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recorded. The oats were undersown with a seeds mixture, which

.or.tit"t". the 1935 crop, while mangolds were grown in 1936'

TABLE VI
1935

Chalk: cYrt,

p€r acre (1933)

c\\1. per acre

each dressiDg

+20.5
+ r3.2
+6.8
+r.3

r930
MaDsolds roots : toDs Per acle- r Increas€ for

Yield I each dressing

t7.22
21.92
29.t2
31.49
31.51

No,le

70
t40
210

46.0
59.2
66.O
67.3

+7.70
+ 4.20
+2.57
+ 0.08

+ 1.7
+5.4
+8.0
+5.9

+ r.6
+5.2
+4.1
+6.3

+ 1.8
+5.6

+r2.8
+5.5

+3.82 I ar.tz I +2.or

The e{fects of aciditv are clearly much less marked than 9t
Tunitau. moderate cropi being obtained in both years -even.in 

the

absence of chalk. The successive increases Per 35 cwt' ol-chalk.were

io.s. fe.z.3.4 and 0.6 cwt. hav in 1935 and 7 70,4 20 1I8ando.o4
i;;.';;;ildrl;1d36. Th*ih" t"tidual response falls olf *eadilv
at the h'igher tevels of application; in particular' the hrghest

dressine w"ould not have proved economically eficient'*'il? 
;;;;;;iimtint uv Mr. Gardner, started.in 1934', the

residual effects on hiv of chalk, potash salt, slag and Galsa PhosPhate

"i. .irai.J 
"tor" 

an"tl in combieation. The Phosphatic treatments

have so far had no beneficial effect, while-potash salt has Produceo
onlv small increases which were not siSnlltcart. lne resPonses to

ii'ir lt. .hatt applied in 1934 are shown in Table VII'
TABLE VII

Hay
crvt.peracre

1934
1935
l938
1837

Standald Erro! I +2.70

Res?onscs lo 73 cut- chalh alplieil ia 1034, Bar"t, Herts
Statrdatd

eltor

+0.t06
+r.r?
+1.55
+ l.3E

As in the other exPeriments there-is.no sign.that.the 9[t"t]t:l
chalk are dving awav, good responses being obtaine-d ln eacn oI tne

last three s6asdns. In tgSO ttre effectiveness ol chalk was lncreaseo

;; ,#;.;;,i; ,ot.tn, iu" lnt""'e to chalk being l2'8 c'wt' with
p6tash'present as igainst 4.4 cwt.. wilh. no Polth' li.,t-n^:^o,tl".I

1'e"t., lio*w"t, the response to chalk has not been allecteo Dv

Potash' onceNrc M,rxu*s
The srowine shortage o{ stable manure has seriously curtailed

rh";;t";i;;inic i1anure for the soil and alternative sources

"." 
#ii'. i,iii.o] MLie and more there is a tendency 10 div€rt waste

gi""Sr*'f .:H.|ffi ::;'i"i,Tl.,1'*3;uJiJn'x:.:::'+#'[{'ffi-"i
valu"e of town refuse treated by a new process ls belng tesrec'

The exDeriments on the making of artificial larrnyard man.ure

from strari have been much facilitated and improved as a result oI

the erectiot of the new building at the farm'

Mean
yield

t6.l
28.8
35.7
25.7
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Ea ,y Resul.ls ttilh Farmyard Ma$$c ot Rotlumsttd
.On the.Classical fields farmyard manure has been compared withanlllclal lertttlsers for a long series of years under continuous

cropping conditions.

Aurdg. Ybld

186r-19ff

lE!r-10r8

lE76-19!!

Stiaw28.l ,,
Plot 80. I pt"r rc.
i@t3 3.39 tons lR@rs 17

It*y-ll4 f1"*" T3a. T-latty -.i"t.i," a Lti.ijii"iri"r"i"i'l?yield, which is equalled in the iase of wheatyrerq, wntcn rs equalted ln the case of wheat grain and mansolds
roots and approached in the case of barley grain by a heavy iom-plete annual dose of artifir-iatc

Other.classical plots showed that the cumulative effects ofrgpeared dressngs ol larmyard manure were considerable and per_
srsted. ror a lone Deriod after the manuring was stopped, Thui onHoosfield the foitowing l.ields were rec&ded in ii,. o".i tf."
seasons some 6b years since the dung on plot 7_I was discoitinued :_

plete dose of artificials.

lglS Barley
l0l9 Barley
I92I grheat
1922 Baiey

UnmaDured since 18?6
Dutrg 14 toDs per acrc
annually lor 26 veaE

I 876- I 00I, atderwards rinmanured

Grain StralY Grain Straw

bush. bush.

8.4
4.7

10.5
t3.0

4.O

9.1
7.4

16.2
ll.5

21.8

8.6
4.4

24.6
lt.3

experiments in lgl,al6." The results ,ho*.a tf," ln.r"arJi" 
"r.Tproducing.power caused by keeping rhe d;s 'h;r;;;;;;i. 
;5rn partlcula.r by providing them with some sheltei- r

The maoner of storage oI farmyard man-ur! was studiea ii fi"n

;v

TABLE VIII

Hoosrield .. I B&r.y

Clop
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Although dung is so widely used, its effects have seldom been
measured in replicated experiments owing to the difrculty o{
applying this bulky material to scattered small plots-

Modaru Refilicatul Erparh*rl,ts on Farmyard Mat*re
The material available consists oI elwor experiments. each on

sugar b€et and potatoes, four on beans (sunmarised on p. 49),
five on mangolds (summarised on p. 43), two each on swedes and
kale and one on wheat. The residua! effects of the manure on the
succeeding crop have also been studied in several eaperiments.

Dhect efJeds
TABLE X

Dilect ElJccts of Forrnyaril Mantlc
Pordloas tons Pcr acrc

Year Centre

Rotharhsted
Rothamsted
Rotiamsted
Rothaested
Rotba.lrsted
Rotiamsted
Rothalasted
Rotna&sted
WimblinstoD
WiBblingtotr
WimbliDgtotr

Mead
yield

6.7t
3.t0

I1.54
9.05
5.21
5.21
6.10
7.81
7.11
8.25

Increa3€
for duDg

+3.19
+r.r2
+r.08
+ l.l0
+2.25
+2.36
+2.t8
+2.14
+6.00
+2.11
+r.tE

Quatrtity
of du[g

t9t5
l9l6
1020
1032
1934
1935
1036
t 937
ts34
t935
1936

t933
1934
1935
1936
1937
1837
t936
t936
t937
t 937

1934
1935
1936
1937

lg22
t023

t932
1936

t9t6

6.46
14.03
11.57
r4.84
14.11
16.08
12.76
12.2t
13.45
r0.63

Sqat B..t Roots lluns p.r
+2.3{
+r.26
+r.23
+1.68
+r.04
+ 0.74
+0.08
+ 0.74
+0.74
+0.1I

l0
20
l5
I5
20
t5
l5
l5

8
8l
0tr

l0
l0

l5
!0

tl0

Rothamsted
Rotiamsted
Rothamsted
Rothamsted
Rothamsted

GaiDsborough
ll'ragby ..
Wragby . .

Iuarket Ras€n

20
t0
l0
t0
l0
l0
t0
l0
t0
t0

1936
1937
1932
t833
ls34

Roots (lons Pel
I 25.50
I 2l 10I sr.zo
I 20.68I re.so

Bcats Grait lc1tt. ?er acr.\
18.7
91.0
16.8
29.0

a.re)
+1.2O
+2.01
+8.t8
+ 4.21
+9.75

t0
IO
l5
l5
l5

+ 1.9
+5.6_0.t
+2.0

StMd.s Rook (lons Pc, acrc)
-- -- r 2e.74 r +3.71.. .. I 16.0 I +r.I

Rala (tons fc/ acac)
.. .. I 20.09 I +4.114.. .. I ra.ll I +2.12

tYhcal G/air. (tushtls Pcr aclcl.. .. I 34.8 I +3.r

l0
l0
l0
l0

RotiaEsted
Rothamsted

Wobuia . ,
Wobum . .

Rotharhstad
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At Rotbamsted the responses in potatoes valied from l.l to A.2
tons per acre, th€ average response to a dressing of lE tons b€ing 2.1
tons Ire-r acre. At Wimblington, on a light fenlind soil, dressin[s of
about 8 tons proved very effective.

A dressing of l0 tons increased the vields of susar beet roots bv
I.3 tons per acre in the Rotbarnsted ixperimenti; elsewhere thL
r€sponses in roots were smaller. In moit experiments dung pro-
duced a small decrease in sugar percentage.

The direct effect of l0 tons of farmvard manure is usuallv
about equivalent to that of 2 cwt. of sulphite of ammonia. Calcu--
lated_ on a nitrogen basis one part of ammoniacal nitrogen is about
equal to 3 parts of farmyard manure in the year of application.

ln order to study the rate o{ exhaustion oi the effeiti of normal
dressings of drmg in rotation practice an experiment on residual
values was laid dox.n in Littte Hooslield in lg04 and continued till
1926. The results showed that the dung made by cattle having a
g_ood cake ration was considerably more effectivd in its first yiar
than dung rnade by animals on a store ration, but in the subsequent
three seasons the effects of the two ty?es of manure were very similar.
The residual effects of dung of any kind were much more pronounced
than those o{ commercial oirganic manures such as shoddy', guano and
rape cake; but in the fourth season after application thi risidues of
dung only increased production some 20 per cent. above the level
o{ the continuously unmanured control plot. The design oI the
Little Hoos experiment was improved in the present Four-Course
Rotation expriment commenced in Hooslield ln 1930. The results
of the first three years o{ the complete cycle were summarised in the
Sta-tion Rcport for 1936, p. 63. Dung, Adco compost, and straw
with supplementary artificials are compared in dfu;ct e{fects and in
residual action over a 5 year period. The three forms of strav/
manure behave in a similar manner and their residual ef{ects are
apparent at least three years after application. As the experiment
proceeds the measurement of manuriafeffects will gain in precision.

Methods oJ alllying farmlard mttt*rc
In the Rothamsted F,otato experiments in 1932 and lg34, duns

ploughed in in autumn was compared with dung ploughed in shonti
before planting in spring. In the Ig34 expeiimeni there was no
a?preciable dilierence betwe€n the effects of the two times of applica-
tion, while in 1932 the spring application gave an extra incriise of
about one ton f,er acre, which was, howevei, not significant
- fn tle late-r Rothamsted potato experiments dung ploughed in
during December or January was compared with dung aplliea in
the bouts-

TABLE XI
Pora.toes I tons pet acre

Farmyanl Llanurc (tB tons ?er acrel
rNo
I auog

Ploughed Itr the
in bouts

I Mea.n I Ad@raac for

I respon* lappuetiorio uours

I +r-lo | +0rl -
| +2.18 I + r.88I +2.4a I +t.go

I S35
1936
t037

7_t5
6_15
7.d4

8.06
8.33
9.60

5.94
5.rl
6.16

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-1-69 pp 6

33

Application in rhe bouts proved definitelv superior each year,
givin! an increase of between I and 2 tons Per acre over the earlier
application.' 'ln the 1936 and 1937 experiments the effect of adding 2 tons of
chaffed straw to the dung was also tested. \4'ith the earlier
aoplication of dung the 5161v was ploughed in, while with the later
a;;lication the stiaw was mixed lrith the dung and stored until
Ubirtins. In both years the addition of straw Produced small but
not sifiificart decraases in yield. In 1936, however, straw increa-sed

the yi;lds on plots which also received sulphate oI ammonia (applied
in the bouts).

The addiiion of straw (l+ tons) to dung is also included in the
new Wobum green 

^"r,,-,riit{ "xpeii^ent. 
On plots receiving dlng

and 2 cwt. suiphate of amm-onia-, straw decreased the yield of }ale
bv 1.0 tons Der;cre . whi le on Dlo ts receiving dung and 4 cwt . sulphate
oi ammonii the decrease waionly 0.1 tons per acre. The difference
between these figures is not significant, but it is in the same direction
as in the 1936 potato experiment. In 1937 the kale crop was a very
ooor one and straw had no appreciable effect.
' Only one experiment isaviilableon the method of applying dung
to sugai beet. Lt Rothamsted in l93l dung wa-s applied and spread
tbree-weeks before ploughing under or immediately befor-e plough-
ing. The later appiication gave a sigaificant increase of 0.7 tons
roots over the earlier aPplication.

TABLE XII
Rtsqonscs to ArliJicials
Potalocs lrons bel dcre)

ResDoDsas to Sulphate o[ Ammonie- AmouDt of I DuDs

Poidocs lrons Pel acre)

sulphate. of
alnmotua

0,4 c$t. N
0.8 cwt. N
0.4 c*t. N
0.8 c1,t. N
O.8 q,r,t. N
0.4 c*t. N
0.4 c*t. N
0.8 crt. N
0.45cwt. N
0.5 cwt. N
0.5 cwt. N

Abseat

+1.85
+ 3.17
+r.35
+1.66
+r.03
+ 1.62
+ t.85
+2.87
+0-29
+0.65
-0.01

Preseot

+2.31
+3.22
+ r.50
+I.88
+1.89
+0.90
+r.90
+3.46
+0.83
+r.26
+0.88

Pres.
minus
Abs.

+0.49
+0.05
+0.24
+0.23
+0.86
-0.53
+0.05
+0.59
+0.54
+0.61
+0.8s

S.E. oI
differ-

+0-471
+0.4?l
+0.476
+0.476
+0.320
+0.612
+0.366
+0.366
+0-354
+0.404
+0.891

DuDg Dilference

t932

t934

Rothamsted . .

Rothamsted . .

Rothamsted . .
Rothaa3ted . .
Rotiamsted . .

Wimbtin*oa,wimblitrSton

Wi!!bliDgtoa

t035
t936
1937

1934
1935
1936

r932

t937
r934
1935
1936

1937
1935
1930

RespoBses to SulPhate of
l Amount of I

I sulphate of I

I potasl I

RothaEsted . . l0.8cwt.KOl -0.16
I 1.6 cwt. KiO | +0.15

Rothamsted,. I 1.6 c*t. K'O | +0.73
Wimblingtotr | l.lzcwt.Krol +4.S3
WimbliDstoD ll.25cwt.K'O I +2.43
Wimblingtoa ll.2ftwt.KrO | +0.03

+0.r6
-0.10
+0.32
+2.68
-0.03
-0.03

+0.31 +0.47r
-o.25 +0.171
-0.41 +0.423
-2.25 +0.354
-2.46 +0.404
-0.96 +0.80r

-0.67 +0.423
-0.04 :!0.404
-0.83 +0.80r

ResPoEses to SuFrPhosPhatc
r , AmouEt oI I I

I I superptros- I I

I l-phatel 'I notu-"t"a .. lo.s i*t. p.o.l + 1.62 | +o s5
I wi-bliEdoo ll.0cwt.P'Oil +0.49 | +0.46
I wiattiryton I 1.0 cwt. Pp.l +0.03 I -0.80

Fdr rneaa yields see Table X.
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ElJects ol duttg oa tlu raslottses ta artificials

Ihe- qleltjon nhether artilicials may be profitably applied
on land which is also being dunged has been atudied in s-everal
experiments, see Table XII on previous page. These show the
responses to sulphate of a.mmonia and minerals in the absence and in
the presence of dung.

With potatoes the responses to sulphate of ammonia were
increased in presence of dung in seven out of eight experirnents,
the increase being significant at Rothamsted in lOjS. These
increases are presumably due to the minerals contained in the duns.
since suJphate of ammonia produced no increase when appliel
without dung or minerals.

The responses to sulphate ofpotash were decreased by theaddition
of dulg in four experimeDts out of five, the decrease being signiiicant
at Wimblington in lg34 and 1935. In the remaining i4piriment,
pota-sh had no appreciable effect.

The response to sulrrphosphate was decreased in presence of
dung at Rothamsted in 1937, though not significanily. Af Wimbling-
ton h 1935, the response was uialtered] white i; tbe remainiig
experiment the effects of superphosphate were not significant. -

TABLE XIII
Rcs?on"tcs lo Anirtcials

Sugdr B.et Rools (lons ?./ aclc)
Responses to Sulphate of Aemonia (0.6 cwt. N)

Dung

1033
1934
1937
r9g7

1936
1936
1937
1937

Rotbanrsted . .

Rothamsted . .
\\'ragby
llarket RascD

Rothamsted . .

Rothamsted . .
11'obum

Gaiasborough
Wragby.wragby

r\Iarket Rasetr

Abs€nt
+0.15
+r.38
+1.89
+3.00

Present
+0.05
+ 1.83
+0.68
+2.28

Ditference
Pres. miBus

Abs.
-0.10r
+o.4.lt'
- l.2l
-0.72

Responses to }luriate oI Potash (1.0 clrt. K,O)

Responses to 5 ort. Supe4)hosphate + 3 cNt. 30% potash Satt

1936
1937
1937

-0.39
+0.?4
+ 1.48

+0.78
+ 0.98
+r.31

-0.25
+0.12
+o.74

-0.23
+o.67
+r.30
+0.68

+0.14
-0.6,
-o.74

- t.0l
-0.41
-0.0r
- l.6t

S.E. oI diflercnces e) +0.6?4. {.) +0.6A6.

With sugar beet roots the responses to sulphate of ammonia
were not signi{icantly affected by the addition ofdung in any of the
three experiments in which sulphare of ammonia produced-a clear
re_sponse in roots. The reslrcnses to muriare of pritash were some-
what decreased b-y dung in two experiments; in the third, potash
produced small but not significant depressions in yield both in
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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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