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GREEN-MANURING ROTATION EXPERIMEIfT, 1 936 ONWARDS

WOBI'RN, STACKYARD FIELD, SERIES A.

oLD SCITEME 1936 -1953.

The ergerimetd wa8 begun in 1936 to raeaaure the effecta of
the followlng green manuritrg crops:-

(1) Ryegrass underaown in barley for ploughing in in the
followhg July (R)

(2) Red Clover underaovn ln balley, ploughed tn ln July (C)
(3) Mustard aown ia aprirg and ploughed in in JuIy (M)
(4) Tares sown in spring and ploughed in lrr July (t)
(5) No green rD:rnure8, i. e. spriag and early summer fallow (F!

The test cropa were kale (Thousand Head) dri[ed i! Juty,
lollowed by barlelr (PluDage Archer) as the aecond teat crop. The
undersown gfeeI! lranEes were aown in the barley crop, thus
contirrufuE the rotatioE. The tarea and Euatard were grown aa
cumulative treatEentB on thei! respective plot8, the clover and
ryegraaa were grown alternatel)r, i. e. they returned to their
reapective plotB in every other cycle. The lrielals of the green
manures were eati-Eated by sampling. Until 1942 the uldersown
ciopa were cut for hay which waa removed before ploughtng in the
remainder.

Marmrial treatmenta tested ott ka.Ie were 0 v. 10 toDs of dung
(D); O v. 1| tona straw (S); 2 cwt. v. 4 cwt. sulphate of aru3onia
(N). The6e treatment8 lvere cuEulative.

Basal Eapuring for kale: 3 cwt. Buperpho8phate, I clvt. muriate of
potash per acre.

The anangement was thue 5 r 23 put dowr on two blocks of
40 plots eactl,* one for each phase of the rotation. PIot alze:
0.0395 ac!'ea.

From 1944 onwardg a top dressirg of sulphate of aEmonia at
0.3 cw"t. Nper acre (0.4 cwt. ln 1944) was applied to half the
barley ploi8; the erperiEert then became a half-replicate v/ith
identity I :(R+C - M - F - T)DSNA, where A denotea the dresEing
of aulphate of aBmonia to barley.

In 19{6 several further changes were made
(1) Cabbage8 (January King) tran8ptanted in, July replaced drilled

kale which had frequently failed.
(2) Tarea were replaced by lupiru, and muatard by rape.
(3) Thoar: plota receiving extra nitrogen to barley also received

0.3 cwt. N aa Eu.lphate of ammonia when they caried any of
tbe gr.een manurirg crops, lncluding bare fallow.
From 1949 the nitrogen dresetngs to the rape and ryegrasa

plot6 were increaaed froE 0. 3 to 0.6 cwt. N, the reDaiaing rape
and ryegrisa plot8, hitherto undreased, received 0.3 cwt. N ag
Bulphate of ammonia.

From 1950 the cabbagea foUov'ing underaown green manurea
and bare tallow were planted on two occaeiolr8 (1) early, i. e. aB

soon as the underaown cropa were ploughed in (2) 1ate, i. e. when
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GREEN MANURING (W)

the rape and luplns were ploughed in. Theae treatmentE x,ere
ca$ied out on half plots. In 1953 o\f,ing to the weather all cabbagee
were planted on the aame date,

Lilrrirg.
l-i-rning at approximately 5 cwt. CaOper acreappliedas ground

chalk before barley wa6 given in 193?, 1942, 1943, and 194?-50.
In 1951 clubroot appeared and in 1951 and 1952 cafcium

carbonate was applied at 40 cw't. per acre for cabbages.
1953 30 cwt. calcium carbonate per acre

barley.
was appJ,ied before

For original desigu see Rep. Rothamst. exp. Sta. for 1936,
p,203.

For reaulta and discu86ion aee Mann, H. H. Field studie8 in
green manurturg. II. Emp, J. exp. Agric. 27, (l07l p.243-251.
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GREEN MA]'IURING (W)
NEW SCIIEME 1954

The lorEer acheme ended alter the harvest of 1953 mainly
owing to club-root damage to teat crop cabbages, andthe needto have
a rotation in which the te6t cropa could utilise the growing seaEon
mcre fully.

tr'rom 1954 onwards the rotation wa8: early potatoes, barl.ey.
Ae before ea,ch crop was grolvn every year on one of the two blocks
ol 40 plots. The green manuring crops x,ere grown accordirg to
the followlng scheDe which ra8 repeated every two years:-

Early Eally

ByegraBa

Barley
Rye8"aBB

Early

Ryogra.e

Barley

Ear\r

Tr.loU
Barley
Trdoil

Eaily

TreloU

Barley
SUDEGT .(,tn Gr6.n marlute

zDd Drln c.op Bert.Y

Und.raov! Gr.an E[t|ure

I plots of eachblock were allocated to each of these sequeltces.
Ilall the plots of each group carrying ryegraaa or trefoil after early
potatoeE vrere ploughed in autumn and the remainder were ploughed
in the sprfuig before the barley aeedbed was prepared. The under-
sown green manures were ploughed in after February lst for early
potatoea.

In addition chaffed barley atraw at the rate of 30 cwt. per acre
was applied alter harvesting the barley to the 20 plots receiving
atraw in the orlginal scheme. Two levela of nitrogen were teated
on each of the two E'ain crop6.

0.23 v. 0.46 cwt. N per acre as "Nitro-Chal.k" to barley

0.6 v. 1.2 cwt. N per acre as "Nitro-Chalk" to potatoes.
the higher level ir each case beilrg applied to the aame plots.

The fal.l.ow plots of the original scheme reraainedfaLlow between
each main crop in the revi8ed scheme. The new green manuring
treatmenta were superi-mposed on the plots carrying the originaL
treatmenta [n such a way that one comparison of the latter (Iuping
and rape v, clover and ryegraae) could be examlned for possible
residual effects. Residual elfecta of the original dung treatEent,
now discontinred, could al6o be determfuled, but any re8idual
effectE of tt"e nitrogen treatments applied before 1954 vere eliDin-
ated by raodomisation. The green manuring and subsidiary
treatments were arranged on the 32 non-fallow plots of each block
in a quarter replicate with identitie8:

I : (D) SPUGN = (D) (X)UN 
= S(X)PG

where (D) = (reeiduat) dung.
(X) = (residual) rape and lupina v. clover and ryeglass.
S = atraw
P = tirne of ploughhg green rDanures after early potatoes
U = green Dalturea underaown (in addition to those sown

after early potatoes)
G = trefoil v. ryegrass
N = nltrogen leveL6 to both crops.

ti6
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GREEN MANURING (W)

B. asaf dressirg: Early potatoea, 0.75 cwt. P20S, 1.5 cwt. K20 per
acre a6 gratrular coDpound lerullser 0:10:20
till 1959 then 0:12:24 broadcast on the flat belore
machine planting. Barley and green manurea, nil.

Ye44!9Cj Early potatoea: llEter Chieftain
Barley:
Trefoil:
Ryegrass:

Herta
English
English Leafy Italian

Lirning: 1953-195? Ground chalk at 10 civt. CaO per acre waa
applied belore each barley crop, from 1958 onwards the
carbonate &easing was rai8ed to 23 cwt. ground chalk
per acre.

Ylqklg: Until 1958 the crop was harveated by binder, then a
single combine cut wa6 taken per plot.

YEI4_9!SI99n_!4enuI-gE: The yield of dry matter and nitrogen in
all green cropa waa estimatedby sampling.

Transition Period: The barley of 1954 received two levels of
nitrogen and was undergown according to the
new scheme.

The early potatoea of 1954 received txro
levels of nitrogen according to the new acheme.

For a summary of the results 1955-1962 see Rep. Rothamst.
exp- Sta. for 1962, 193-197.
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GREEN }IAT,IIIRING (W)

GF,EEN-MANI'RING ROTATION E)CPERIMENT

WOBT'RN STACKYARD FIEI,D

Table 43

Kal.e, total produce: tons per acre.
Mean over 3 years 1939, 40 and 42*

Rye-
Tares Clover Mustard grass

Mean

No dung
Dung

No etraw
Straw

N: cwt per rcre
6.34
8.27

Mean

0.4
0.8

6.48
8. 14

7 .32
?.30

11. I
15. r

12.6
t4.4

6.42
8.48

?. 33
7. 56

6.52
8.3?

7.70
9.97

8.78
8,90

8.73
8.95

13. 8
16.2

14.8
15.2

15. 0
15. 0

6.08
8. 17

7. 18
7.06

6. 13
8.12

t2.o
14.5

13. 4
13. 0

t2.7
tJ. a

4. 31
6. 64

5.85
5.09

4.08
6, 86

Mean

6.20
8.28

7 .29
7. 18

6. 36
8. 11

13. 8

*Crop failed in 1941 and 1943

Table 44

Barley, (frain: cwt per acre. Mean oqer 6 years 1938-43

No dung
Dung

No straw
Straw

0.4
0.8

1 12. 8

I t4.2

t2.9
15. 3

13. 6
14.6

13. 8
14.4

11.6
15. 3

13. 2

12. I
14.0

t2.4
15.2

13. 5
14.2

13. 4
14.3

N: crt per acre

Green Manures

7.45 8.84

13.5 l4.t 15.0 13.2 13.4
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GREEN MANURING (W)

GREEN-MANI'RING ROTATION EXPERIMEIYT

WOBI'RN STACKYARD FIELD
Table 45

Ca.bbages, total produce: tors per acre.
@

Green Manures

None Lupils Clover Rape Ryegrass Mean

Mean

No dung
Dung

No atraw
Straw

N to cabbages:
cwt per acre

4.54 4.30
5.54 5.33

5.23 4.90
4.85 4.73

4.26 4.42
5.82 5.20

4.58

N to green inanures:

0.4
0.8

None
o.4

3. 31
4.50

3.56
4.26

3.64
4.32

4.00
3.95

4. 10
5. 07

4,57
5. 80

5.02
5. 34

4. 87
5.49

3.24
4.58

4. t4
3.68

3,38
4.57

4.14
3. 82

4. 01
5. 16

4.69
4.48

14. 1

16.2

15. O

15. 3

15. 0
15. 4

t2.1
18. 3

cu.t per acre
None 14.?s
0.4 I s.os

5. 18
4. 91

5. t2
4. 50

4.52
4.65

| 5.2

Table 46

Barley, Grain: cwt per acre. Mear over 6 years 1944-49

No dung
Dung

No straw
Straw

13. I
16. 1

14.8
15. I

15. 5
t4.5

15. 0
16. 2

16. 0
t5.2

N to cabbagea:
cwt per acre
0.4 I 16-0
0.8 I rs.z

I
N to barleyj
cwt per acre:

15. 3
16. I

15.6
16. 5

13. ?
16. 0

14. B

14. I

13. 0
15. 7

13. 7
15. 0

13. I
19. 0

11.8
17. I

69

11.7
18. 3

15.8
16. 4

t4.L
15. 6

13. 4
15. 3

11. 4
17. 3

5.04 4.81 3.91 3.98

15.0 14. 3

I 12.3
| 18. s

Mean
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GREEN-MANI'RING ROTATION EXPERIMENT

WOBIJRN STACKYARD FIELD

Table 47

g!&ese!, .!914119_{99e1 lgns per acre
Mean over 4 years 1950-53

None Lupina Clover Rape

6.32 6.7 4 8.23 5.22

Rye-
graa a Mean

5. 55 6. 41Mean

No dung
Dung

No 6traw
Straw

5. 54
7. 10

6.23
6.42

6. 04
7 ,45

6. 86
6. 6l

7 .46
9.00

8.3r
8. 14

4.7 5
5.69

5.58
4. 86

4.90
5. 54

5. 02
5.41

4. 80
6.30

5.78
5.32

4.93
6. 16

5.30
5. 80

16,5
19. 0

17. 1

18. 4

16. 4
19. 0

5.7 2
7.11

6.55
6.27

5. 94
6. 88

6.24
6. 59

t7 .4
19. 3

17. I
r8.8

1?. I
18. I

N to cabbages:
cwt per acre

N to green lra[urea:
I.ow , 6.09 6.6 5
Hish lo.ss 6.83

0.4
0.8

0.4
0.8

None
0.3

5.82
6. 82

6.40
7.08

?.66
8. {rc

8. 10
8. 36

Table {8
Barley, Grain: cwt per acre, Mean over 4 years 1950-53

Mean

No dung
Dung

No atraw
Straw

N to cabbages:
cwt per acre

17.9 19.6 18.0 18.6 17.7 J 18.3

N to barley:
c\i.t per acre

18. 0
t7 .7

17. 6
21.6

16. 0
19. 6

16. ?
20.o

16. 8
18. I

t7 .4
18. 4

19. 1

20. I

19. 2
20.0

r9.1
20.1

t7 .2
18. 8

17. 6
18. 3

L7 .4
18. 5

t7 .4
19. 8

18. 5
18. 8

t8.2
18. I

16. 5
20. 6

L7 .7
18.2

70

Green Manures

i 15.6
I zo. r
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GREEN MANT'RING (W)

GREEN.MANURING ROTATION EXPERIITTENT

WOBURN STACKYARD FIELD

Tabl€ 49

Barley, G.ah: cwt per acre. Mean over 8 year6

Nttogen (cwt per acre)
Gre€n Tlrne of
rnanure ploughtng

Trelo[ AutuEIn
RJreSraaa Autumn
Treloll Sprhg
Ryegra3a SprLrS
Fa]low

FYM (tonr Der.cre) 0
applled betoi€ 1955 l0
Mean (+0,38)

Strar (cri p6r acre)

FYM (tons per acre)

N (cYt per acre) to

to barley
0.23 0.{6

(10.86)
Dtllerence

l!.221

4.0
l.?
4.8
1.7

(r{. zO)
3.8
3.{
3.5

25.8
21. I
2A.7
2 5.6
r8.8

,3.3
21.9
24.r

(!0.61)
26.9
23.8
29- 5
28.0

(10.38)
25.1
26.6
25.8

28.0
25.4
30.{
30.4
23.5

(10.51)
26.9
28.3
21.4

F

5. 12
5. 30

{.8r
5.80

4.98
5, {6

Table 50

r. scre: Mean over I yearr

TURUT
{10. r88)

5.95 5.tl 5.33
5.56 5.72 5.6{
5.3{ 5.16 a. 18
6. t{ 6. to 5,00

5.53 5.51 5-{5
5.88 5.75 5.62

0
30

0
l0
0.6
t.2

R

5.35
5.30

5.ll
5. 5{

5. r8
5. {6

MeEn
(+0.08{)

5.{6
5.50

5,08
5.87

5.35
5.62

Mesn (+o.13{) 5.21 5.?6 5.83 5.18 5.32

T: trelou Srowrl a6 a green manure atter early pot.toee, h preparatloD lo!
b3rl€y.

R: ryeSra!8 groyn arter csrly potatoe!, h pr€palatioD for b.rley.
Tu: aa T, but wlth trelotl undersown ln the barley ln prepaiatlo[ Ior the

comlng poteto crop.
Ru: as R, but wtth ryeg?a.! undersown in the barley ln preparation for

the potato crop,

5.48

Esrly Potstoes: tons pe. scre: Mean over I yearg
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