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FOUR.COURSE ROTATION EXPERIMENT,
ROTHAMSTED

RESIDUAL VALUES OF HUMIC AND PHOSPHATIC FERTILISBRS

. The Rotatioo experi,e.t ia Great IIoo6Iield comme[ced in lgBO, wa-s desig,ed pnmarilv forinvestigati.g the residuat effects of certain bumic aDd pbospbatic tirtiti*i". 'pr"ri.r" r.titi""experi,e.ts, at Rothamsted and ersewhere, sulrered lrorn'a ralrcal delect ia design, rrhich resuiiJi! large experideata.l e'ors. The arra[geme[t of these exp€ri,ents was sucl tfiai *'itn tue sami
crop,,. the same treatDeot fell r-epeatedly otr the same plot oi laDd. and repetitiotrs thus did trothitrg
to €hmirEte permaDetrt soir differeDces betweetr tld plots. The presedt experiment avoids thii
defect by ensurin8 that the period of the cycle o{ crop iotation difiers from ttie period of the cycieoI manurial treatinent- _

The_doppitrg Iollows a Norlolk RotatioD_, iEvolving a Iour year cycle of barley, seeds, wheat,svedes.' The s€eds mixture is commerciar w'hite clo;er aad tiarian'Rye-grass, stiectea in oraeito lessetr the risk of clover sickness- To milimise the risk oI Frit-fly'att?ct in ttre s"usduini
wheat crop, the seeds ley is plougbed iD before the middle of Ausust.'
, Tlere are four are3s (termed -" Series,,), each b€aring one irop of tbe rotatioD, so that alltour crops are represented aDnuallv.

Trcatraenta.
The tleatme[ts compared arc :

Hurnic rertirisers { l' RXIS -^*..t 3. Straw alrd artifi.i,ls
phospbatic rertiriseG { l. *&*orhrnrril? ro.r..,.

--, 
tul-qiy:r..!]a receiv€s al*?ys the, saae treatmetrt, but the treatEent is applied to the plot

only oace ln five years. Tbe period of the manurial cycle (five years) thus dik;rs from thit ofthe crop rotation (four years).
rnlormation is thus obtaiDed of tbe effect oI the fertilisers, oot ooly iD the year of appricatioo,

but also in tbe first, secotrd, third aDd fourtb years after applicatiotr.'
Each " seris " oI the_.experiEetrt ,compriies -t*eaty-Iivi plots, and iD the lifth year oI theexperiment aad ia succeeding year, all pIoG w l have 6eer tr.itea, a"a the* *lf * iepies"niJ

for eacb treatmetrt plots wbich bave hid applicatiotr of fertilis€m itr the curre vear. atrd one.
two, thrce, aod.four years previo,sty. :fhe iarvest r€sults Ior 193O.3S, tneretoi.,'Uefdn! i"-tfJprepamtory period, atrd will trot be itrcluded iB the litral analvsis.

There is no replication in aay one year, but this wiu be pro;ded by carryitrg otr the experimetrtover a iD.ed Pefiod. In twetrty years, oq any given plot eacb stag€ oI the tratmeat r ill have
occulr@ otrce wltn every ctoD.

Tbe quantities of feriilise;s to be appued a!e catculared as folows :

^ 
Dl:g Trq Adco are each given in !'iantities which supply 50 ct{t. oI orgaaic matter per acre.

As much straw rs apptied as weDt to make t_he calculated am6uDt oI Adco, i.;., that amouit which
Sivas 60 cwt. of organir- matter pe. acre in tbe Iofm of Adco. The quatrtity,it 

"t "* "ppii"d-.i.iUitr g€[eral. give 
_a coDsiderably greater amount of organic matter th;a the-Dung or .iato, since

there is a loss of orgaEic matter duriog tle maturatio-n of th€se fertilisers.
The Adco is made iD a pit or bin, so that there is no outside uDrotted Dortiotr. To Drevetrt

sh-aw (appUed.as chaft) blorsin8 a$?y, it is thorou8hly soaked b€fore applicjtion, ana mriiJenJ
su osequenuy rr Decess:rry,

The outrieDt-contetrt of the three humic fertiliseE is equalis€d by additrg sulphate of ammoaia,
muriate of potash and supe-rphosphate, to mise the appliaations to 1.8 cwf. N.'per acre, J.0 cwt.
5,O per acre, ard 1.2 c*t. P,O! per acre. The artificiAis given with the straw ar; applea in ttrree
doses, to mitrimise loss by leaching.

The phosphatic fertilisers of treatments 4 aDd 5 are given at the rate of 1.2 clrt total p.O.
per acre, and with tbem are givetr sulphate o{ ammonia;t the rate of l.S c\t. N per acie, a'nj
muriate of,potash at the ratc of 3.0 cqt. I(rO per acre.

The rock phosphate is Gafsa, ground so thai 90 per cent. passes th-rouqb the l2O mesh.
. The artjficials giveD with the humic fertitis€rs ;re aU apirlied *.ith t"bem in rhe firsr 

'.ear 
ofthe manurial cycle.

Jhe phospbatic Iertilisers oI treatments 4 and 6 are applied ooly itr tbe filst year o{ the manurial
cycle,.but.the accomp-anying sutphate oI amnonia and_muriate oI potash aie applied one fifth
atroually tbroughout the cycle.
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Tlrne of Appllcatlon of Fertlllscrs,
In deterEiaing the time of applicatioa of the fertilise$, the pri&ipte Jolow€d has bcen to

give the fertilisers to each crop at a time wheD they are liLely to be most ellective.
The scheme adopted is as tollows :

(l) Whcdl.-D,ung and Adco and accompanying artificials id one dose i! the Autumtr.
StBxr itr one dose in AutumD, but accoDpatryiDg artificials split ioto three do6€s, otre applid

itr Automa, the remaioder through the Wiater.
Treatmetrts 4 atrd 5. Phosphates and potash itr seed-bed.
Sulpbate of Ammonia oI laeatEents 4 atrd 5, split i[to two parLs, one applied in the seed-bed,

the other as a spritrg top dressiEg.
(2) Clow.-Dnag and Adco and accompaoyiag artilicials in one do6e iD AutumD, uDl€6s

plant is i'ery weak, when the maaDres should b€ split iDto two o! tbtee doses.
Straw and artificials-apptication to be determined by sbte of platrt, but to be completed by

the eBd of January.
Treatmetrts 4 and 5. Phosphates atrd potagh iD the Autumn.
Sulphate oI Ammonira iD two doses, otre itr Autumn, and otre in Spritr8.
l3l Ba cy and Potufors.-Dutrg aDd Adco aod acaodpaoying artificials ia otre dose itr Autumo.
Straw itr one dose itr Autumn, aad accompaayiEg artilicials in thiee dos6, one in Autumn,

atrd the remaiDing two throuth the winter.
Treatments 4 aod 5. All artificials to be givea in the seed-bed.

Arangem€nt of Plots.
The e\periBetrt coosists o[ Iour series oI plots, each series Srowins ooe crop oI the NorfolL

rotation. Each series has 25 plots, iD 5 blocks of 5 plots each. Each treatmeDt is assiStred to one
plot iD each block, chosetr at ratrdom; and e3ch block has one treated plot iD each year, chos€n
initiatlv at ratrdom ; IiDally each treatmeEt is applied otrce ia each year to otre plot in €ach series.

Heice treatments are assigDed as to Iive ratrdomised blocks of live plots €ach in each
series, but a Latio Square scheme deterrdnes the yearofepplicatiotroltheteatmeDtiDeachs€ries-

The plots are apploximately l/40th acre io are3 (.02436 acre io s€ries A, B and C, but .02335
acre in seri€s D).

I

MANURES APPLIED.
Season l93l -2.

OrgaDic !'ertilisers. -{rtif icial Fertilisers.

Orgatric trIatter
Tioatlnetrt. i (ci{t. per acre).

N. clst. per acre as
Sulphate oI -A.mm.

KlO cwt. per acre
as Mur. oI Potash.

PrOs clit. per acre
s Superphosphate.

I | 50 (as F.Y.M.) 0.1i 5 1.030 0.710

2 .. i 50 (a^s Adco) r) {:l{ l.5ti0 0.0{8

3 .. lA).95 (as Straw) 1.053 0.330 0.654

1 \one 0.3ri 0.6 1.1

\one ll 0.36 0.6 t.2
(as Galsa rock phos-

l_
DATES OF APPLICATION.

Wh.al.-'Ite,tm,enls I and 2; Nov. 2nd. Treatloetrt 3; straw, Nov. 4th, artilicials Nov. 2trd,
Nov. 4th, Jan. 25th, April 5th- Treatmetrts 4 and 5 ; Einelals, Nov. sth, sulphate oI aErmonia,
Nov. sth, Apdl 5th.

Cloucr.-'f(eatments I atrd 2; Nov. 2nd, Jatr. 25th. Tret6ent 3; stlaw, Nov. 7th, April 29th,
artificials, Nov.2od, Nov.7th. Dec.7th, Jaa.25th, April29th. TreatmeaB,l atrd 5; mi!€r.ls,
Nov. 5th, sulphate of ammoEia, Nov. 5th, Apdl llth.

Barlqt.-TrcalBenls I and 2; Dec. 7th. Treatmetrt 3; stra$,, Dec. lfth,' artilicials Dec. ?th,
Jan. 25th. Mar. l5th. Tleatmeots 4 and 5; minerals, Aprilsth.

Potd^cs.-Tre4t,J,,eD'ts I aDd 2 ; Nov. 2Dd, Nov. 4th. Treatment 3 ; straw, Dec. 7-I5th, artificials,
Nov. 2nd, Nov. 4th, Dec. ?th, Jan. sth. Treatmeats 4 aod 5; minerals, April llth.

. Appli€d alt r plolAnina.
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PLAN AND YIELDS
Potatoes-AP, Plots l-25. - Barley-AB, PtotB 26-50.
y-lanjed.4,pjil lfth. Lifted, Sept. 3fth. Seed sown, Mar. lfth. Harvested, Aut. l5th.
Variety, AIly. \rariety, Plumage,Archer.

Ytelds I'l lb. Ytelds in lb., graln above, straw ttelow.
N.W. N.W.

Whcat-AW, Plots 5l-75. Seeds I{ay-AH, plot8 26-100.
994 **9, Nov. 5th. Harvested, Aug. 15th- Seed soED;April22nd. Cut, JuDe 22nd.
Yarietf,, Yeoma[.
Ylelds h lb., lirai[ aboye, stras b€low. ytelds ln lb., grcen wetght..

N.w. N.w.
3

77.8
120.0
ITI

1
88.9,ry

I
78.1,'I

2
04.0

152.0
I

2
69.0,Y

5
77.8

135.8
II

3
73-9

104.8

4
86.4

t32.4
II

5
86.4

r26.4
lII

I
82.6

187.1
I

2
75.6

t15.4
III

1
82.1,-

3
77.9

1t3.4
II

I
63.3
97.2

5
79.4

138.6
I

5
44.4

"T
I

73.1
105.4
III

3
69.8,T

1
78.8

ll8.l
I

2
72.1

1t8.2
II

4

l6l _5
III

59.5
72.O

I
i5.6

103.4
II

5
80.t

107.2

3
81.8

129.8
I

4
142.0

II

2
105.5

III
t42.0

I

3
71.5

I
76.0

168.0
I

95.0

II

1
139.0

I

3
u2.0

III
2

1s6.0

I

I
I t3.0

III

5
158.0

1
142.O

3
l3l-0

II
2

120.0

II
5

159.0

II

4
163.0

I
77.5

5
r26.6

III

3
45.0

I

2
96.5

3
80.5

I
278.0

I

1
162.0

III

5
400 277

III

I
409

I

3
264

1
367

II

321

II

I
217

3

ITI

4 2
270

I

3
258

II

2
201

5
2U

1
427

I

I
25t

III
I

305

II

3
r96

4
272

ITI

5

I

2
238

1
288

I
159

5
r64

III

3

I

2
176

II

3
76.0
77.2
II

2
74.4
6?.6
III

79.2

Y
I

85.6
05.2

I

I
65.0
79.8

1
86.2
99.6
III

2
89.1
96.9

I

I
61.4
67.9
II

78.8
s8.0

3
?0.1,T

I
109.7
156.6

I

4
80.5
nr.o

3
65.1
69.4

5
88.2
95.2
III

2
80.2
80.s
II

4
88.2
NT

86.t
l0l.l

II

3
74.5
69.8

I
55.0.T

I
78.0
82.3
III

2
62.2

"1'

1
81.5
85.5
II

3
?4.8
68.8
III

I
58.1
UT

89.5
93.5

I

Treatmeot symbols io hearT t,?e, year of cycle in roEalr Iigures (see lote on trext page).
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SUMMARY OF RESULTS, 1932

Manure.
Year

OI
Cycle.

Potatoes
toDs per

Barley S€eds Hay

acre dry
matter.Grain. Stra\'. Grain. Stra$.

I

Manure 
I

F.Y tt. I

I

t

l{i.6 40_{
35.6

3_98
2.91

24.2
20.7

25.2
t9.6

19.3
19.6

I
]I
III

30.3
27.7
26.8

68.6
37.9
38.6

7.50
5.59
4.60

40.2
22.5
28.9

57.4
24.9
30.,

70.6
24.1
28.1

I\lanure

Stra*'

25.3
21.8

36.S
26.4

3.69
4.36

20.2
22.A

19.3
21.6

24.2
24.5

I
II
III

3{.4
26.4
27.7

55.7
42.6
42.t

4.94

5.O7
25.1
27.3

35.5
29.5
24.8

49.8
30.5
26.8

27_t
26.6

38.4
34.4

4.84
3.59

25.i
,3.8

29.3
,5.4

t8.l
20.4

I
II
1It

30.o
28.5
28.5

47.6
41.6
44.O

4.25
1.71
6.I4

17.8
!7.4

25.6
28.3

I1.4

28.4

Super.

32.6
30.1

46.8
16.2

5.48 2$.5 33.1
36..r

36.0
41.4

I
II
III

28.8
31.7
28.3

43.3
48.5
55.2

7.82
6.72
4.SS

3r.3
,9.9
3l.6

3.1.9
3r.3
36.5

36.0
4l.l

Rock
Phosphate

30.c
29.3

47 _6

39.3
7.32
5.21

29.0
,8.9

36.1
35.9

42.li
40.t

I
II
III

29.1
2A.s
31.7

;0.1
40.8
46.3

4.12
5.88
3.00

32.8
31.8

34.3
37.1
34.9

36.0
40.4
32.1

The number I detrotes applicatiotr oI maDure at the beginning oI the Present seasoD (1931-2) ;
II application irr the pre!'iois'seasotr, etc- Tbe Plots above the tiaes hale trot yet-had aay man- ure'

"*..'Ji tfo." due to'receive superphosphate ind rock pbospbate \^hich iD tbe seasoD l93l-2
receii'ed ooe fiftb of their quiDqueDDial total of Potash aDd oitrotetr. tn tbe tso prevrous s€asoDs

these plots, liLe the correslooding plots due toieceive orgaoic rilatrures, were untreated'

I

Manure

i Adco

i
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SIX COURSE ROTATION EXPERIMENT
ROTHAMSTED AND WOBURN

This-.IperimeEt is desiged to furEish da,ta otr the eflect o{ va5riEg amoutrts oI the thrccstandard f6titis6s. nifose-n. Db.rsnhate, aaa potasllonTni Vihd ;i;fr _"p" oI a rotatioo iathe diflerent weather coiditiois 
"t' 

sr""i"ri"u 'yGl'

Rotatlon.
The six courses oI the rotatio|l are: berley, clover hay, wheat, Dotatoes, Iorage_{roF,, $rgar-b€et. The.Iora'e-crop consists of equat p".d-ii il"h;l p"i *'.i?l;tii?H,", b€a's aDd vetches.rt rs sowtr i,r autumtr, cut Freetr aad iouo;q uy., ;@. ;;p oiirrst#al'iie mustard is ploughodrn rn early autumn. and fouow6.t hv rye to be'plough€d i;fui;;;;s 

"^";--bcet. Art€r ph€at,
rye is sown a.Ed ploughed ia io sprin{ u.f.." fif""-€"g-pot:t-d.

The variety ol barley us€d is plurnate_Archer, atrd of wheat l.eoman II.

Arraagement.

,, . ft9.9.-. six a-reas, call€d .series,,, ia Irng Hoos IV at Rotbamsted

[tr'-*:r:r*r",nr-#u*r;f *']-,*El*w*';tllt'l*Iffi;recerve tbe same treatmeDts tbr.o;hout, tirt ., *"fi pt.t ititri*i EJii,tt" rouo* oru .ootr,*in a definite order iD successive yeirs, aad itr this way cumur,ative effects of a treatment are avoided.

TteatEtents.
The fifteen treatmeots are i

NitrogeD set. 4, J, 2, I, O udls of li, each with 2 udts p atrd 2 udts K.

iGx.^_H,*." . _ t: 3: i: i: B ixit :l t *t uil i lxl: S s$ ? x#f il.I utrit oI N: O. t5 c1lt. oI N Der ac,"

I xri :l'":--B if :H BI i:8.ff 
.i:::

Tlre fertilisers used are SulDhare of Ammonia, Superpbosphate and luurate of potasb. Theamount of Superphosphate appied is catcutated ." tt"- asE5iiiia-.pldl,"on."n..
r.#:.ffi:'#tJ}nT#J:? tff-t*^,are aPPried to *" "u*.o'-"i*, crops, sheat a.d

ffi *-"=,"ffi f,#:+$xr-::'.ts:lET.iTl'Kil,*if x;H;w:**l,i','"*,1*Lgi
WithiE each of the three s€ts of tn

ra ttrat orde,r in successiee veff eatments, the teatoents 4, B, 2, l, O utrits Iollow each other

:xl"*fi;';:i#i+"'""T.xTiT.;"i+H{{:S:il"[:t*tJ,:#rif ,]H,T
CoDllEualtce of the E aperlrneDt,

In 1929-30 the six crops of the rofation at Ro_rhamsted were scattered in varioDs {ields oI tbe
lffi :,Tlffi'x:;;mx"xruruxti::.:::]l-f,f :ff teffi3g';#t",*:"1ff

After 30 years otr the same latrd cach.plot will have completed E"rotatioos Uy crops, aaa Z Uvtreatments. lf contitrued lor a furttrr p€riod, it wi U. ,*ir*-.y i."#i.iine stage oI the croi'otalton on each s€ries, withoot brcekitrg tbe 
".qo.o." or;.r;.i,ogri l.ii;.*o 

"".n breaks tleerp€rimeDt could be cotrtinued untit eve-n, .r"p ,i"itt i"oy-i.":i_-Si riil"r*.a on each plot.

Ead,lrate ol Error..
Altbougb there is tro actual reDl;etion, an eslimate of error can be made lrom the deviatioarol the yield/quaotity of lertiliser iurve, from a smooth form.
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ROTHAMSTED, L932

Manures applied, April lltb Ptadted, APril
- -lrth. Lita, s.pt. 3oth. varietr" Auy'

Ytelds ia lb.
N.

Potatoes BP, Plots l-15.

cloYe.-Bc, PlotE 3l -45'
Manures aDDIied, Nov. gtb, Mar' 2lst Seed*It;. 

epiitzstt cut, Juoe l?th Plough€d'
Aug. l5th.

Ytelds tn lb.' g,reen welEht3'

Barley-BB, Plots 16-30.
Manur€s asDlied, Ma.rch lgtb. Seed sown,

March l2ih. Harvened, Aug ltl6th.
Variety, Plumate_Archer.

Yleld. h lb., g,ralu sbove, 6traw belw.

Wheet-BW, Plots'i6'60'
Natrures applied, @. l6th, Mar. 2tst. S€ed

sown, O&. l6ttr. Harvested, Aug- l5-l6th.
variety, Yeomao IL

Ytelds tn lb.' graln above,6traw belos.

SuEar Beet-BS, Plot8 76-90.
llanures applied, May 5th. Seed sown

\'lay lfth. Lifted, \or'.4th. Variety, Kuhtr.

Ylelds lo lb., roots (dirty) above, tops
c€ntre, suEar PercentaEes below.

Forag,e-BF, Plots 61'75.
Manures aDDlied, Oct. l6tb' Iltar' 2lst Seed--;;", 

o.t: l6th. Harvested Jutre 4ih'

Ytelda in lb., grcen wctg'hrs'

2P
387

4N 4K
{67

3K
151

IK
404

3N
43ri

IP
{08

2N
419

4P
465

OK
359

OP
1!i

IN
432

ON
355

2K
+0E

3P
{2i

N.

2N
99.5

101.8

3P
98.5

1r2.5

IP
96.2

I t2.l

2P
100.9
113.8

2K
98.2

l0l.l

{P
94.9

100-4

IN
101.4
ll1.4

OP
95.6

r0?.6

4N
103.2
120.0

3N
99.2

107.5

ON
99.1

103.1

4K
96.6

1t0.4

3K
94.1

tr 1.4

IK
94.7

104.6

OK
9r.6
91. t

N.

IK
85

1P
IJIi

4N
l2l

IP
86

2N
95

2K OK
l0l

3N
113

3K
t04

4K
97

3P
8t)

2P
9t

OP
98

IN
90

ON
8l

\.
2P

;ri.6
161. {i

4K
80.8

165.8

OK
7 4.1:

168.6

3N
68.2

170.2

IN
80.9

156.6

OP
00.0

167.8

3K
7 5.4

171.3

IK
80. ?

169.3

2N
82.9

r66.4

ON
83.9

148.1

IP
72.O

176.2

,1N
57.2

182. t

2K
72.9

175.6

4P
73.6

173.4

3P
76.9

168.4

N,

3P 4P
185 ltiS

OP
153

4N
l7l

ON
l4t

2K OK
20.1 I89

IP
l7g

4K
182

3K
l Stt

rKi2P
r77 i rzo

3N
176

IN
r63

2N
t78

N.

3K
5r4
786

r6.82

4K
540
703

17.27

2K
599
734

17.16

4N
438
890

16.93

4P
314
863

t8.64

IP
521
815

16.70

2P
504
804

17.t0

3N
49C
904

17.04

IN
401
7r0

16.70

2N
464
848

16.70

OP
560
880

16.70

IK
559
873

16.59

OK
522
813

16.13

3P
601
923

t6.47

ON
5S6
973

16.19
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woBURN, 1932
Forage-CF, Plots 1-t5. SuEar Beet-CS, Plots 16-30.
trIaDures applied. Oct. 23rd, Mar. 2lst. Seed Madures applied, May loth. Seed sowD, \[ay

sowo, Oct.23rd. Harvested, MaySt-June lst. loth. Lifted, Nov. 2-.1th. Variety, Kuhn.
Yietds ln lb., Eteen weltlhta. Ytelds ln lb., roota (dtrty) above, topd

centre, suEar peroentaEeo below.

IN

92.8

3K

t22.O

2K

t18.2

IK
114.0

2P

to4.2

2N

t2t.2

4K

ll{.2

4P

r12.5

{N

162.8

IP

138.2

ON

88.8

3P

I33.8

OK

129.8

OP

136.5

3N

146.5

IK
335
202
16.76

4N
4r0
251
16.30

3P
52t
378
17.78

2N
813
370
18.58

1P
568
313
18.30

OK
385
215
16.?0

3N
538
341)
16.87

ON
58t
369
t7.44

4K
474
420
t7.73

3K
825
364
18.35

2K
435
33t
17.21

IN
461
369
t1.11

{P
630
621
17.78

2P
623
171
14.24

OP
637
396
17.47

Potatoeo---CP, Plots 3l-45. Clover-Cc, Plots 46-60.
Matrures applied, April 6th. Planted, April 7th. Manulas applied, Nov. 20th, Mar. 2lst. Seed

Lifted, Sept. 27t[. Variety, AIy. sol,n, May 7th. Cut, June 27th.

Ytelds tn lb. Ylelda in lb., green welg,hts.

Barley-,CB, Plots 6l-75. Wheat-CW, Plots 76-90.
Matrures applied, Mar. 2lst. S€eds sown, Mat. Manures applied, Oct. 28th, Mar. 2lst. Se€d

l?th. Harvested, Sept. 2nd. va ety, sown, Oct.23rd. Harvested, Aug. tl-Ifth.
Plumage-Archer. variety, Yeoman.

Yteld8 tn lb., gratn above, straw below. Ytctds tn lb.,Ilraln-above, straw betos.

2N
3ll

3K
286

2R
513

OK
253

OP
321

4K
293

IN
283

4P
176

4N
521

IP
359

ON
,59

IK
4t2

3P
434

3N
490

2P

ON
86.5

4P
86.O

2P
90.5

4K
87.0

4N
54.0

IN
92.0

2N
98.0

OP
95.0

2K
85.5

3N
{7.5

3P
90.0

1P
s9.0

3K
8 t.5

OK
72-!]

IK
77.5

OK
31.0
12.D

4P
44.0
87.0

IP
{4_8

103.5

3N
60.5

I14.8

2N
56.0

t22.5

3P
39.0
82.0

IK
43.8
88.5

4N
64.0

I16.5

ON
25.8

105.0

4K
49.0

t28.5

2K
49.2
93.5

2P
44.2

104.0

OP
40.2
s0.0

3K
53.0

r09.0

IN
30.8
88.5

4N
18.0
88.0

OK
12.8

3P
17.5
83.8

4P
8.2

s7.0

OP
7.0

57.0

IK
16.5
93.0

3N
20.2
88.0

2N
18.2
85.8

4K
t'2.2
68.0

3K
I r.0
68.2

2K
18.0
98.0

ON
I1.0
6?.0

IN
I ?.0
76.2

IP
15.5
79.2

2P
t 8.5
73.5

I
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ROTTIAMSTED, 1932
l. Mean ylclds per acne artd ltlcrcEenta ln yleld per crt. ol N, PrOr aad K!O.

. l03l oalv.
Significanilasults iB healy twe. Negative sitn meaffi depressiotr.

. l03l otrlv.
Si8trificatriresults ia heavy t T€. NeSative siSu Deans depressioD.

Average,
1930-l

1932 O.,o"*u,l
le30-r. 

I

1S32
lg32 1932.

SuEar
Be€t

Roots,
(s eshed)

Yield.
N
P
K

6.61
2.20
1.04

-0.12

7.17

-2.Ot
-0.150.00

l.6l
l_6t
0.s6

Clover
Hay

Dry
Ilatter,

Yield.
N
P
K

25.8
22.3

2.3

22.5
t7.o

3.9
0.8

3.0
3.0
1.8

Tops, Yield.
N
P
K

9.43
5.24

-0.68
-0.70

14.04
o.22
0.87

-2-le

2.84
2.44
1.70

Wheat.
Grain,

Yield.
N
P
K

1s.2.
16.4.

1.4
3.6

27.5

-15.8
-6.6t.o

4.1
,l.l
2.5

Sugar
Percetrtage

Yield.
N
P
K

17.36

-0.?6
-o.290.12

16.?4
t.2l

-0.231.00

0.50
0.50
0.30

Straw Yield.
N
P
K

39.3.
41.0'

3.6
5.4

60.0
19.4
0.8

-0.5

3.4
3.4
2.1

Barley
Grain, Yield.

N
P,K

23.6
I1.2

- 1.6

-0.4

34.9
1.5
o.l
1.4

1.8
1.8
1.0

Potatoes
Yield.

N
P
K

7.02
1.77

-o.444.48

2.E3
l. t4
t.88

0.83
0.83
0.50

Strau,
Yield.

N
P
K

28.5
16.2
9.5
4.0

38.5
7.1
l.l
6,5

3-7

2.2

Forage
Dry
Irlatter,

Yield.
N
P
K

39.6
24.8

-0.8
-2.4

30.3
8.4
4.2

-o.4

4.3
4.3
2.6

2. Average percentage iocrements In yield foa each rppllcatlon ol N, PrO5 aod KrO'

N h.

Averate
1930-r ls39

-{veraSe
1930-r 1932

Average
1930- l 1932 1932

Sutlar Beet-Roots
(washed)
Tops

Sugar Perceotagc

4.57
8.38
o.44

- 4.20
o.22
1.09

2.39

- 1.03
o.25

-0.310.88

-0.21

- 0.51

- r.88
0.18

-0.01
-3.671.50

3.36
2.85
0.45

Barley-Grain 7.31
4.7 4

0.63
2.75 -o.744.56

0.06
o.42

-0.50
3.56

1.00
4.23

0.75
1.43

Clover Hay-Dry matter 10.82 11.32 I.94
-2.42

2_62 o.9l 2.00

lvLeat--4rain 12.83'
15.58.

- 8.68
4.85

0.rl
o.22 -3.63o.20

3.50
2.t4

0.92

-0.22
2.98
0.86

Potatoea 1.07 5.65 1.73 2_!i 1s.78 6.26 l.ti5

Forage-Dry matter 10.13 4.16 -0.04 2.08 -2.08 -0.29 2.t1
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woBURN, 1932
l. Mean ytelds per acre and lncrements in yteld per cwt. of N, PlOi and K!O.

' l93l ooly. aDd in this vear the croD was Tates. t l93l otrlv
SigdficaDt iesults in beavi t}?e. NeSitive sign meaas ilepression. '

2.-Average percentaEe lncremeEts ln Jdeld tot each appltcadon of N, pror aDd KrO.

AveraSe
1930-r. 1932.

Averate
1930-t. 1s32.1932. 1932.

Sugar
Beet

Roots
. (washed)

Yield.
N
P
K

5.33
2.20
0.04
1.06

6.08

-2.04
-0.463.95

1.68
1.68
t.0 t

clover
Hay

Dry
matter

Yield.
N
P
K

24.1.
5.9.

- l.l'5-4.

-1E.4
-6.03.1

7.0
7.O
4.2

Tops
toos Yield.

N
P
K

7.10
3.14

* 0.r10

6.33

- 3.01
1.7 5
4.08

t.9l
l.9l
l.15

Wheat
Graitr Yield.

N
P
K

rr.2i
r6.5t

-2.11

5.3
4.1
1.0

_ 1.0 1.0

Sugar
percetrtage Yield.

N
P
K

r8.88

- t.0t
0.16
0.54

17.&
* t.90
-0.201.46

t.2l
l.2l
0.73

Stra$r
Yietd.

N
P
K

27.21
36.51
2.rt

-?.91

12.8
Ll

- 5.0

s.2
s.2
5.5

Batley
Grain, Yield.

N
P
K

22.2
16.8

2.6

l6.l

0.3
6.{

4.0
4.O
2.4

Potatoes
toDs Yield.

N
P
K

10.98
5.95
2.t3
l.4l

6.23
8.70

-2.61
-0.33

3.85
3.65
2.I9

Straw
Yietd.

N
P
K

14.6
28.O

-0.84.6

35.8
t2.2

-6.619.1

7.6
7.4
1.5

Forage
Dry
matter,

Yield.
N
P
K

4r.0t
27.61
12.7 t
0.l t

27.4
30.0
- 7.8

-2.0

4.9
4.9
3.0

N P Ii

1932.Average
t930-r. 193:2.

Average
r930-t. t932.

Average
1930-1. 1932.

Sugar Beet-Rq)ts
. {Eashed)

Tops
Sugar percentage

6.32
6.62
0.00

-5.03
-7 -14

- 1.62

- 0.81

- 1.46
0.l6

- l.14
8.88

-0.17

4.23
6.87
0.80

16,24
16.13
2.08

4.14
4.53
l 04

Barley-Graitr
Straw

I t.28
9.68

23.52
5.1I

0.08
0.00

0.31

-2.71
2.74
2.50

10.02
13.33

3.7 4
3.1?

Ctover Hay---dry matter 3.68. I1.87 -0.70. -3.85 6.48. | 3.66 4.58

Wheat- 4raio
Stralr'

22.0t1
20.021

11.58
6.98 - 3.r81

r.r51
2.85
0.58 -4.991

-7.28t
-4.56
-4.58

9.r3
5.04

Potatoes 8.07 20.95 2.86 -8.28 -1.33 8.78

Forage drv matter 10.03i t6.45 4.{i5t - 4.29 0.061 - r.83 2.70
. l93l ouly, aDd in this year the crop was Tares. I I93l otrly.
SigaificaDt r€sults in beavy t?e. Negative sigtr llte3'as deprqlsioD.
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