3.8
1.0

5.4
2.1
1.3
,,8

7,1
3.E

8.t
4.6
4.0
6.7

0.95
0.81
l.to
1.16
1.61

Nirrdhe& i3i.
Nitr@barl i3i.
riirrctdr iij.

5.2 4.0 i.9 0.6? Sulph.te ol umoni.

wlNCITESTER
1933 tr.l 0.3 -1,6 0.61 Sulplate ol tu@ir

(r) -Tt b!.di!gs r, ,, 3, .tc.r r.t r ro rh. lreb.r of cfi. Fr &rc ot aii'osEoo! fqiiliars
. (r) Oller plot3.r.cciv.d r€-FctiEIy l0 ald 16 sr. per a.r. 3utpbare ot a!u@i. dd sav.rBr..Es owr !o Eiko3lD ol r.6 ed ,.6 tds Der eE.

(3) All plots reived f.turald rDaur..

TABLE XL
Kalz lrors pd a.re)

No sulphate

of aEDoaia

Sulphate oI aEmonia

16 totrs duEg .. ..
IDcrease lo! sulphate

of a.Emoaia (tro
duDg) ..

Further hcrease ,or l5
toDs IarDyard
ttrtnure

t 7.8
21,2

4.6

3.4

19.7

6.4

4.0

24.1
24.7

I l.l

1.3

No Iarmyard manure is giyen except where stated.

I c$t. 2 crt.
13.3
19.2
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Brexs
Field beans have not formed the subject of nrany experiments

and yet they have considerable value as fodder. Durilg tbe Pa-st
four'vears (f93+f$7) several manuring exlrriments have been
made] and i:n them wlre included comfiriso'ns of narrow and of
wide spacing respectively.

The eflects oI the fertilizer treatments are shown in Table XLII :

the summary is shovn in Table XLI.

TABLE XLI
Beaas gair (cul. ?ca ocacl

Res?onses to lrealmcrrls

I934
1935
1936
1931

+r.00)
+5.6e)
-0.1+2.0

+l.r
+t.2
-2.2(t)+0.4

+0.5
+2.7 (rl
-0.3
+2.4

-2.0+0.3
+3.3{r)

+0.91
+ 1.20
+0.8r
+ 1.3{

18.7
2t.0
16.8
29.0

(r) SignificaDt effect.

In 1936 the ffoP was weedy and the yielils n'ere poor----only
16 to 18 cvt. grain per acre, There were no treatmeot effects ex€ePt
a signilicant deprelsion oI yield on plots receiving nitrochalk,
which malz have been due to a stimulation of the weeds.

In each of the other years dung has given arr increased yieid,
though only in 1935 was the effect large. Nitrochatk has had little
effeci in the other years, while potash gave increases iE 1935 and
1937, and superphosphate increased the yield in 1937.

The results suggest that the bean crop is not very responsive
to fertilizers. WEle Iarmyard manure has Siven increases there
seems no reason to invoke any special action beyond what is due to
the nutrients present.

The narrow spacing (lGl8 ins.) Proved superior to the wide
spacing (24 ins.) in both years (1935 and f937) in which it was
tested, giving increases of 2.8 cwt. in 1935 and 7.7 cwt. in 1937.
The mean yield on the 1936 sPacing exPeriment was only 14.8 c\at. ;
the yields with the three spacints were :

. , 16.4 cwt.

.. 14.8 cvrt.

. . 14.2 cwt.

8 ins. ..
16 ins. .. ..
24 ins. ..

small differences, but in the same direction as above.

The narrow spacing might have been suPPosed more responsive
to manures than the v/ide, on account of extra demand lor nutrients :
the results, howwer, tend rather in the oPPosite direction. The
responses in cwt, per acre to treatments at the trvo spacings were :

D

\itro- l\Iuriate Super- | StaDdard
cbalk I oI potash lpbosphat I cEor

(0.4 c*t. | (r c*.t. | (0.6 c*t. I

per aire) lperacre) lperacre)

Dutrg
(10 tons
per acre)

Year
lllean
yield
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Response to 16 ins. 24 iDs.

+2.5
-0.4
+1.8
+2.7

+1.4

+3.1
+3.8

+ 1.89

The standard errors per cent. per plot ranged from 10.3 to 18.4.
Beans have proved more variable than most Iarm crops in our
experiments.

TABLE XLII
Ellcct ol vatkn$ MMLres th. f-i.td al B.ans l@t. ,.t an.)- Rothatut..t t931-193i

POSSIBLE NEW CROPS: SOYA BEANS AND MAIZE
In 1934 experiments on the possibility of finding varieties of

maize and soya. beans suited to this coultry were begun at Rotham-
sted and Woburn by Prof. W Southworth, who had been very
successful in similar work at the Manitoba Agricultural College.

MerzB

Seed of Manitoba Flint and Manalta were obtained from the
Manitoba Agricultural College where they originated and sowrr both
at Rothamsted and Wobum in the spring of 1934. The season was
hot and sunny. The seed ripened well and was saved for 1935.
This season also was suftciently good to allow of ripening and by
this time it was clear that Maralta was in our conditions earlier
than Manitoba Flint. The latter, therefore, was discarded.

1936 was cloudy and wet; dudng July and September, tx,o
important months for both maize and soya bears, there were no
less than 152 hours less sunshine than the normal; seeding was,
therefore, not good. 1937 was better and at Woburn we obtained a
good crop of well ripened Manalta seed.

Itleanwhile two varieties of sweet com, Golden Bantam, from
the Manitoba Agricultural College, and Dorinni from the Central
Experiment Farm, Ottawa. were trown at Rothamsted in 1935.
The {ormer proved less suitable and was, therefore, discarded. The
two varieties had been grown side by side and cross pollination took

+3.8 I +7.40.0 I +2.4
-0.4 j +5.8
- 3.0 I -0.9

Dritl

DI D1 \, I{,

193,r I 17 9

1936 I 16.8

I

1rB! I r3.4
rr35 LL4
r9i6 I 31.2
r93? | ,9.4

18.9
,3.6
t6.8
30.0

14.6
3t.2u.i
32.O

?

=

20.1
17.9
28,8

lir.0
25.1
32.0
30.5

:
,:

19.3
27.6
76.7

1i.3
27.i,
33.8
30.9

zzo
16.6
27.4

25.1
g2.a
25.5

zo,o
16.0
30.7

31.9

18.7
19.6
16.9
27 -A

15.2
21.9
32.0
29.1

=
,:

19.:1
22.4
16.6
30.2

15.3
27.7
33_8

22.1

,ei
312

19.6

zsi

,li
zt-z

0.u7
0.846
0.430
o.917

0.649
0.89'

Dr:lI toE103!1,10 toas 1935-1937. Nr:0.4 cwt. Nit.og!!. Kl:1.0cpt. XiO. P1:0.6 cwt. PrO. perere.
Dr, N,, Kr, appuerio;s doubte D,, N,;Kr- Nirrow drill 16 iDcr iir t0i?.
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