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WHEAT
Effects of fallow and of one-year leys of clover, ryegrass atrd clover and
ryegrass, cut once and followed by summer fallow or by green manure
crops of muatard or vetches, or cut twice. Dffects of sulphate of ammonia

applied to leys and to wheat.
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Sysrax or RalLlcArtoN : 4 !"andomizcd-b_tocks of 16 plots each. the plots beiog split lor sulph.toI a,Emoda at the rate oI 0.4 cwt. N per acre aiplia as i top'are.ssioc io-the cheatl
AREA oFEAc[ suB-pl-or: l/80 acre (08.2 lEs. x l8.fI<s.).
TBA'ruENTs: 1 x 1 x 2 x2 fac6rial desigtr.

FaXo$ (F), clover (C), clover aDd ryegr&s Eixture (CR). r.t.esra-ss (R).
Vetches sowtr alter firs! c-ut ry)r mustard sowD alter Iii.st i,rt'(tri), suaimir fallow alter firstcut (l), two cuts takeD (21.
Sulphate oI aBmoEia: Notre, 0.3 cs.t. N Der acr€ aDDled to the levs IN)
Sulphate oI ammoda applied as top dressint to whAi : N;;", Oi-;wti-ii p* acre (3ee trote

below platr).
BasAL MANURTNG: Nil.
CuLTlvATroNs, Brc.: 1930. Irys sowD uDder badcy.

Ploughed: March I0 atrd li. Harrow€d: Irta;ch gf and May 7. Rolled: May 4 aod 7.
Barley so}! : Msrch-3l. Va,riety : PluEage Archer. Seeds sorin : May 6 ald 6. 'Varieties:

- . . Mootgomery Red Clover and Italiatr Ryetr&es. Barley harvested : August 31.
t037-8.
Plouthed fallow plots: Jan. +?. Appued sulph.ta of ammoDia to lev Dlots: ADril t3_
xoued. ley flots: April2o._ Ilarrowqt_ fallol, plots: April 28. Cultiriati:d lallow plotJ:
JuDe I0. Cut ley plots i Juoe 16. ploughed all plots -except 

second cut levs: Tuie 29_
Julyz. Harrowed July 6,8,9, 12 and 13. Rolled: lulyo, g, 12, lg atrd il. -Vetcl""

Ty", Jlrly 12. 
-Mustard 

sowu-: July 13. Thisttes cut-oa-all piots exceptiDg secoud cutptols: August 6. Cut second crop: Sept. 2. ploughed aI- plots: S;pt.-1t28. Har_rowed: Oct. 2t, Nov.3 ard March 17. Rolled: Oct:2I ad iWarcl Ztl .Wheat 
sowE:

Nov.- 3. Variety: Victor. Appl ed top dr*sing oI sutphate oI ammoaia: March 16.
HaDd hoed: May 12. Harvested: Ausust 12 aEa 13.

SpEcraL.NorE: Parley 1938: the yield of-8raitr was estimated from the weight of the total
produce per plot by means oI raDdom saapliqt lrojrl the stooks to determiae-the grain-strawrafio. fhe samples suftered from atteclis b, Eice belore ttre"r,i"C. !tenaa"[ e;oi G_ plot: Grain: 3.85 cwt. Fr acre or 15.3%.

STANDARD t.RRo-Rs-:- (;rar! : per plot : l.8l cwt. Fr ade or 6.940/0 ; per sub-.plot : l.06 cwt.pet acrc or A,9lyo.

Barley, 1936
Crain r cwt, per acre ( +0.962)

I.ey underao*tr

Effect of Nltrogen on Leys, 1937
Dry Matter: cwt. per acre

Clover aad Ryegr.-ass Ryegiass

23.7 2 5.1

Nitrogetr to leys

None
0.3 cwt. N Fr ecre

Mustard
V.,tches

I Clover aDd Ryegrass
First Cut

Rye6rass

27.6
42.O

+0.6

1E.1

+r.8
13.6

+ 14.1

1.'
S€cotrd Cut

Green manure crops : Nitrogen burted lb. per acre
Fallo]i' Clover ] Clover and I Rye$as3

Ryeg:'ess

t01.4
110.6

?0.9
6?.4

14.0
48.6

51.5
82.1

3r.9
31.9
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ol Leys and nitrogen applied 'to wheat

36.3

NitroSco to wheat Fallow I Clover I Clover and ] R,"egrass I rf4rat
RyeSre-ss

Grain: c\*'t. per acre (+0.640*, +0.4901)
35.8
36.8

r 33.8 r 27.7I 33.5 ] 28.7
NoDe..
0.3 cwt. N per acre

M*tt . .

Diflcr.nce

+0.153

+ 1.1 +0.693+ t.o | +z.s0.0 + 1.5

31.3 2f.8
-10.0 l-te.s
+2.1 i +t.O+0.6 I +e.e

+ 1.0

41.3

-0.3

| +1.0
i -0.E

cwt. per acre
30-l 26.8
32.6 29.E

Stralr'
38.2
39.20,3 cwt. N Per acIe

Meal ..

Dtll.run r +I.8
IiafaLsc .. .. I

Fallow ..

. Fo! comDarisons involving the averages of the two levels oI sulphate of ammonia.
t For coDiarisons involviDE the dillerioces oI the two levels of sulPbat€ oI ammonia.

Nitrocen to kvs I I

cwt. ft per acr| I cut 2 cuts I Mustard Vetch€t

GRAIN : c*+- per acrc l+L.28, Mcorrs: +0.90510 I 36.11 I i14.6 36.4
o.a ] ,r.t, ] sl.o t7.2

37.02 I a1.6 36.8

Clover ..
32.0
35.3

34.8
32.4

31.9 33.6

29.4

2A.5 26.0
20.9 29-0Clover eod RyeSr'ass ..

Ry€trass

Clover atrd Ryegrass ..
0
0.3

31.6 21.9

STRAW : c\!t. per acre

20.6 2r.8
33.6 22.0 l

0
0.3

0
0.3

23.0

23.6

37.4
37.1

28.8
29.7

27.8

27.8
27.9

4t.2
43.7

41.3
44.2

37.4 ,12.1

10.2

35.6 40.0
38.8 39.4

30.0
34.0

22.A 31.0
25.4 30.4

34.1
29.O

21.8

29.2 32.0

Effect of green manures and of nitrogen to leys

0
0.3

36.0
34.4

30.8
33.0

0 I 29.1 31.2
0.3 I 28.9 21.6

41.6 35.0
41.5 s7.0

Standard Ertols : C)*0.S06, C)+0.040.

Ryeglas.i

30.7

Statrdard
Errors

33.6
35.9

31.6
32.1

Itean I 31.9

0
0.3

I
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Concluslotrs

There were no signilicant effects of the leys sown rmder barley on the yieltls of
barley grain.

Sulphate of ammonia applied to the leys had no appreciable effect or the yields
of clover, but increased the dry matter in the first cut oI the clover-ryegrass mixture
by 3.8 cwt. per acre and the dry matter in the first cut of ryegrass by 14.4 cwt.
per acre.

The amormt oI nitrogen in the green manure crops ploughed under was greatest
after fallow and considerably greater after clover than after the other leys.

All three leys produced sigrrificant reductions as compared with Iallow in the
yield of wheat grain, the average reduction being 2.7 cwt. per acre aiter clover,
8.1 cwt. per acre after clover-ryegrass mixture and l0.l cwt, per acre after ryegrass.
For clover and for ryegrass, the decreases in yield were significantly greaiei with
two cuts oI the ley than witb a single cut followed by a surnmer fallow, but lor the
clover-ryegrass mixtue the decreases were abut the same.

The growing ot a green manure crop of mustard or vetches also reduced the yield
of wheat grain significantly as compared with a summer Iallow. The average
reduction was 3.7 cu't, per acre rith mustard and 1.8 cwt. per acre with vetcbes,
the difference between the two green manures being signiricant.

The residual elfects of the nitrogen applied to the leys were not significant.
Sutphate oI arrmonia applied to the wheai produced a signiricant increase of l.l
cwt. per acre. The increases did not difler sigailicantly according to tbe presious
treatment, but it may be noted that there was no increase after clover,

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-1-86 pp 6

t44

CLOVER

Second year residual effect of dung, straw and sulphate of ammonla applled
to the potato crop of 1936
RC--4.Gat Harpenden, 1938

Plan and yields of hay-tn lb.

DBSTN
63

N
l7

8l

DE
0l

DEN
05

97

N
88

Ntt
9l

St DEN
59 78

DL St DLN
69 14

N NiT
12 64

stN
54

DL
58

108

DESTN
tl0

DLN
lll

DESTN St
102 104

DEN DLSTN
lo7 ll0

108

DLSTN
l16

DE St
1t8

DL

96 80 64

Nil DL St
69 A2 57

DLN StN DLSTN
74 68 7A

w

Nil
80

stN
71

DE St
108

N
7A

DL St
8l

DE
11

DLSTN
67

DE St
86

DE
r00

DLN
88

DESTN
55 .18

Sv$Eri or REpLrcArroN: 4 randomized blocks o, 12 plots each.

AREA oF EACE PLor : l/40 acre (45.5 lks. x 54.0 lks.).
TREATuENIS: Applied to potatoes in 1936 (see f936 Report, p. 213) : 3 x 2 * 2 factorial desigD.

Dung: None, l5 tons per acre ploughed in itr December (DE), or all equivaleDt amouEt
stored and apptied iu the bouts (DL).

Straw: Noae, 40 cirt. per acre (chaffed) (St), ploughed in io Decembet, ercept l,hetr
applied with DL, {or which straw atrd dung were lixed alld stored-

Sulphate of am.Eonia: None, 0.4 c$t. N per acre applied itr the bouts (N).
Bas L MaNURTNG: 0.5 c*.t. Pp3 per &re as superphosphate, and I cwt. KrO Irer acre as

sulphate of potash applied in tie bouts (ap,pted io 1936): 0.2 cwt. N as sulphate o,
ammoda (applied in 1937).

CgLrrvATroNs, ETc.: Clover utrde$owD in oals and herrowrxl itr: May 19, 1937. Varicty:
MoDtgomery Red. Previous crops: Oats (see 1037 Report, p. I53), atrd Potatoes (see
1036 Report, p. 213).

STANDARD ERRoR pER PLoa: 3.02 c\jtt. per a$e or 12.2o/o.

Summary o, Results : Yields of separate treatmentg
HAY: cwt. per acre (+1.81)

Conclusions
Dung apptied to pctatoes in 1936 re;ulted in a signilicant increase in the leld

ol clover hay ol 5.3 crflt. per acre. There were no other significant effects.

99.5
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SPRING OATS
ReEldual effect of dung, sEaw, sulphate of ammonla, superphosphate atrd

sulphate of potash applled to precedlng potato crop
RO,--Gt. Knott, 1938

Plalr and ylelds tn lb., Eraln above,:slf.w belop

DENrP DESI
83.8 97.4
87.2 62.8
P StK

83.4 83.0
60.6 57.0
Nl DLN.Sttr

81.2 r02.,
60.E 42.7
DL DLSTPK

80.8 55.7
al.2 73.3

DLNTSt DEPK
01.3 86.4
72.7 63.6

DLNf NTStPK
80.0 89.1
83.0 85.9

DENTStK
97.1
63.0
NiPK
95.7
62.3

DLNrPtr.
94.3
7t.7

DENTStPK
94.0
68.0

DLPK
102.3
68.7
DLNr
r01.4
67.6
K

89.5
55.5

DENTSt
.95.8

65.2
DESTPK

96.0
63.0
Nr

83.3
6t.7

NrStP
85.3
55.7

StPK
81.8
53.2

DENr
92.9
6t.l
Nrr.
89.4
72.4

DEN!P
t06.6
71.4

DENTSIPK
92.3
68.?

DENJ(
105.8
78.4

DLSTP
95.0
85.0

DENISt
98.0
67.0

DENTPK
99.6
?3.4

DLN,PK
103.8
11.2
DLK
01.2
56.8

DENiStf
100.6
69.4

DLNr
99-5
62.5
DLP
90.6
62.4
N.P
s2.2
62.8

DLN+StPK
105.8
71.2

DLNTK
103.7
63.3

Nrst
s4.l
60.0

DENr
99.2
65.8

NrL
80.6
57.6

DLNTStP
95.4
68.0

Nrstr.
79.6
54.4

DESTP
s9.9
6.1. t

DLSTK
r03.0
74.0
DBK
96.4
70.8

I{'w

1
DENlK

05.4
74.6

NrstPr
100.4
66.0

DLNTStPtr
00.0
60.1
DB

86-9
68.1

DENIPK
r01.6
7t.{

DLNTK
80.8
50.2

St DBP
91.2 101.0
61.8 69.0

DENiStP DESttr
r 11.9 101.0
79.r 6S.0

NrStP DrNtSt
95.4 99.r
63.6 64.9

DLNrP NIStK
t10.2 92.2
65.8 A2.A

DLNrSttr PK
106.3 87.7
65.7 58.3
N.K N,P
82.9 83.1
40.1 48.9

Nrst
96.9
64.1

D!NrStP
104.6
78.4

NTPK
93.3
62.7
stP

48.3
DENTStP

s4.2
68.8
DLSt
80.4
51.6

Systar oa Baplrc^floN : 4 raldomized blocks oI l8 plots each. Certain itrtera.tions cotrIounded
with block differenc.s.

Aala oF ElcE PLor: U40 acrc.
TREAT uENTs : Applied to potatoes in 1937 (see 1937 Report, p. 155) : 3 x 3 x 2r Iactorial d$i8r.

Dung: Nooe, 16 toDs per acle plouthed itr itr JaDuary (DE), or an equivalent aEount
stored alld applied iD the bouts (DL).

Straw : None, 40 cwt. per acre (cbafied) (St), plougbed in in Jatruary, except whea aPPlied
with DL, for which strav and dung weie mixed ard stored.

Sulphats oI anmonia : NoBe, 0.41 (NJ, 0.t (NJ cwt. N per acre-
Sqrcqlhosphate: Notre, 0.8 cwt. PrO. per acre (P).
Sulphate oI potash : Nooe, 1.6 cv.t. KrO per acre (K).

BasaL MANoitNG: Notreitr 1037. Sulphate of ammoda: I sit. per acle in 1938.
CultlvATtors, rtc.: Ploutbed duritrg Ja[uary. Cultivated: Feb. 5. Seed sown: March l.

Sulphate oI ammooia applied: March 4. Harros'ed: MerEh I, ll. Roled: M4rch ll.
Clov€r utrder-sown: Juoe 7. CoveEd ia vrith horse ralc. Ilarvested: Aug. 3. Varicty:
Uarvcllou3. Previous croo : Potatoes.

SpEcraL NorE: Tbree randoai samples per plot were taken from the sheaves to detarDiDG tho
traitr-straw ratio.

StaNDAnD ERnof, pEi PLor : GraiE: 2.33 c$.t. pe! acre ot 6.94%.
K
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Summary of resldual effects of nltrogenous ferdllzera

No shaw Straw
Sulph.
afilm.
)$t. N I

Dutr8
ia Itr the bouts

GRAIN: c\ "t. per acre (*1.16)
33.1 32.6 25.1
33.2 36.6 I 32.2

Dung
iE In the boEts

0.O i 30.6
o-4 | sl.z
o.8 I rr.l

0_o r

o.4 |

0.8 |

35.2 33.4
34.1 34.3
36.9 36.8

23.6
21.1
24.8

(cwt. PtO.)

STRAW : cwt. per afie

24.7 24_O
26.5 .1

Shaw
(c*t.)

040
Sulph. .sm.

(c$.t. N)
0.0 0.4 0.8

32.1 33.6 34.5
+1.2' +0.9'

M.an

20-7
20.t
20.8

19.?
22.t
22.O

23.t
21.O
25.2

Main effects: Interactions of Dung

0.0

Super.

+0.4

Sulph. pot.
(c\rt. KrO)
o.o l-6

33.0 35.4 34.9 I 34.1 34.8 r 3{.1 3{.8

3r.0r 31.7
34.E 34.7
33.6 35.3

33.1 33.9
+0.8"

1- s.tt
+3.1'

31.3
31.7
31.1

None
Ploughed iD
In the bouls

Mzat 33.e U.8
+0.4

None
Plouttted ir
Ilt the bouts

.20.2 21.2 21.4
'y zt.z zt.l zs.s
| 22.9 .2 .5

STRAW: c*t. pcl acre
20.6 2r.3 r 20.7 91.0
24.6 .0 i .0 24.a
25.5 24.2 I 22.6 25.t

20.9
21.3 +3-123.8 +2-9

22.9 23.2
+0.3

+0.640.

22.4 23.6
+ 1.2

20,9 21.4
23.8 24.4
23.8 23.8

22.6 23.3
+0.t

Mea -- I zz.t 23.2 23.8
rnclcasc .. I +t.l +o.a
St. errors : (!)+0.824, e)+0.673,

2 3.0

Interactions of Sulphate of ammonia with Straw and Minerals

SulPh.
a&m. (cwt, N)

Str.w (cwt.)
040

Super. (c\It. PrO!)
0.8

Sulph. pot. (cwt. KrO)
0.0 1.6

GRAIN : cwt. per acre (+0.673)

0.0

32.0

33.8 34.9

0.0
o.4
0.8

0.0
0.4
0.8

32.7 t 32.2 42.5

STRAW c*t. per acre
22.1 I 21.9 22.3 t

23.6 I zz.t 21.o I2!.s I zs.o %.8 I

, 22-t
i zz.e
I 23.7

31.6 33.9
33.7 33.5
34.0 35.134.2

21.5

21.4

22.7

24.2

Colclualona
The residual effect of dung was significant, with an increase in yield oI just over

3 cwt. per acre of grain, there being no difference due to the manner in which the
dung was applied in the previous year.

The residual effect of the double dressing of sulphate of amrronia produced a
significant increase oI 2.1 c\rt. oI grain per acre. The residual elfects of tlle
minerals and straw were small and not significant.

l3l.rr
1 31.7

31.6
31.7
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. SUGAR BEET
Effect of agrtcultural salt, superphosphate and murlate ol potash, ploulhed
ln ln January, broadcaot ln February, broadcast ln March, broadcast at

sowlng, and of dunE
RIi-P.EEfc.. 1938

Plqn .nd yleld8 In lb.
Roota (dffty)r tops, rugar Dctcslta8c and plant luDber h dcrceadtnE order

Nr DM, NAPM, KPMI NaPM.
684 526 5\2 664
806

18.44
672

KPM1 NAKPDMT NaDM, Mrqa 589 803 452
PM. KPDMI NA

PM, DM. DMr NatrPM
483 446 462 418
726 071 612 M5
15.66 16-68 16.69 15_61

508 6A2 510 526

444
724

15.61
553

NAMi N^PDMTN^trDM. trPDM"
466 570 486 448

16.44 t6.32 15.00
682
t6

562

NaM! NAPDM. I(Mr K M.
616 624 389 378
799 72A 604 65S
15.87 16.43 11.92 15.29

569 580 54t 598

658 820 88?
16.07 16.(N t6.0r667 646 404

670 72A
18.30 t6.24

614 430 474
670 820 696
16.01 16.29 15-64

672 536 514605 563

835
16.75

559

147
14.82

537

PDM.
521
868

16.43
680

M.
488
713

16.68
676

M.
116
720

16.65
652

N^KMr KDM. KDM,
629 484 660
681 6&
16.07 15.98

'1 lzz

678
l5

599

;68

688
l6

598

704
15.00

650

898
15.92

598(r00

N^trPDM, PDM! NAKM.
803 176 603
871 680 749
t4.27

017

trDM,
500
725

16.60
60t

16.46 16.01
602 679

N^trM! NADM, KDMr
656 7 562
623 120 758
16.76 16.07 15.66

N^KPDMT KPMI N^ PMr PDM,
468
638

15.87
604

NAPDMT PMl PMr KPDM.
642 360 300 434
765 666 636 700
15.95 16.61 14.71 15.61

563 461 400 592

DM. KPDMr NaPDM! NA M!
5A2 461 434 466

Na Mr N^trDMt NarDMTNArPM!
552 510 492 320
772 6S4 664 694
15.49 16.04 16.04 16.44

756 686 ?06 678
14.89 15.00 14.6,{ 15.06

521 62a 601 5&

DMi N^ trPM. KM' KM,

t5.29 15,66 15.52 15.00

332
562
t5

369

608
734

612

660 610
004 744
16.76 16.12

603 67E

NADM. KPMt
670 493
715 730
15.72 16.32

594 684

78t
16.46

666

Mr
351
558

16.00
565

NA PMr PDM1 N^ KPDM. Na KMr
652 467 592 638

I 628 A44I rr.m 16.61
67 l___9!9_---193-

16.06
63E

402
524
l5

405

528
798
t5

483

340
575

490
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1,ta

Sysrrx or RspLlcAtro! : 4 randoDized blocLs ot l0 Plob e3ch. C€rtain interactiods Parti.lly
cotrIoulded with block diflerences.

AraA oF EACE PLor (after rcjectiDt edge-rows) : U48 acre. Plots ectuauy U40 acre (82.6 lLs.
x 30.3 lks.).

TREATIiENTS : 4 x 2' Iactorial desigE.
DutrR: None, lO toos p€r acte ploughed ia at eDd of Ja[uary (D).
Asriaultur.l salt: Noae, 6 cxrt. p€r acre (N^).
Sup€rphosphate: None,0.5 crrt. PrOr cwt. pet acre (P).
Mririate of potash: NoDe, 1.0 cwt. KrO Per acIe (K).
Minerals pioughed in itr JaDuary 0dt), broadcast iB February (Mr), broadcast ia Match

(Mr), broadcast at so$,ing (M.).
B^s^L M-ANURTNG: 0.6 cwt. N Der acre :ui sulDhate oI anmode.
CulrrvArroNs, Erc.: M.irerals (!{t) applied: i'Iov. 29, Dung appli€d: Nov. 30. Plougb.d:

Iatr- 26-Feb. 3. Mioerals (M.) atiued: Feb. 3. Coltivat€d: March 8, ll. Harrowed:
i{arch 12, May ll, 12. Roiled': ir'arch t2, May ll, 12. Milerals (Mr) appli€d: arch 2!.
Minerals (M.i and basal dressiog applied: May 10. Secd sowa: May 12. Hors€ boed:
luae 14, jult 12-16. Singled : JuDa 2g-July 6. Hand ho€d: July 26-A118. 22 otr variou3
aates. Lift;d: Dec. 6-10. variety: KleiowaDzleben E. Previous croP: Ehe3t.

SpEcr^L NorE: The minerals (Mt) wer; applied oa NoveEbet 20, but owitr8 to bad we5-thG
cotrditiors they were rot plduS-Led io tiu ihe end of Jaouary iDstead ol shortly .rtei aPPlyilg
as was intetrded.

SiarDAiD ERRoRs pEr PLor i Total suger : 2.63 cwt. pcr acte or 0.60%. ToPs: l.6l to!!Fr
.cre or l0.l%. Mean dirt tare: 0.157.

Effects of rnineral manures
Minera,ls

Sdt ald
Uut. ol Mur- ol SuFt.
pot. pot.

Salt ald Mut. of
suPer. Pot. aDd

suPer.
AII

L
Mr
M,
Mr
M.

Mr
ilr
M,
M.

Mr
M!
IIr
M.

24.9r

TOTAL SUGAR :

20.0 .9 28.6
29.0 26.0 27.9
32.9 .t 32.6
31.4 23.6 3l.r

Salt

9.40
9.39

10.38
r0.06

29.0
25.3
31.7
21.9

| 2t.2r
: 21.6.
t 2t.d
| 28.0r

c*t. per acre (+ 1.86)
23.4 32.1 29.1
26.6 32.8 25.1
25.2 27.2 28.7
27.6 29.4 26.r

9.22 9.09
a.27 1.97
8.69 S.S{)
7.08 8.99

8.14

ROOTS (washed) : '

8.07 0.r8 7.19
8.38 8.87 8.52
7.7t 9.04 8.43
?.50 s.g2 8.89

tons per acre
10.09
l0.u

8.91
9.40

E.91
t.f 6
9.12
E.07

TOPS :
16.17 v.2a

15.09, 14.98 16.00
17.51 t3.83
18.30 13.00

tons per acre (+ 1.07
16.17 12.95 16.31 t4.12 14.00
t2.a7 15.06 14.42 16.17 16.30
l4.ll t1.79 14.27 16.05 14.68
15.33 16.97 17.30 14.31 13.80

| 1a.71.I |a.Al.
I ls.ostI ts.so,l-

Mr
Mr
Ilr
rI.

!1,
Mr
M,
M.

15.92
16.00
15.96
16.50

15.72
t5.30 15.86

16.81
16.60

26.1
28.3
27.9
2C.3

SUGAR PERCENTAGE
15.33 16.55 15.61 16.86
15.42 15-68 15.56 16.26
16.60 16.40 t1.02 t6.22
16.64 15.66 15.62 16.62

15.96
15.16
15.52
15.71

15.f I
15.f 0
15.63
15.60

26.9
26.9 28.O

21.1
28.0

PLANT NIj}TBER :
26.8 26.6
27.A 27.5
2t.o 28.0
2t.t 27.1

tbousaEds Irer acra
26.4 28.0 2A.2
26.6 27.7 26.7
26.6 28.7 27.6
27.1 26.t 2t.1

26.7
2?-6
26.5
2f .1

Staldard errors: (r) 10.930, (r, +0.70i1, e) +0.63{, (') *0.(N.
.:Minerals plougbed iD ia JaEuary. Mt- broadcast iE Fcbru.ry.

M; - broadcad iD March. M. - broadcast at loriat
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Dlfferenttal Feaponeea to lerdllrers

I DiflereDtial respotrses

TOTAL SUG.\R : qi.t. per acre (+0.930. Mcdns :
Dung
sdt
MEriat oI potesh
Superphosphate ..

D!tr9
Salt
Mtrri.te of potash
Strpcrphosphete ..

Duot
sdt
Muriatc ol potash
SuperphoE hate ..

Dsot
sdt
Muriatc oI potash
Superphosphate . .

+r.54 +0.06
-0.40 -0.1r+0.t2 -0.06

+0.30 +0.32
+0.22 +0.08
+0.26 -0.17

+4.1 +2.3 , +2.8

- I+6r
+o.3 -r.4 I -+r.3 - r.r 0.0

+r.30 +o.72

-0.02 -0.49
+0.40 -0.34

+3.6
+3.6

+0.2

+0.87 + l.16
+r.49 +1.02

0.00 +0.06

+0.0 +r.6+,, -0.,
0.0 +0.3

+0.65E)
+3.? +2.6
+5.7 +3.3
-0.6 -0.4

+r.r0 +0.02
+r.62 +0.88
-o.2a -n22

+0.24 -0.r9+0.39 +0.28
+0.14 +0.18

+0.4 +r.8
+r.2 -0.3+0.2 +0.4

+3.2
+1.5
-0-5+0.1

+1.01
+ 1.25

-0.26+ 0.03

+0.02
+ 0.31
+ 0.15
+0.04

+t.t 
"

+0.1 |+0-a I

+0-1 |

+5.4
- 0.0
+0.6

+3.6
-0.2
-0.4

+o.e o.o

-0.2 +0.t
-0.6 +0.8

ROOTS (washed) : totrs per acle

TOPS: tons per ac.re (+0.634. M.ans : +0.378,

SUGAR PERCENTAGE
+0.04 0.00 | +0.10 -0.05I +0.38 +0.29
+0.19 +0.10
+0.r0 -0.0r +0.03 +0.06

PLANT NI'MBER :

+1.5 +0.6

+l.r -0.5+o.9 -0.6

thousatrds pet acre

Conclusions

Dung gave a significant increase oI 3.2 cn't. Per acre in sugar and 1.0 tons Per
acre in aops. Salt increased total sugar by 4.5 cwt. per acre, but its effect on toPS

rras small and not sigrificant.
The reslnnse in sugar to dung was somewhat greater in the absence of salt than

in its preseirce- Whilt this ditference was not signilicant, a siSnificant effect of the
same [ype was observed at Wobum (see page 157).

MGite oI potash had no apparent effect on sugar and decreased the toPs siSni
ficatrtly by 0.8 tons per acre.

The elfects of superphosphate were negligible.
No significant diileiencei were producdd by the different methods oI applying

the minerals.

DiflereDtial respotrses

Dg"t .. .. | *1.91 t - -- -.5"tr :: :: li6.ii I +o.oe -o.ooMuri.t o, potsh I -0.8, | -1.01 -0.04slp.rpho6pb.t .. 1-0.03 | +0.20 -0.34

sdt .. .. I +0.31
l- 1.40 +0.67 r *0.85 * 1 22 i + 1.35 +0.72

I +o.zz -o.rs ' +0.61 +o.ol
-0.37 -r.28 I - r.33 -0.32
+0.2? -0.32 I -0.53 +0.48

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-1-86 pp 12

D1
465
s,

438
o

347

o
362
o
D,
432

sl{

1

N!
494
D!
409
D,
461

N,
s42
M,
495
s,
498

STaNDAID ERRoR hR PLor : 0.644 toDs pff acre or 6.36%.

M!
520
N1
451
R,
538

150

KALE
Effect of sulphate of ammonia, poultry manure, soot, rape dust and dung

Rtr-Foster's, 1938 (sth year)

PIaa ar1d yield8 in lb.

14t
M,
500
o

321

Dr Dr
448 476
N1 s!
46t 465oM'312 4a2

SysrEM oF REpLrcATroN: 4 ratrdomized blocks of 12 plots each.
AxEA oF EACE PLor (aft€I rejecting edge rows) : 0.0231 acre. Plots actually: 0.0289 acre

(14 yds. x l0 yds.).
TRlaruENTs : None, sulpbate of ammoda at 0.4 cwt. and 0-8 cu.t. N per acre (Nr, Nr) poultry

manure (M,), soot(Sr), rape dust (Rr) a[ at 0.8 cwt. N per ac!e, atrd dulrg at 0.8 cwt. and
I.6 cwt. N per acre (Dr, Dr).

B^SAL trlLA.NURrNG : Sup€rphosphate aod muriate oI pota^sh al4rued to every plot to give a total
of 1.0 cwt. P,O6 atrd f.0 qrt. KrO per acre, ircluding tle P,Or atrd K,O in the orgai c
fertili zers.

CuLarvATIoNs, ETc': Duog spread: Feb. 10. Ploughed: Feb. 1G12. Rolled aEd harrowed:

Concluaions

AJl dressings produced significant increases in yield. At the 0.8 cwt. N per acre
level of dressing, rape dust and sulphate of ammonia gave yields which were sig:nifi-
cantly higher tharr soot or dung and also higher than poultry manure, though tbis
latter diflerence did not quite reach significance. The double dressing of durlg was
not significantly different from the singte dressings of the other four fertilizers.

At both levels of application, sulphate of ammonia was slightly though not
significantly better than a double dressing of dung.

R,
550
N,
548
o

348

o
388
o

340
R,
547

D.
554
o

330
o

326

oD.
389 513
oDr
370 415
R, Nl
508 440

o
414
o

364
o

330

Dr

D,
414
s,
511

D, N1
528
N,

o
350

ci+'t. N per acre . .

Sulphate.of
ammolLa

o.4 0.8

Poultry

0.8

Rape
dust
0.8

Dung
0.8 1.6

Soot
0.8

Kale : tons per acre 6.781 9.09' to.B?s I 9.6, 1 s.zz, to.B4. 8.503 9.953
StaDda.rd erors : (r) +0.136, e) +0.188, (') +0.272.

Summary of results

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-1-86 pp 13

l5l
KALE

Effect of sulphate of ammonia, dung, treated town refuse, superphosphate
and muriate of Potash

Rl(-Foster's, 1938
Plan and in lb.

M,

Mo
t0
M,

SO M' II' M'
384 541

D" Ir4 H, Mo
370 52r

D, M, D.M,
422 406

$Mo Do M,
111 120

II, M, HO M'
433 398

S, M. D,M.
469 407

D,Mo H,M,
503 580

s, Mo D, M,
497 408

H,M, HoMo
496 399

D" M.l?5
508 I

So M,
48n

S, M,
571 173

D. Irq
460

HrMo
501

Sr Mr
545

SysrEU oF REpLtcATIoN: 3 ratrdomiz€d blocks ol9 plols each.
e""iJ" E^i" eioi 1"tter r;iecting edge ro$'s) : 0.0262 acre. Plols actually : l/40 acre (60'6 lks'

x 41.3 lks.).
TRlarMENrs: 3 x 3 x 3Iactorial design.

Nitrosenous lertilizeB: Notre L), "siogle dressing (r) double dressiDg (J of sulPhate of
a"mDotria (S), tleated towu;;fuse*" (H) d'rd {D)- The sitrsle dressiog ]I,as 0 4 c*t'
Nperacreidisulphateofammoniaahtlo.8cti't.forteatedtowdrefuseanddunS',

Mineraf,: None (IIo)i single dressing (Mr), doubte dressiag (Mr), the siDgle dlessiDg beiDg
0.4 cwt. PtOr aEd 0.6 cwt. KrO per acre.

BasAL M^NURING: Ni!.
C"ii-iii""i, t""., Applied dung and town reluse: Apri-l 2. Ploughed: April4-6' Rolted and

harrowed: Mav fi,'lo,26,3-1. Applied artificials: lrlay 25. Seed sowtr: May3L Horse
noed: Iune 3d, lrity 8, f6. Cot'."Oec. ts-Feb. 10. variety: Tbousatrd head' Previous
crop: Barley.

Spscr,ri Note : *Tow! refuse scr€€Ded, and fermented in silos.
STANDAiD ERRoE pBB PLor : 0.008 toEs p€r e.re ot 6.71y".

Main effects and lnteracdons of amount of nitrog,en with kind of nltrogenous
matrure and minerals

lsulDhate Treatad I Minerals
I bt torn Dung I None Siogle

Amou[t of nikoge! | ammonia refuse ' dressitrS
Siogle Double I Mcdi Ircazosc

dressitrg &essiDt I

-l-

I u^n rrn"*"

KALE:
9.20r

10.70 10.18
12.0t 10.60

totrs per acre (+0.403)
| 8.?3 9.52 9.36
I to ql lo-94 t0.16
l tlz rl.6z ll.7g

9.201
10.13r

t' t 1.5 4'
+ 1.23
+ I.IIt

McarL

10.42
12.02

KALE :

Sulphat€ o, aEmoda .. I

Treated tos'n refuse .. IDurs .. I

11.2* 11.3& 10.39 10.2rr 10-181 10.111 10.39
+ 0.141

Interaction of kind of nltrogenous manure with minerals (adjusted for
block differences)

Minerals
Single dressitrS Double dressiDg

tons Der acre (+0.tl6l)
11.08 

- ll.l3 11.43
rr.78 11.43 10.E8
t0.21 10.30 10.62

Conclusiotrs
It should be noted that sulPhate oI iunmonia was aPPlied at half rate Per unit

of N as compared with to\f,n refuse and dung.-- -eritnr"u'"it.ogenous 
fertilizers produced'significant increasas in the I'ield ol kale'

There was little differencc between the resPonses to sulPhate of ammonia and treated
t-own refuse, but the response to the dou6le dre*ing of dung was.-signi{icantly less

than tbe resDonse to the doubte dressings of the other two fertilizers'
Minerals iroduced no significant results.

Sitrgle dressing
Double dr$siDg ..
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POTATOES

Effect of fresh and stored dunE, superphosphate, sulphate of potash, slraw
and of sulphate ammonia

RP-Paatu.e8, l93t
Tota! produce tn lb, on lett and per.centage waae on rlEht

202 No 81.3
2A7 Nr 88.1
2?7 Nr 87.8

l92No 83.3
2l8Nr 84.0
234 Nr 85.0

P
72 Nr 40.0
95 N! 58.4
05N. 67.2

233 Nr 88.O
210 No 8{.9
282 Nr 88.7

stP
77No 45.5

120 Nr 64.3
132 Nt 66.1

Dr
182 No 8r.9
208 N, 84.7
221Nr 86.1

DiStP
256 No 86.8
292 Nr 88.8
268Nr 86.8

K
202 Nr 84.3
r6ENo 81.8
2ll Nr 84.1

DISTP
252 No 88.2
248 N! 87.0
267 Nr 89.r

Dfst
269N,88.7
207 No 87.6
236 Nr 80.7

NrL
106 No 0t.9
90 Nr 55.5

22S Nt 83.7

str
184 Nr 82.0
167 Nr 76.8
rs9 No 84.0

I

st
278Nr 88.1
222 Nr 85.6
232 No 84.8

DfPK
304Nr 90. r
267 No 89.2
320N, 88.9

DI
286 No 89.1
282 Nr t7.6
300Nr 0o.5

DrPX
314 Nl 88.2
265 No 85.6
324 N! 88.2

DrStP
278 No 86.3
318 Nr 88.S
319 Nl 88.6

D.StK
,89 Nr 86.6
930 No 84.5
265 N1 85.8

I

SIPK
284 No 87.5
327 N, 80.3
301 Nr 88.6

DrStK
292 Nr 88.6
312 N! 88.2
290 No 86.0

DfStK
298N188.6
270N. 88.0
276 Nr 87.8

PK
330 N! 87.7
217 No 83.0
279 Nr 86.0

DfK
293Nr 89.8
285 No 88.5
2S3 Nr 87.8

IXP
290No 87.4
309 Nr 89.0
323 Nr 8S.7

DrSt
337 Nr 00.6
289Nr 89.7
230 No 87.8

stK
900 N, 87.6
t94No 83.1
r84Nr 86.2

DrP
2?r No 87.3
2S8 Nr 88.6
287 Nr 80.9

DrK
253 No 87.4
240 Nr 85.0
240 Nr 80.2

DrP
262 No 88.1
250 Nr 88.0
266 N, 86.8

Drst
308 Nr 89.1
2l0No 86.7
261N.88.0

DfK
256 N1 88.9
234 No 86.4
288Nr 88.1

DrK
l08No 84.4
243 Nr 80.0
290 Nt 80.9

Dtst
103 No 86.0
233 N1 85.8
264 Nr 88.5

DTStPK
212 No 80-0
253 Nr 87.9
302 N! 89.6

DfPK
2t6 No 87.5
310 Nr 90.0
266 Nl 88.1

P
132 N, 6S.7
127 No 73.3
l70Nr 80.9

stP
243 No 88.2
260Nr 87.9
248 Nr 88.4

DTSIPK
297 Nr 90.2
260 No 0o.o
310 N, 90.1

NrL
l89No 84.7
232 Nr 86.6
203Nr 82.4

StPK
2t5 No 87.1
273N188.8
284 Nr 89.8

K
162 No 83.4
185 Nr 84.0
215 Nr 83.7

DfStP
217 N1 88.5
226 No 87.3
273 N! 89.0

DIP
293 Nr 90.9
300 No 89.4
346 N" 91.4

DfStPK
296 No 01.4
327 Nr 89.6
337 N, 91.7

PK
2t7 No 83.6
262 Nr 86.6
298 N, 88.9

Df
269 N1 80.0
234N0 88.3
277 N. 89.6

DfStK
279 Nr 8S.4
284 Nr 00.1
232 N" 88.2

st
22r Nr 84.7
l4t No 77.4
l5l N, 78.0

StstDL oF REpl-rcarroN : 4 raadoDized blocks of 12 ptots each, the plots beiog sput Ior sulphate
of aamonia at ttre rates oi 0, 0.4 aud 0.8 cwt. N pe! ar!e.

ArEA_ g-!_pActl suB-pr,or (after rejecting edge boulr) : 0.00882 acre. plot3 actually 0.01176 acte
(42 lks. x 28 rks.)

TREATUENTS: 3t x 2r lactorial deeigD.
DusS: Nooe, t5 toos tresb (DI), l5 toDs stored (Dr) p€r acre.
Straw: Dung made with DorBal amouot of straw, or with 50% additioaal straw (St).
SElrerphosphate i Notre, 0.8 c\rt. PrOi per &re (P).
Sulphate of potash: None, 1.0 cEt. K,O per acre (K).
Sulphate of amsonia: None, 0.4 clit., 0.8 cwt. N per acre (No, Nr, Nr).

Bls^L MaNURTNG : Nil.
CuLrrvATtoNs, ET!. : Feb. 10-16, plougbed. Malch 10, rolled aEd bartow.d. April 17, lollcd .od

ridggd: 4prjl 2l-23, applied artificials atrd stored dung. April 25-26, apptied testr dutrg.
AFif 2?-29, potaibes platrted. May 10, toUed. June 3, ;dteii. Juoe 4, harrowed. Juoe 21,
E"! h94 Ju!!e 2{-JEIy !,tnbbed. July 7-27, hatrd hci{. july 20-rl, esrthed up. Oct.
l1-m, Ut.d. Variety: AUy. Previow crop: Wheat.

s

I4.1

I
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SpBcraL NorEs : Potetoes passed tlrough a I t itrcb riddle to determine percentage warc.
I'tlere was a Earked drop ia lertility lrom the centre oI tbe site towards the soBtll end.

The whole-plot yields of total produce were corrected for this lertility gradient by estimatiry
tie retrdtive fertilities of the top Iour rolf,s io the pl,an by the method oI least squares. Thc
statrdard error per whole plot was reduced by these correctiotrs from 12.8 p€r cent. to 8.2 per cetrt.

STANDT\RD ERRoRs : Total produce : per $rhole plot : 1.02 tons per acre or 8.21% ; per sub-.plot:
l.ll toos per acre or 8.92o/o. Percentage ware : per whole plot: 16.3; Per sub-Plot: t.38.l.ll toos per acre or 8.92%. Perledtage w-are : per whole plot: 16.3; Per

Summary of effects oI dung
Superphosphate

(cwt. P,o')010.8

and artificial fertilizers

Sulphate oI potash
(cwt. K,O)

Sulphate of potash
(c\I.t. K!o)o r.6 I 0 r.6

I

surpl. or I

(c*t. N) |

0 1.6 | 0 r.6

No dung

Dung

Ftesh
Storcd

0

0.4

0.8

+r4.3r'

+r.69t
! 85.8 83.0 70.5 88.9

11.65 11.73

13.78 r2.77

13.99 t3.50

13.18 12.55

13.73 14.54

14.67 15.94

(c*t. K,O)
0 1.6

(cwt. N)
0.4 0.8

+10-0*

+ 1.20i

13.15
13.54

i4.08'

87.6 87.0

88.7 80.0

89.0 89.1

Straw
Addit-

Comparison of fresh and stored dung
Super- Sulphete of I Sulphatr of ammoda

pota-sh 
I

iotral

r3.35
13.48

TOTAL PRODUCE :

12.75 14.16 I t3.16
13.06 14.02 I 13.81

88.0 88.3

t5.77 *

tons per acre
r3.75 I r2.36
t3.27 I t2.20

13.56
t3.85

(cwt. N)
o 0.4

14.4.1
14.66

St. erro$ +0.361*
PERCENTAGE

Fresh .- I 89-o a8-4 | 88-3 89.0 I 88.6
stored .. | 88.5 88.0 | ao.z ez.e ] az.z

88.0
85.9

WARE
88.? I

87.3 I

+0.2781

883 89.1
87.6 88.3

+0.2 55'

88.f
87.3

+6.77*

Comparison of normal and

+0.36r*
PERCENTAGE

I +0.845t

additional straw
Sulphate oI af,moniaSuperphospbate j Sulphate of potash

(cwt. P.O!) I (cwt. K!O)
0 0.8 101.6

TOTAL PRODUCF: :

13.03 l4.tl 13.84 13.30
12.77 14.06 13.t2 13.71

12.4A 13.74
12.08 18.67

I +0.2781
v/AREI 36.6 88.1

87.3 88.4

) *".,

13.57
13.12

+0.255*

8?.7
88.2

0.8

St. efiols

St. errors

47.2
8?.8

88.3
88.6

87.8 87.7

t4.50
14.50

88.5
88.8

] +o".rt +1.08*
* For comparisoDs iovolviDt mears of the three levels of sulphate of ammoDra
I For comiarisoDs iavolvia! differeaces between the thiee ldvels of sulPhate o{ amEo[ia.

0

0.4

0.8

r3.55
t3.59

phosphate
(cs.t. PpJ
0 0.8

77.2 83.0 I 66.0 85.6

75.4 84.1 I ?0.8 87.2

PRODUCE i tons
8.18 9.27 | 8.38

8.15 9.80 i 0.24 13.14

11.87 1r.42 i s.36 14.70

86.6 86.?

87.6 87.6

87.8 88.7

Normal . .

Additional
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C.oncluolon3
The average response in total Produce to dung was 3.1 tons Per acre' The response

r*as significaitly gleater in the absence of sulphate of Potash -than- 
in its- lxesence,

and ali slightly tf,ough not significantly Sxeateain the abience of sulphate of ammonia
than in its lrejence. there iere no apparent differences betwe€n the effects of ftesh
and stored dung, or of normal and strawy dung.

The effecs oI dung on percentage vare were similar to those on yield ; in particular,
the increase to dung;as 13.6 in the absence of Potash and 2.7 in the Presence of Potash.

The double dr€ssing oI sulphate of a.mmonia produced a significant increase ia
total produce of 2.4 tons per 

-a.cre. The response was significantly greater in- the
preseace of potash than iu ils absence. The three-factor interaction between sulPhate
6f ammonia, sulphate of potash and superphosphate nas also statistically sipificant,
the response to the doubla dressing of sulPhate of ammonia being significantly 6neater
on plois receiving neither or both the minerals than on Plots receiving one oI the
min-erals but not the other. No explanation of this effect can, however, be offered,
anal it is not supported by the result3 with the singte dressing of sulphate of ammolria.

Sulphate of anr-nonia also produced a significant increase of 2.9 in lxrcent-age ware.
In addition to producing the effects noted above, sulphate of potash gar-e a

significant average r-esponse of 0.8 tons Per acre in total Produce and superphosphate
a ii6nificant average reslrcnse of 1.2 toni per acre. The response to each was signi-
ficantly greater in the presence of the other than in its absence.

Sulphate oI potash lave a significant increase in Percentage ware of 10.0 in the
absence oI dug, but had no appreciable effect in the presence of dung. Superphosphate
had little effect ou percentage \f,are.
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