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168

FOUR COURSE ROTATION EXPERTMENT,

ROTHAMSTED

RESIDUAL VALUES OF HUMIC AND PIIOSPIIATIC FERTILISERS
For detaUe, s€e 1932 Report, p. 127

MANIIRES APPLIED, SEASON T934.5

Organic Ferliiisers (cu't. per acre) -Additioaal Artilicial Fertilisers
(cwt. per acre)

Organic \tatter \' K"o P*o. N. as
S. of A.

K,O 3-s
IIur. Pot.

P,O6 a-s

Super.

I .. I 50 (as F.\'.U.rt I l.8oo | 1.851 0.611
2 l50 (as Adco) | r.o3o | 0.79J i l.16?
3 .. I 190.37 {asstrdu)l o6;lll l457 l0ul24 --l None
DI

Nonet
o.770
t. t30
0.36
0.36

1.149
2.2O1-
1.s43
0.6
0.6

0.589
0.033
1. t88
1.2
1.2.

' As mineral pho+hate.

t The F.Y.M. used had too high a ratio oI N. to orgaric Batter, atrd had to be slighuy
diluted with stratf. The adjustme[t was made so that a quantity of the mixtttre contailing
60 qrt. of oryanic satter, also coDtaiaed t.8 c\vt. of N. No additioaal sulPhate of aEllonia was
thererore required- The weights applied per acre vrere 199.6 cwt. F.Y.M. aDd 6.6 ctt. sttaw.

CULTIVATIONS, ETC.

Barley serdst

Variety ..
Date o{ Sowirg ..
Ma.trures applied-

Dung atrd Adco
Artificiah to Adc

atrd Durg ..
Straw ..
Artificials to

and 5
Date oI harvestirg
Previous crcp ..
Cultivations-

PloughiIIg

Harrowil1g

RolIila
Ridging

G!ubbing

Plumage -\rcher
March I3

Dec. 12

Dec. l2
Dec. l3-Jan.7

Dec. 12, Feb. 12,
Mar. 7

Aug. 12
Potatoes

Dec. ll Jan.7
8
flarch 12, 14

Ryegrass
S€pt. 12

Sept.7

Sept. 7
Sept.7-8

Sept. 7, Dec. 20,
\Iar. 7

Sept. 12, Mar. l9
June 22
Barley

Sept. 7 8

Sept. 12, l3

Sept. 12, l3

A11y
April 12

Dcc. 17

Dec- l7
Jan.8-10

Dec. 17, Feb. 12,
Itar. 7

April 5
Oct. 14

Jan.8-10

f,Iar. 99, llay 7,
l6
April I, May 7
April I, May 2{,
,Iuly l9
Jure 25, luty r0

Yeomatr
Oct.23

Sept. l0

Sept. l0
Sept. ll
Sept. 10, Dec. 2(
Mar. 7

Oct. 20, Ifar. rg
Aug. l3
Seeds ha.y

July 18, Sept.
l1-13
Oct.20,23,llar.
2l
March 26

1 The seeds mirture oI ryegnss and white clover, previously sown under barley, wa-s lepla.ed
in 1934-35 by rr.eSrass alotre, sowD in autufi,I afte, ploughing the barley stubble.

Treatmetrt
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PLAN AND YIELDS

Wheat-AW, plots l-25 potatoes-Ap, plots 26-50
Yl€lds lt! lb., graln above, straw below. ylelda tn lb.

N.W. N.W.

l, 3
183 221

I

185
193

II

114
263

IV

Or
152

III
fr4

35S

I

'l) 2
133

IV

,! I
t{8

5
l8l

IlI

)i 3
r29

II
:-l

224

IV

4
,o8

II

.3
t80

III

\s 6
212

I

402
t58

308

III

t? 5
211

.r 3
228

IV

ir U2
2t7

II

ja: I
290

I
r2
217

III

o)4
221

4s
224

I

'l
2t2

II

5

IV

R_yqlra63-AR, plots 5t-?5 Brrt€y-AB, ptots Z6-I(x)Yleldr h lb., hsy yrcrd; hrb.: I;;6;;ve, strar betov

N.W. N.W.

5
45.1
79.1
III

2
64.6
97.0
I

I
57.3

lY

3
62.4

t00.7
II

I
57.8
88.2

43.{
7 t.a

I
55.8
87.2
II

3
69.2

12 t.3
I

1
56.5
99.5
III

47.2
80.3
IY

3
41.3
a1.i

1{.1
6.1.{
III

50.2
80.8
II

4
s2.7

r09.3
IV

I

t32.0
I

I
45.5
u.5

3
48.0
69.8
III

4
61.3

105 2
I

5
47.6

I17.4
IV

2
47.4

I13.9
II

4
55.7
87.8
II

I
s0.2
76.8
III

5
53.0

103.5
I

3
46.2

1t6.8
IV

2
4t.9
70.6

3
l8l

I

4
It2

III

I
68

II
37

IV

5
83

3
100

II

1
t05 10.1

I

2
43

III

I
36

IV

2
l40

I

4
130

II

3
42

I
49

III

5
82

tv
5

t20

II

I
ll5
I

3
65

III

4
109

IV

2
36

1
a2

I

2
lt2
II

I
4l

5
I l6

III

3
5{)

I\'

4
85.6
94.9

2
80.0

106.0
I

5
80.6
00.9
IV

3
54.0
6l r)
II

!
88.6
90.9
III

5
75.9
sl.l
II

7t.5
77.O
III

I
58.6
66.{

I
81.0
8?.O
IV

3
97.0

109.0
I

62.1
70.1
IV

I
82.3
87.7
I

75.4
87.6
III

4
8t.2
84.8
II

3
u.2
00.8

57 _4
62.6

4
74.8
83.7
III

I
72.1
76.9
II

5
65.7
79.8
1

3
6l.2
68.8
IV

5

8S.7

2
6l. t
65.9
II

3
62.3
65.2
III

I
55.5
62.5
IV

4
96.6

108.0
I
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SUMMARY OF RESULTS, 1935

trlanure
Year

OI
Cycle

clr't. per Acre
Potatoes
toas per

Rarley Ryegra-ss

per Acre
dry matte:Gra.iD Stra\r' Grain Stra$'

lr"ou.. I
F.Y..\1. 

I

I
II
III
IV

21.0
20_4
18.4
21.0
16.7

48.7
32.0
28.1
28.5
23.6

5.31
3.88
2.78
4.10
2.71

3t.5
27.6

21.2
22.4

33.5
29.4
34.8
23.0
25.4

98.4
r6.7
l2.r
8.9

10.0

U"arrr. I

"et. I

I
II
III
IV

23.6
t7.4
t6.2
17.3
15.4

35.6
41.7
93.6
29.4
29.2

4.l0
3.98
3.98
).44
2.90

34.0
23.4

23.9
22.0

40.5

25.4
26.8
23.9

34.5
27.7
10.7
9.1
9.0

U-ur" I
strar 

t

I
II
III
Iv

25.4
23.0
I ?.6
16.9
t6.2

44.4
36.9
25.6
42.8
23.7

4.14
9.36
3.30
4.18

37.1
20.6
23.8

24.6

11.7
23.3
24.9
26.3
26.7

44.1
24.6
l6.l
12.3
l0-4

**'. 
I

I
II
III
IV

22.5
20.4
20.7
r9.3

38.6

36.5
40.1
32.3

6.58
3.78
5.6,1
4.82
4.10

36.9
31.0
,8.6
3l.0

41.3
32.4
32.0

36.3

20.3
32.0
27.4
27.O
25.9

Rock t
Phos- {

rbate I

I
1I
III
IV

19.4
18.4
16.5
t7.1
15.9

37.I
29.6
29.1
43.0
26.2

3.88
3.54
3.32
1.25
4.42

25.1
29.0
28.8
30.8
29.4

30.5
34.8
33.5
34.8
34.3

25.5
29.5
2a.1
20.3
20.6

The ouober I detrotes applicatioo o( oaDure at the b€ginoing oI the pleseat seaso! ( 1934-35) :

II, epplicatiot in the Previous seasotr, etc.

.The Adco treated slra\f, was dried out in Juoe aDd had to be completely re_$etted. The
aaalysis given otr p. 146 shows that the coEpost was Particularly deficient ia niEogen (0 33%N).
A re;sonable figlre wonld be 0.5%N

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-1-67 pp 5

SIX COURSE ROTATION EXPERIMENT,
SEASONAL EFFECTS OF N, P,O5 AND K'O

(For detalls see 1932 Report, p. 131)

CULTI!'ATIONS, ETC.-ROTIIAMSTED

161

Sugar Beet Barley Clover Hay Potatoes Rv"

Variety

Date of Sowing
Maoures applied

Lime applied
Date of harvest-

lLg

P.evious crop
CultivatioDs-

PloughiEg

}Iarowiqg

RolliDg

Singfirg

Hoetug

RiGing

Grubbing

Iiuhn

April 29
April 29

Oct. 3G
Nov. 4

Rye

Sept. 13,
Feb. Il,
12

Sept. 25,
27, Oct.
13, Apr
24,29

Oct. 13,
Apr 29,
30

Juae 12,
l3

Jutre 3, 15,

July 17,
27

Plumage
Arch€r

ilarch 13
March 8

March 4

Aug. l2

Sugar beet

Jatr. 7 8

llar. 7, 14,
Apdl18,

\Iar. 15,
Apr rS

Bioad Red

April 24
Nov. 5,

April 8

Crop failed

Barley

Oct. 16
Oct.9,

trIa.r. 19

Aug. l0

Clover

Sept. 15

}Iar. 26

Oct. 16,
Mar. 21,

Ally

April I2
April 5,

Oct. 15

Wheat

Sept. 10,
Mar. 18

Sept. 27,
April 2,
3, May
7, 16

Apr 2, 3,
}{ay 7

Apr 3,
]l,.ay 25,
July 17

Jutre 25,
July 8

Oct. 27
Oct.26,

Mar. 20
Oct. 18

Juty 29

Potatoes

Oct. l8

Oct.26, 27
flar. 2l

Oct. 27

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-1-67 pp 6

L62

CULTIVATIONS, ETC.-WOBURN

Sugar Beet BarIey Clover Hay Potatoes Rv.

Variety

Date of sowiqg

Manuies appli€d

Lime applied
Date of harvest-
ing

Previous crcp
Cultivations-

Ploughilg

HarlowiDg

Rolltu9

SiDCliog
Hoeing

Ridgitrt

Kuhn

April29

April 29

Nov. 19
Rye

Oct. 4-5,
Feb.20

Oct. 15, 16,
Mar. 19,
Aprit 3,
t5,29

lfar.26,
Apr. 29

Jutre Gll
Jure 4, 20,

27 -30,
S€pt. 9-
l0

Mar. 6, l9

Plumage
Archer

March 6

March 7,
April 5,

March 5

Aug. 6
Sugar Beet

Ja'tr. ?-r0

Mar. 6, l9 llav l,
IIar. l9

}Iar.20

Broad Red

IIa], I

Nol.. 7,
}Iar. 19,

July 2{
tsarley

YeomaD

Nov. 6
Resowa
Nov. 19

Nov. 7,
Mar. l9

Aug. 8
Clover lailed

July 20-2r

Oct. 27,
Nov. 6,
Mar 6,
19,28,
Apr. 15,
May 2, 8,

Mar. 20

May 28-30

-A.11y

ApdI 5

April 5,

Oct.2

Oct.5,
Mar. 4

Oct. 10,
Nov. 6,
Mar. 19,
Apr. 3,
29
Jutre 4

Mar. 26

June 4,
July 2,

April 4, 5,
May 8,
July I

Nov.3,
Itar. 28

Oct. 12

July 24
Potatoes

Oct.5-8

Oct.30,
Nov.3,
trIar.6,
28, Apr.
I5, May 2

Mar.2l

Nore. The gree[ manure crop of rye immedrately pr€cealitrg sugar b€et (see 1932 RePort,
D. l3l ) wa^s disioutinued in lg34-5, botb at Rothamsled ard woburn Tbus there are now ooly
iwo green manure crops, mustard a{ter rye be{ore sugar beet, aI1d rye after'wheat before Potatoes.

https://creativecommons.org/licenses/by/4.0/
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Barley.-BB, plots l-15
Ylelds in lb., graln above,

I63

ROTIIAMSTED,

atraw below.

1935
Potatoes-BP, plots 16-30
Yields ln lb.

Rye-BR, Plots 3l-45
Ylelds in lb., grata above, stra$ betow

4K
r09.2
132.8

IK
100.7
1r9.3

IN
94.6

I I l..r

ON
89.0

104.0

3P
101.8
126.2

OK
109.3
134.2

3r
108.6
134.9

4N
107.5
t40.5

IP
103.3

2P
105.6
124.4

2K
It3.4
140.6

3N
107.9
14.1.1

2N
107.2
r23.8

4P
107.7
126.8

OP
s r.9

t08.6

3P
54.9

t47.1

1P
5:].7

1t4.3

IN
60.0

14t.0

3N
51.4

156.1

4K
49.8

139.2

4P
82.2

r63.8

2P
49.9

1t1.6

ON
60.4

l4g.l

OK
6C.9

153.1

IK

155.0

OP
59.6

t35.4

4N
51.4

159.1

2N
56.1

148.4

3K
61.0

11s.0

2K
55.5

151.0

Clover Hay-BC, plots 6l-75
Crop failed

Sugar Beet-BS, plots 46-60
Yields ln lb,, roots (dtrty) aboye,

toPs centre, sugar percentage
below

N

N

t
I

Wheat-BW, plots 76-90
Ytelds ln lb., grain above, straw

below

T T ,l 1N 2K

g 2P ,l ,_" 5
rj -1\ ON 'j a"

N

OK
70.8

I r6.2

IK
7 t.t

1t8.0

tlN
74.O

125.0

IN
65.2

110.8

IP
72.4

t31.6

3K
?8.8

t3r.2

4K
78.3

130.7

ON
64.0
9.1.5

3P
65.9

109.r

4P
72.9

t22.6

2K
89.t

l3?.4

3N
80.3

r31.7

2N
65.3

t02.2

OP
62.8
90.7

2P
58.0

104.5

4P
358

OP
360

3K
400

4K
{r8

4N
381

IP
356

3P 2K
4I5

IN
39?

ON
306

2P
3S8

lI(
368

OK
368

3N
.102

2N
370

4K
472

t 8.06

IK
470
343

17.37

2N
574
58.1

17.28

ON
544
441

t7.83

3P
503
439

t7.40

2K
416
458

17.02

OK
525
566

16.?9

3N
496
625

16.17

4P
525
312

17.32

2P
a,62
480

17.74

3K

528
t7.74

IN
566
;ll

,+N
566
672
t7.lI

IP
596
590

17.49

OP

626
t7.63

. A mistake was Eade in the Iertiliser applicatiotrs to barley at both Rotiamsted and Wobunr.
The varyirg nitrotea dressi[gs were applied to tbe five plots which should have had varying
quaotities of potash, a\d, lice lersa. The Iate oI applicatiotr of potash to the barley was a,lso too
hi8-b. A ruit dressirxS was 0.374 cwt. KrO per acre iEstead ot O.25 cwt. The rates oI applicatioo
of N aDd Ppr were correct. The plaa shows the actual treatments which were givea.

https://creativecommons.org/licenses/by/4.0/
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l6.l

woBURN, 1935

Clover IIay- 4C, Plots l-15 ll'heat-Clry, Pbts 16-30
Ytclds ln lb., Ereen welEhts Yields tn lb., grain abovc. atraw

3X
14t.0

OK
115.0

4P
170.0

3P
130.0

4N
75.O

4K
216.O

1K
100 0

IP
I66.0

IN
176.0

3N
68.0

2K
58.5

OP
70.o

2P
198.0

2N
125.0

ON
153.0

Bailey.-48, Ptot6 3l-45
Ylelds in lb., grain above, straw below

N.W.

I

Potatoes-CP, Plot6 6l-75
Ytelds in lb.

Sugar Be€t-CS, Plots 76-90
Yields ln lb., roots (dtty) aboYe!

tops centre, sugar percentage
below

N,W.

t
I

I

N.W,

1

3N
40.2
65.2

IN
t 7.9
21.1

OP

53.5

4P
35.0
58.0

3K
31.7
57.0

2N
31.?
5t.0

ON
ll.5
14.0

2P
34.0
5 t.0

IK
38.2
55.0

OK
42.O
65.5

4N
46.2
80.5

3P

57.0

IP
38.7
60.0

4K
11.O
69.0

2K
39.2
60.5

4N
67.0
92.5

ON
44.9
54.1

4P
73.5
lrL.5

2P
80.5

103.5

2K
80.2

100.2

1N
49.5
53.0

3N
69.2
83.2

IP
14.7
85.0

IK
7S.i
94.7

3K
85.0
93.0

2N
61.2
63.0

3P
63.0
69.0

OP
69.5
75.5

OK
7 \.2
78.0

4X
74.0
84.0

Ry€---CR, Plots ,16-60
Ylelds In lb., graiE above, straw

below

2P
43.5
85.7

IP
48.0
92.2

4K
49.0
91.7

1K
55.5

102.7

IN
{3.0

3P
s0.0
90.7

4P
41.O
87.7

2X.
62.O

1o4.7

4N
62.5

ON
40.5
68.7

OP
49.5
88.2

3K
47.O

OK
55.0

t05.7

2N
55.2

to4.7

3N

I10.7

2P
389

1P 3N
411

ON
381

4K
1i;

OP
356

3P IN
372 | 409

2K
451

IK
381

4P
393

4N 2N
366

OK
4t,9

3K
384

. Error ir EratruriDt (see p. 163).

IN
395
309

15.81

2N

301
15.66

OP
477
356

15.95

IP
505

15.66

2K
44t
326

15.6t

3N
411
33r

1n 52

ON
373
296

15.75

4P
531

1K
5{3
363

16.2r

OK
456
304

15.12

4N
510
283

15.?0

2P
51J7

340
t5.92

3P
530
346

t5.72

3K
485
t25

16.t6

4K
431
341

r6.07

https://creativecommons.org/licenses/by/4.0/
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Average,
1930-34 t93s 1930,34 1935

1935 1935

Sutlai
Beet

Roots
(washed)

Yield
N
P
K

6.72
0.81
0.24
o.27

-0.28
-3.38
-o.24

+1.t0
+1.10
+0.66

Clover
IIay

Dry
matter

Yi€ld
N
P
K

19.5+
15.8+

-0.4.1.2.

Tops Yield
N
P
K

8.7r
3.06

-0.30
-0.48

9.05
6.5r

-8.56
- 1.55

+2.39
+2-30
+ 1.43

lvheat
Grain

YieId
N
P
K

24.6

o.4
\.2

8.4 +4.1
+4.1
+2.5

Suga.r
perceEtag€

Mea.tr
N
P

16.8r

-0.23
-0.680.39

17.42

- r.65
-o.471.16

+0.50
+ 0.50
+0.30

Stras Yield
N

K

47.9
20.rt
r.8
t.7

42.O
19.3

5.6
6.2

+8.3
+8.3
+5.0

Total
Sugar

Yield
N
P
K

2.4

-0.2
1.6

29.8

- 3.8

-12.71.0

Potatoes Yield
N
P
K

6.47
1.87
0.98
3.26

6.75
1.85
0.07
r.08

+0.93
I0.93
+0.56

Barleys
Grair

Yield
N
P
K

26.7
4.0
3.6
0.7

37.1
rl.9
0.7

+3.5
+ 3.5
+ r.4

Rye
Grain

!'ield
N
P
K

30.2I

0.6i
t.2i

20.t
-6.3

1.5
2.5

+3.r
+3. r
+ r.9

Straw Yield
N
P
K

31.3
9.9
7.9

45.2
25.3

9.7
t.2

+5.3
+5.3

StIa]I, Yield
N
P
K

49.31
2.4i
4.41

-2.8i

8.4
tl.7
-4.9

!4.4
7_4.4

166

ROTHAMSTED, 1935
l.-Mean yields per acre and lacrernents in leld per cwt. of N, prOE aDd KrO.

'4years^oD1y-,_ 1933 crop failed. SError i! maauriag (seep. 163). t tg3f-3a. ilg34 ody. r+dop
,ai.led. Sigdficant results in hea!,lr t].Pe. Negative sig.ri means depression.

2.-Average percentalie increments i,r yield for each application of N, pro, and KrO,

P Ii

t935Aver.Lge,
1930-34 l9:J5

Average,
1930-:t4 I9B5 1930-34 1935

Sutlar Beet-Roots
(washed)

Tops
Sugar percetrtage
Total sugar

1.35
5.60
o.26
1.09

- -O.!+9
10.79

- 1.42
1.92

0.82

-0.61
-0.410.r9

-5.92- 14.19

-0.41_6.37

I.6I
-0.560.58

2.27

-{.71
- 4.28
t -67
0.85

+ 1.92
+3.96
+0.43

Barleyg--Gra.in
Stra\' 5.06

4.E2
8.39

2.18
3.83

2.91
3.21

0.69
2_62

075
r.02

+t.42
ll-75

Clover IIay-Dry ma.tter 9.92r -3.90. 0.80+

Wheat--_Graio
Strarv 7.361

1.99
6.90

0.38
0.30

1.94
2.OO

0.99
o.52

3.20 +2_45
+2.S8

Potatoes 4.39 4.10 2.5t 0.15 t2.3,1 4.0t +2.06

Rye--GIain r.721
0.731 -4.682.34

0.331
r.341

I IO
3.24

r.021

- r.401 -3.09
+1.24

.4 years oaly, -1933 crop failed. SError in.matrurirg lsee p. t6B). lf93t-34. tf934 ody.
Significaat results ir hea!.lr t]Pe. Negative sign meaal dipreision.
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Average,
t930-34 1935 1935

1935 1935

Sugar
Beet

Roots
(washed )
totrs

Yietd
N
P
K

7.t2

-L24r.09

2.91
l.2l

-0.s9

+0.98
+0.98
+ 0.58

Clover
Hay

Dry
Yield

N
P
K

24.6**

-8.4r*1.5++

12.3

-17.2
10.7
9.4

+7.9
+ 7.9
14-8

Tops Yield
N
P
K

6.7 |
2.45

-0.2s2.00

5.87
0.05
0.51
0.26

+0.76
+0.76
+0.46

wlreat
Grain

Yield
N
P
K

s.2I
12.o1
r.3t

- r.0t

12.5
21.9
oi>
0-l

).2.4
+2.4
l. r.4

Sugar
_ 
percentag€

llean
N
P
K

17.06
l.17
0.03
0.79

15.77

-0.26
-0.35o.74

+0.55
+0.55
+0.33

Strarv Yield
N
P
K

23.6i
28.01

1.3i

19.6
40.8

I,5
1.3

+ 3.5
+ 3.5
+2.1

Tota.l
Sugar

Yield
N
P
K

9.7

- 1.2
.1.8

20.1
8.8

_ 1.0

Potatoes Yield
N
P
K

9.1S
4.71
0.68
0.80

7.O2
0.17
r.07
0.42

+r.lr
+l.tl
+0.66

Bailey*
Grain

Yield
N
P
K

18.7
1.3
3.0

24.8
15.5

-0.9t.0

+4.8
+4.6
+1.8

Rye
Grain

Yield
N
P
K

23.t1
0.81

-7.01
-0.6i

18.0
13 -7

-0-7
-2.9

t2.O
+2.0

Straw Yield I 40.1
N | 2s.4
P -O IK 4.9

29.1
25.2

1.0

+8.5
+ 8.5
+ 3.4

Straw Yield
N
P
K

35.81
4.5i

-7.9il.8i

33.9
34.1

-0.6
-6.2

+3.5
+ 3.5
+2. r

166

woBURN, 1935
l.-Mean yields per acre and lncrements ln yield per cwt. of N, PrO5 and KrO.

'Error in manuring (see p. 163)- ti93f-3a. lf93a ody. '11931-33. SignilicaEt results ia heary
type. Negative sign meaDs depressiotr.

2.-Average percentage ircremeats in yteld for each applicatton of N, P'OE and K,O.

tError in manuring (see p. 163). ..193f-33. if03f-34. i1934 oqly. Signilicaot results in healy
tJpe. Negative sign meatrs d€pression.

\ Ii
1935,A.Yerage

1930-34 t035
A.!erage,
t930-34 1935

Awerage,
1930-34 ts35

SuEar Beet-Roots
(wa-shed)

Tops
Sugar perce[tage
Total sugar

5.97
5.27

-0.67
5.05

6.85
-0.12o.25

6.56

_2.38

-0.65
0.0.1

2.85
1.29
0.33
2.14

4.56
6.93
t.l5
5.52

-2.301.09
t.t7

- r.l9

+2.29
t 1.96
+o.-o2

Barley.- 4raitr
Stru\r

t3.21
s.83

9.35
13.01

0.66
0.19

0.56
1.93 2.90

1.57
r.3l

)=2.76
+4.39

Oover Hay-Dry matter 5.58*. -20.94 4.94*r I3 07 7.39+* 19.t6 + 9.66

Wheat- -craitr
Stmrv

r5.301
r6.s3t

26.27
3t.18 -2.4O1

-2.rlt
0.56
t.t2

0.941
0.081

0.l6
1.63

+2.83
+2.7I

Potatoes 8_47 0.36 o.4i 2.28 1.86 l.5t +2.36

Rye-4raia
Straw

o.521
r.901

t1.46
15.08 -4.551

-3.301
-0.56
-0.26

-0.6r+
- 1.237

4.00
4.55

+ 1.63
+ r.57

1930-34
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THREE COURSE ROTATION EXPERIMENT
ROTHAMSTED' 1935

EFFECT OF PLOUGIIING IN STRAI AND OF WINTER GREEN.MANT'RE oROPS
For detalls see 1933 Report' p' 118'

CULTIVATI ONS ' ETC.

Sugar Beet

Arv
April 12

NoveDb€r 2, April G8
November 2

October 16
Sugar Beet

NoveEber 3,
March 20'21
November 5, April 2,
May 7, 16
April 2, 3, May 7

July I
April 3, May 24, July l9
June 25, July I

Kuhn
Apr 29

Septembe, ll, April 20
September I I
October 22-23
Barley

September ll-12,
April I
Septedber 25, 27,
Aptil21, 29
September 27, April 20
June l3-r4
lutre 15, 27, JuIy 17,

Pluhage A.rcher
March 13

October lg, March ?
October 19

October l9-20,
Februarjr 19-20
October 27,
March l3
October 27, March 15

Date of so*ing
Manures applied

Artificials ..
Adco a,nd Stra\r'

Date oI }larvest-
ing ..

PrcYious clop ..
CultivatiotrF-

Ptoughing ..

Harro*'ing ..

Rolling
SinglinS
HoeiaS
RidSrng
Grubbing

GREEN MANURE CROPS-GREEN WEIGHTS-TONS PER ACRE

Preceditrg
trIaDured l33{-35 Itatrured 1933-34

,c.d." ls.r 1s.,, |ff"."ttt Art'ls. st. I st.2

Badey Vetches
Rye ""8 

llsiil oi4 I 0.6r foi,
r.?e I l.?2 | t.rs I t.zz I r.oc

0-71
2.r3

0.59
l.5l

0.78
1.63

0.75
1.88

0.71
1.79

Sugar
Beet

Vetches
Rye

0.49
3.67

0.53
5.60

0.62
2.30

0.51
4.21

0.54
3.9 4

0.36
4.64

0.34
3.28

0.45
3.92

0.60
s24

0.14
1.27

Potato€s Vetches
Rye

o.27
1.46

o.44
l.l0

o.29
0.94

0.39
, 32

0.J5 ll 0-30
1.20 ll t.66

o.24
1.52

0.30
1.49

0.34
1.60

0.30
1.57

PERCENTAGE DRY MATTER

Preceditrg Sample I Sample 2

Barley Vetches
Ry.

5.92
9.96

7.22
8.71

Sugar Beet
Rye

8.r6
12.94

8.33
13.51

Potatoes ..
Rv.

6.52
t3.80

9.9r
14_t5

For eaah break oI the rotatioD, two large samples ea.h of rye and vetches were taLen lor dry
matter detefinination. These were weighed ,.esh, dried at 100'C, cleaned froB soil as fal as
possible atrd weighcd agai[. The dry matter lterceDtages thus include a dirt tare correctioD.

Art'ls

Barley Potatoes
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PLAN AND YIELDS
Barley-DB, Plots 49-72. Ytelds ln lb. graln above, straw betow.

Sugar Beet-DS, Plots 25-48. Yields tn lb. roots (dtrty) above, tops centre, sugar
percentage below.

Potatoes-DP, Plots l-2,1. Yields In lb.

STIRI
86.8

110.2

AdRI
84.5

100.2

AdVII
106.5

AdVI
83.2
99.3

AdRII
72.9

sttvr
87.8

105.2

StloI
89.4

107.t

st2vrr
87.0

tt0.0

stlvII
88.9

t03.6

st2vI
85.2

109.0

St2RI
84.3
88.8

st20r
88.6
91.5

,l.rRI
83.8

r03.2

ArRU
76.S
82.O

ArOI
84.1

109.s

AdOI
82. r
9t.2

stlorr
84.5
97.0

ArVII
82.0

t03.1

STIRII
73.1
84.9

AdOII
15.7
00.9

St2RII
81.7

st20II
80.r
94.9

ArVI
45.2

I17.8

ArOII
96.2

stloII
412
11.44

AdOI
522
3S6

18.t8

AdRII
m7
344

t8.32

ArVII
564
390

18.36

ArRI
660- 174

17.95

st20I
660
438

18.01

st20II
517
17.37

AdVII
538
622

17.63

St2RI
5i2
433

19.24

St2VI
6t4
486

18.36

STIRII
5,10
350

18.64

ArOI
561
480

17.77

,lfRII
116
461
I7.08

AdOII
528
u2

t7.92

St2RII
522
351

t8.58

strvl
59{
468

t8.36

St I RI
640
371

18.69

AdVI
496
340

t8.24

AdRI
489
330
17.s8

A.VI
147
172

17.23

stlol
442
436

17.72

ArOII
429
340

18.29

st2vIr
449
378

18.15

stlvII
428
352

18.t5

STIRII
271

St2RI
336

ArRI
300

St2OII
216

ArOII
200

AdOI

stt or
382

St2RII
308

sttoII
244

ArVII
2ll

AdOII st20I
302

ArRII
214

St2VII
256

ArVI
348

StIRI
384

AdRI
280

stlvlr
243

AdVII
330

ArOI
322

AdVI
239

st2vr
321

stlvr
442

AdRII
251
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SUMNIARY OF RESULTS

alatrured 193.1 35 ilaaured 1933-34

A-rtiIi-
cials.

Strarv
st. I

Stra*-
st. 2.

Artifi-
cials.

Adco. Straw
st. I

StraN
St.2

Mean.

Barley
Grai-n
cvjt. p.a.

Notre
Vetches
Rye

37.6
29.1
37.4

36.7
37.2
37.8

39.9
39.2
38.8

39.6
38.I
37.6

38.4
35.9
37.9

35.9
36.6
34.4

35.6
39.1
s2.6

3i.i
39.7
32.6

35.8
38.8

36.2
36.6

39.3 3 8.4 37.1 3 5.8 36.7 35.8 36.0

Straw
cwt. P.a.

Notre
Vetches
Rye

40.t
52.6
46.1

40.8
44.4
44.1

47.4
47.O
19.2

4S.0
39.7

15.0
48.2
44.9

43.0
46.0
36.8

40.6
47.6
35.I

43.3
46.3
37.9

42.4
49.1
36.5

12.3
17.2
36.5

49.3 48.0 13.6 46.0 41.9 11.1 42.5 12.7 42.0

SuEar
Beet

Roots
(Washed)

Totrs p.a.

None
Vetches
Rye

tt.22
8.94

I1.38

1o.44
9.92
9.78

8.84
11.88
10.80

tt.20
t2.29
I t.44

10.12
10.76
10.8 5

8.58
I1.28
8.92

10.56
10.76
t0.t4

tl.02
8.56

10.80

10.14
8.98

10.44

10.03
9.94

10.03

10.51 10.0i 10.51 11.64 10.65 9.55 10.4! 10.14 I.8 t 10.02

Top"
Tons p.a.

Nore
Vetches
Rye

10.71
10.5'4
10.62

8.&1
7.59

9.73
t0.40

8.35

9.78
10.85
9.66

9.76
L81
9.00

7.59
8.70

10.07

12.10
I1.65
7.68

7.86
7.81

tt.54
4.44
7.83

10.1)
9.16
E.35

Mean 10.62 0.49' 10.10 9.53 8.79 10.18 8.29 I.27 9.21

Sugar
Perceatage

Notre

Rye
17.23
17.95

r8.18
la.24
17.98

17.72
18.35
18.69

18.0t
18.35
t9.24

17.92
16.01
1t.16

r8.29
18.35
17.98

17.92
r7.63
18.32

t7.46
18.15
18.64

t7.37
t8.I5
18.58

17.16
18 0?
18.33

17.65 1E.13 18.25 18.5 3 18.11 18.21 1f .96 18.08 18.0 3 18.0'

Total sugar
cwt. P.a.

Noae
Vetches
Ry"

39.9
30.8
40.8

38.0
36.2
35.2

31.3
43.6
40.4

40.3
45.1
41.0

37.1
38.9
40.1

3l.4
4t.4
32.1

37.8
3?.9

38.5
3l.l
40.3

35.2
32.6
38.8

35.7
35.E
37.1

36.5 3 8.4 13.1 38.8 35.0 36.6 3 5.5 36.2

Potatoes
Tons p.a.

None
Vetches
Ry"

7.t9

6.70 e .25

8.53
7.63
8.57

6.74
7.23

7.50
6.99
7.26

4.46
4.7 |
5.54

5.47
7.37
5.60

5.54
3.42
6.12

5.4S
5.71
6.87

5.2 4

5.8d
6.01

Mean 6.37 8.24 7.2 5 4.90 6.15 5.69 602

Ifhe Adco treated straw was dried out ia JuDe and had to be coErpletely re-qetted. The
ertalFis tivea on page I48 shows that the coln[ ost ras particularly ddicietrt itr nitrogen (0. 33% N )-
A reasotrable Iiture would be 0.6%N-

5.6t
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LONG PERIOD CULTIVATION EXPERIMENT, 1935

LONG IIOOS V

(For detatla 8ee 1934 Report! p. 175)

CT,LTIVATIONS, ETC.

Variety
Date of sowitrg
MaEures applied-

Cl atramide
Nifro-chall
SuFr. & mur. pot.

Date of harvestitrg
Previous crop
Culti tions-

PloughiDg
SirEaring
CultivatiEg
Harrowing
Hoeing
Rollint
Siltlitrg

Mar. 20
l[ar. 20

Aug. l0
Barley

Sept. 28
Sept. 26
Sept. 26
Oct. 19, IUar. 2l

^r 2A

Yellow Clobe
May I

April 30
July 4April 30
Oct. rg
Wheat

Mar. 25
Mar. 95
Mar. 25
April 3, 18, May I
June 3, ll, July 4, I
May I
June 25, 26

Plumage Archet
Ma!. 23

Mar. 13
Mar. 13

Au8. l2
Mangolds

Nov. 27, Mar. 12
Mat. l2
Nov. 27, Mer. 12
M - 18,20,22,2A

Mdt.22,26

Oct. l9

PLAN AND YIELDS IN LB.

Barley
Grah left, stra\f, rlliht

PDCy
PShCy
SDN
cshN
SShCy
CDN
SDCy
CShCy
CDCy
sshN
PShN
PDN
cshN
SShCy
PDCy
CDCy
CShCy
PShCy
sshN
CDN
SDN
PShN
SDCy
PDN

57.2 65.3
52.9 69.6
80.5 66.5
68.6 66.4
5t.7 55.8
56.5 445
67.1 59.0
67.4 63.r
6t.r 67.9
8t.2 66.8
60.6 67.9
58.9 69.0

60.1 67.4
00.0 67.1
G].0 74.6
65.5 73.O
58.9 60.6
a2.o 6n.5
60.4 67.4
69.3 62.1
57.7 63.8
a2.7 ?1.3
67.2 80.3
48.6 66.4

61.9 74.6
62.7 71.3
57.3 62.1
60.3 66.2
55.2 67.3
61.5 73.O
58.3 68.2
59.7 6.r.3
62.1 66.9
60.5 68.5
65.7 61.3
55.2 68.8

CDN
SDN
SShCy
PDCy
sshN
PDN
PShN
SDCy
CDCy
cshN
CShCy
PShCy

C D Cy 66.2 63.8
P Sh Cy 68.3 73.7
S D Cy 67.5 80.0
P D Cy 64.9 78.6
s sh N 64.6 74.4
C Sh Cy 65.8 12.7
sDN 65.4 71.0
cDN 53.2 67.3
P Sh N 63.6 71.9
PDN 68.1 80-4
S Sh Cy 61.4 68-l
C Srt N 47.9 51.6
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I7r

ManEorda

Rootr lert, topr rl6ht

Wheat

G.ab lettr st ar rtght.

sshN
SDN
PShCy
cshN
PShN
PDCy
SDCy
CDN
CShCy
CDCy
SShCy
PDN

270 80
330 88
365 86
372 92
344 04
272 09
343 80
29r 82
27A 70
288 76
326 A2
373 96

R

s shN 253 A4
cshN 334 92
C sh Gy 260 71
PDN 424 90
cDN 416 88
P ShCy 425 s8
CDCy 4ll 83
SDCy a0 85
PShN 422 toz
S Sh Cy 376 76
sDN 431 88
PDCy 42a 94

SShCy
PDN
PDCy
PShCy
CDCy
sDcy
CDN
CShCy
PShN
cshN
SDN
sshN

3S8 92
420 94
355 78
365 8l
379 88
!1(}6 85
386 92
350 72
400 94
357 92
366 9l
334 S9

sshN 296 a2
SDCy 32a 72
PShCy Us 84
P Sh N 404 l0l
PDCy 462 96
CDCy 354 ?o
sDN 30{ 80
PDN 408 8I
6 Sh Cry 291 86
cshN 96 50
cDN 320 86
C Sh Cy 209 76

cshN
sshN
PShCy
CDCy
CShCy
CDN
SShCy
SDCy
PDCy
PShN
PDN
SDN

19.9 37.t
36.8 U.2
41.5 62_0
36.8 57.2
33.0 58.5
29.5 66.0
33.9 57.1
3t.0 52.0
35.0 55.0
35.5 68.0
35.5 56.5
30.1 61.4

CShCy
CDCy
cshN
PDN
CDN
SShCy
SDN
PShCy
SDCy
PDCy
PShN
sshN

26.9 38.1
33.0 52.0
25.7 54,A
36.7 65.6
36.6 .9
33.O 47.0
39.3 62.7
33.9 .t
31.8 63.7
35.t 53.4
35.8 59.7
33,r 56.9

SDCy
ODCy
CShCy
PShN
CDN
sshN
SDN
SShCy
PDCy
PDN
CShN
PShCy

38.4 67.1
38.O 55.8
38.2 53.3
4l.l 78.9
38.0 63.5
38.6 68.4
35.0 51.6
s9.2 60.3
rO.4 68.1
4r.3 61.2
43.6 72.1
48-3 7t_7

SShCy
CDCy
CShCy
PShCy
cshN
sshN
CDN
PDCy
SDN
PDN
SDCy
PShN

32.O 56.0
27.5 54.O

32.3 51.7
32.1 57.2
39.3 A2.2
37-l 87.0
41.4 57.1
4t.3 65.7
46.! 72.5
40.6 85.9
49.3 14.2

C

C

B

l.l4
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Summary of Rosults

Continuous Cycle A Cycle B

Last year P
P

s
S

c
c

c
P

P
S

S
C

s
P

C
s

P
C

WIIEAT GRAIN: ort. per acre

9t.9
26.0

18.9
21.9
20.1
21.2

19.6
18.4
21.7
20.7

20.3
20.8

22.6

20.7
20.8
20.4
ts.7

22.8
r9.2
I8.4
19.2

2t.2
t1.2
19.2
r5.6

26.8
28.6
94.0
18.7

24.0
22.8
23.6
t 8.6

21.5
t8.6
t6.0
I5.8

22.8
21.2
20.3
t7.9

St. errors +1.65 ll+o.csa ll

STRAW : cIIt. per acre

" {3'
^ aDuy tsh

35.9
35.7
32.8
38.8

34.5
35.8
3r.6
34.1

3t.8
32.8
32.4

35,0
35.7

35.1

34.A
31.0
31.4

36.4
32.4
3t.2
27.3

31.9
3 t.6
30.2
22.1

42.3
44.2
33.1
30.0

38-l
36.1
38.2
32.5

39.4

3I.3
30.3

36.7
35.4
32.5
2 8.9

St. erors +3.79 +2.19

}'ANGOLDS ROOTS : tons per acre

" {3o
cvtSt

24.11
23.97
25.82
22.58

23.94
r5.93
21.45
19.!r4

21.36
t2.48
22.20
r3.61

2 3.15
17.46

1E.54

21.37
23.21
20.60
91.18

21.24
19.38
23.56
93 l0

22.40
19.56
22.OO
20.31

2t.65
20.08
t5.78
21. t8

19.15
t5.67
19.91
18.92

t6.89
2t.59
t6_71
16.13

20.95
19.92
19.f6
20.14

St. erroG +2.12 + 1.22

TOPS : tons per acre

4.96
5.90
5.50
5.28

5.14
4.83
4.57
4.12

5.03
4.tl
1.45
1.28

5.01
4.9 5
4.81
4.56

6.48
5.43
4.53
4.70

5.28
5.71
4.93
5.34

5.3i
5.3t
5.08
4.18

5.54
5.46
4.00
5.02

5.08
4.61
4.41
4.76

4.16
5-34
4.41
4.09

1.60
4.68

St. errors :t0.300 +0.211

BARIEY GRAIN : o*t. per acre

N TD
1shcvID
\sh

33.9
36.6
37.4
3?.8

36.3
36.2
35.5

35.5
3 r.3

36.2

35.0
34.f
36.3

35.7
33.8
35.0
34.4

36,4
31.1
34.6
33.2

35.9
35.1
36.0

34.2

30.7

35.1
35.5
33.r
30.0

32.8
34.O
35.4

35.0
34.7
34.6

St. errors )=2.13 i 1.10

STRAW : cwt- per acre

" {3o
.'{3o

39.7
4t.6
14.1
4t.0

39.3
41.2
40.7
39.2

34.5
39.7
40.4

38.9
39.1
11.6
10.2

42.4
39.6
38.4
39.0

4t.4
39.0
37.3
36.4

43.3
39.8
38.8
35.6

40.4
39.4
37.9
94.8

38.6
38.8
34.8
t2.4

38.5
39.4
36.6

10.6
39.2

35.9

St. errors +3.14 +1.E1

" {3'
., {3o

" {3n
., €o
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Mean ol Nltro-Chalk and Cyanamtde

Continuous Cycle A Cycle B
I-ast Year
I'his year

P
P

S
s

c
C

c
P

P
S

s
c

s
P

c
s

P
c

Mean

\PIIEAT

--t
D
sh 24.t4

19.5r
21.61

20.6r
t 9.6!

20.7'
21.8.

20.6
20.2

20.6 20.2
18.4

25.4
23.6

23.8
20.7

t8.8
t7.2

21.6
19.6

,0.6, 20.1' 21.3 20.1 19.9 18.3 21.5 18.0 20.6
st.e ors (r) -1.17, (r) +o;tt (') +0.;;-

STRAW : cNt. per ac.e

D
sh

94.41
39.2 r

33.0r
34.8r

33.8,
32.r r 3;.4s

31.6
33.0

33.8 31.0
26.8

37.7
37.1

38.2
34.3

l;*I
I 3t.8 I

l rti
l az. t

36.8' 33.9' tt.6,ll ea.a 31.8 2 E.9 37.4 F-lI ,&I
St. errors (r) :82.68, ('

MANCOLDS
+I.e0, e) +r.5

ROOTI : toos Frer acre

D
sh

2.1.981
,3 98r

22.80r
t7.68r

21.78r
13.04r

23.19'
18.003

22.44
22.20

22.40
91.2r

22.20
19.94

18.72
20.63

t9.53
17.30

Id;t
I tu.es I

l ro16
I zo.ot

24.13' 2 0.2 4' 17.41' 20.59 21.82 21.07 19.6 6 18.42 17.83 20.19
st. enors (r) +r.so, (') +r.oo, ei +-0.[ee-

TOPS : toDs per acre

D
sh

5.23r
5.59r

4.86r
4.48r

4.71r
4.20r

4.913
1.7 6.

5.00
5.06

5.t0
5.54

5.22
4.71

4.11
5.24

{.86
4.68

4.58
4.72

4.92
5.00

5.41' 4.672 4.47' 4.8 i 5.0 3 5.3 2 4.9I 5.00 1.6; 1.9t)

st. erron (t) +o.zss 1i1 +o.l$, (tlbl5o .-........._

BARLEY GRAIN: cpt. per acre

D
sh

35.6r
3i.2r

36.0r
35_9r

35.4r
33.8r 35.6s

35.4
34.1

3;.5
33.8

36.0
33.0

34.1
3i.8

34.1
33.6

3.4.8

36.1' ,r 6.0, 3 4.6' 3 5.6 31.8 31.6 31.8 3 3.4

st. errors (r) 'r.72, (.i :tr.2z, e) +o.dbJ---
STRA$' : c*1_ pcr acre

D
sh

4:.01
4l 31

40.0r
{0.2r

38.7r
37.4r

ao.z, ll
ao.o' ll

40.4
39.3

30.4 41.0 3S.2
37.0

36.7
35.6

s&* ll
ez.o ll

ag,
37.6

41.6' 10.1' 3 8.0' 39.9 40.1 38.6 39.1 3 8.1 36.2 38.A 3 8.1
st. erors (r) +2.22, l,) +r.si, ft +l]zs

GRAIN : cwt. per acle
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Concluslons
On both mangolds and wheat the Plots ploughed this year and last yielded

simificantlv high; than the cultivated plots, ihe simared plots being intermediate.
d the wh6at s"imilar dif{erences appeaied on the plots with rotating cultivations,
but in the case oI the mangolds the aifferences, though in the same direction, were
much smaller.

In addition the shallow cultivations of the continuous part of the exP€riment
save lower vields than the deep cultivations, this difference being most marked on
ihe cultivaied plots and only small on the ploughed plots. No such difference
aooeared on the Dlots with rotatins cultivations."The vields o{'barlev did not ap-pear to be af{ected by the cultivations.

There were no obs6rvable differinces between nitro-chalk and cyanamide.

TIIREE COI.IRSE ROTATION EXPERIMENT' ROTIIAMSTED' 1933

GREEN MANURE CROPS_--GREEN WEIGHTS_TONS PER ACRE

PreceditrS
Maoured 1932-33 Not yet matrured

st. l. st. 2 Art'ls. st. I Meqn

SuSar Beet l'etches
Rye

0.55
1.02

0.65
0.78

0.56
o_i5

0.70
0.92

0.62
0.87

o.49
1.90

0.8.1
r.08

0.62
0.78

0.58
l.l I

0.63
1.06

Potatoes Vetches
Rye

0.32
0.54

o.27
0.76

0.34
0.30

0.41
0.67

0.34
0.57

0.38
0.63

0.35
0.47

0.28
0.62

c.33
o.52

0.3 4
0.56

Barley Vetches
Rye

0.26
0.3.;

0.20
0.40

0. t.1
0.22

0.20
o.40

0.20
0.34

0.19
0.7.1

0.2,1
0.30

0.16
0..14

0.21
0.44

0.21
0.4E

NorE: These tigrrrqs were omitted Irom the 1933 report and are included here lor the sake of
completeness.
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