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pres€nce and absence of drmg. In the firrther experiments containing
minerals (superphosphate and potash salt), the req)onses to
minerals were slightly decreased by the addition oI dung.

TABLE XTV
Kab llots Pcr aarcl

Wobur! 1932
Sulphate oI ammonia :

0.2 I 0.4
N
0.8

Woburtr 1036
Sulphate of afinloDia
0.4c*'t. Nr 0,8c\rt. N

No duag
Dung
Standard

13.29
19.10

t7.76
2t.24

24.36
28.74

t0.t4
t3.t4

I3.87
15.49

i 8E.7
86.1

19.67
23.67

+0.7r3 +0.357
With kale, the responses to sulphate o{ ammonia were smaller

in presence of dung in both experiments, though not significantly so-

TABLE XV
ndrit*ral clJctJs of Dttg on ,fu */cc.qrir.g crop (cat- p./ acr.)

Dung
applied to of dune Succeediag crop

Mean
yield

Itrcrease Ior
duDg

Potatoes
Potatoes
Potatoes

! 916
t920
1936

totrs
t0
t5
l5

Wheat grain
Wheat graiD
Spring oats greitr

I1.9
l?.8

+2.4
+ 3.6
+2.7

Kale
Kale

1932
1936

l5
I5

Barley total produce
Barley graiD

95.1
r2.0

+ 12.2
+2.2

Barley I9JI l{ Clover l92I Breen weigbt
Clover Ig22 hay
Clover 1923 hay

9.2
45.5
13.0

+6.?
+8.9
+2.3

The residual ef{ects are striking. Drmg applied to potatoes or
kale increased the succeeding cereal crops by bver 2 cwt. grain per
acre in every case. In an qrperiment in which dung was applied
to barley, clover sown under the barley conthued to betrefit fiom the
dxng for at least three seasons, the green weights being doubled by
the dung in the first season.

POULTRY MANI'RE
The consignments of dried poultry rnanure for the 193$36

exFriments were obtained from SuIfolk, but for the 1937 experi-
ments the supply was from Ha.mpshire : the percentages oI nitrogen,
phosphoric acid and potash were verv similar :-

in dried
K,o I

35.3
3..13

t036
1837

Percentage
Pro. Ash I Dry

i mattar

t.70
I.76

In the first th.ree years in which the manures were applied the
porrltry manure wa.s distinctly inferior to the sulphate of ammonia-
The direcl elfect oI poultry manure, based on 29 experiments, only
amounted to 64 per cent. of the direct effect of sulphate oI ammonii.
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In 1036 the figrre was 7l per cent. as the mean of 14 experiments:
8 cwt. tlried poultry manure has thus about the sami I'alue as
I cwt- sulphate of ammonia.

The percentage increases in yield over the plots without nitrogen
in 1937 are shown in Table X\{I.

TABLE XVI
Cofl?aison of D;?ed Elfects

Percentege Increase over no Nittogetr

Crop

Meatr
Meatr of 14 First Year

experimetrLs 1036
MeaD o{ 20 First Yeai

e4)eri8etrts, 10C3-35 ..

DiifereDce poult y
matrure as agaitrst

sulphate of ammoda

-22
-4

-47
-54+28

+65

+35

+25

+35

+25

+16

-20
-t0
-9

The residual effects of poultry manure were small and not
statistically signi{icant, but their existence could be inferred from
the fact that the marked superiority of sulphate o{ ammonia over
poultry manue in the year of application was reduced and irt several
experiments rsversed when the dressings were repeated year after
year.

In three out of seven cumu.lative experinents in 1937, the
advantage is with poultry manure, whereas in the first year elfects
only one out of five experiments went in this direction. Neverthe-
less poultry manure has not done so well in the cumulative experi-
ments of 1937 as in those oI 1936, when 6 out of 7 trials showed an
advautage of pouhy manure over sulphate of ammonia. This
result may be due in part to the excessive leaching that the land
suffered during the winter of 1936-7.

The 1937 results are shom in Table XVII.
TABLE XVII

Cumtaldi!. EfJ.4s

Crop

Percentage fncrease over no Nitrogea

Sulphate
of

ammonia

Poultry Dilference poultry
matrure as against

sulphate of amEoaia

+r8

+19
+ 128
+23

+r3

+9
+66
+8

+85
+37

-9+32
- tl
-63+14
-0+t0

Meatr +37 -5

+58 +36+rr +7
+ 76 +r9+8r ) +27+47 I +7s

Sulphate
of

ammonia

Poultry
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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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