
Rothamsted Experimental Station
Harpenden

LAWES AGRICULTURAL TRUST

RESULTS
OF THE

FIELD
EXPERIMENTS

1939 _ 1947

VOLUME I



tl



Rothansted Experi.rental Station

Harpenrlen

Lave s Agricultr:raL Tbus t

RNSULlS

of the

EIIIiD

E)(PERl],!m.I1S

1919 - 19t+7

VoI. I. Classical and long-Te:m Experinents

?he surmaries given in this report are sinrilar to those given in

the appendices to the Annual Reports of the Station before the rmr.

Only experiments conah.lcteal at Rothamstetl anrl trobtrrn are inclu<ie(L

Ttrc design ancl superwis5.on of these experiments are the responsibility

of the Field Plots Corrni.ttee (Members cluring the period covereil by

this report: E.M. Crorther (Ctrairrnalr), H.v. Garner (Secretary),

D.J. truinney, J. R.Moffatt, R. G.Warren, D.J.Watson, F.yates).
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ilt.t
TIIEAT - MOADBAIfi

The first erperimental crop of wheat on Bnoadbalk mas sonn in the
auturrr of 1845 for harvesti-ng in 1844, anrl ntreat has been grorm each year
ever since. ltre plot treattrents varied until 1852 dren the present
system of mamrring was establishecL

Itre general g.Epose of the exlrrirnent .[tas to cletemiJle over a long
period of years the manr:ria1 requirements of nlreat, testing tlrng alone
and a m:mber of ccrnbi-nations of the ash constituents.. of crops ( compormds
of phosphorus, potass5,r:m, sodium and magnesir:m), together with several
forms of nihogen compounds. One plot rr:rurlng the *role length of the
fiel<I vas assignecl to each of the treafunents testetl. Several varieties,
some of tha novr out of cultivation, have be€n usea chrring the expeniment,
but since 1899 Squereheaals Master or the very similar Red standartl has
beqt soErn.

.?ee<Is have abays been a problero on koaclbalk, but in sPite of this,
continuous cropping ras maintainecl uttil the harwest of 1925, except that
half of every plot r,rrs fallowed in 190[ antl the remainder in 1!0!, and
this process qas repeated in 1914 and |915. IrL 19.26 it was decided that
mee systenatic methods must be tried and a sJrstem of regular bare
fe'l lorring r.as i-ntroduced. The field vas divided into five equal sections
so that every year a part of each of the original { acre plots could. be uncler
fa-llos and the rerninder und.er crop. Fron 1926-D trlo sections rere croppecl
yearly, leaving three faIlon; irr 1910 the dhole fleld. re.s croppetl anal then
fn 1911 the pre sent arrangement nas begun under ':rhich one section of the
field is fallowe rI every year. In each year therefore, the yields of every
treatnent are obtained fcn the 1st, Zrd, Jrd and ,[th years after fallovr.

Silce 191+J it has been necessary to hand fleed vild oats before harv'estirg
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symbols .H"ffil3 rEr acre

0 Unmanuled

N1 , N2, N, Sulnhate of anrnonia, 4, Ib.N, 85 ]b.N, 129 Ib.N

N1 ', N2r Nitrate of soda, l+J 1b.N, 85 Ib.N

P Superphosphate, 65 1'b.P2O5

K Sulphate of potash, 98 lb. K2O

S Sulphate of soda, t66 1'b.

M Sulphate of magnesia, 280 Ib.

Ccmplete mineral manur:e, consisting of superphosphate
(55 1b.P20E), sulphate of potash (gA ft.Kzo), sulphate
of sod.a (100 Ib. ) ancl sulphate of mag:esia (100 1b. )

Cr As C but vithout the superphosphate

D FaJrflyard. manure, 14 tons

R Rape cake (castor bean nreal from 1940 onwards), 1889 Ib.

Dung is ploughed- in in autunm. Rape cake and minerals are applieA in autunm
on the seed. beC. 21.5 I'b, N per acre of the N1 , N2 and N1 treatlnents is
applied in autunn and the remainder of the dressing in spring, except thatgtot 15 receives its fi.rII dressing in autunrn. Nitrate of sod.a i{*trrylli€+
is applied in sprilg, there being tlo applications at j-ntervals of a month
on plot '16. PIot 2A vas unmanure d before I88!.

Ihe e:rperiment is discussed., and early departures flom the trz'esent
maauring scheme are described by Sir John Russell ard D. J. Watson j,n
tiThe Rothamsted tr'ie1d Experirnents in the grorrth of vheltrr, Imp. Br:reau Soil
Sci. Tech. Comm. No. 40.

Ixvestigations by the Soil Microbiology DetrErtrnent ere described by
B. N. Singh, 'r1tre effect of artificial fertilizers and dung on the m:rnbers of
amoebae in RotherEted soils", J. Gen. Microbi o\. 1_, (91+9), 2A\.

Ileed. surweys have been made annually by the Botarv Deparlment.
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The pres.nt faaloving cvcle arrd- the precedi-ng fallors are sho-,'n in
the c'.iagram be1or. (C = crop, F = fa1-J-ov), ltre sectiors (t to V) are
nuribered i-n order fron the upper (::estern) end of the fiel-d.. heparatory
to.the first fa11ow the field nas harvested in five separate sect:-ons (192!).

Yearl I I1 III W V IIIIIITVV
1966

1927

1928

1929

19ro
P[ot

c c -c' r' E 11933,-r8,-41,-r+Bl c c c c F

c c F F y 11914,-19,-14,-r+9 | c c C FC

FFFCC

FFFCC

t/t.t

1gr1 ,-16,-41 ,-l+6 1 F C C

1912,-17,-\2,-4tl c F c c c

Varitsty

ReC. Standard

Sg:arehead s Master

Squ.arehead.s llaster

Red Stend,3.rd.

Red Standard

Red St:adard

Red Standsxd

Squareheads \lastet 13/ \

Squareheads Master 1r/4

UULJUU 19r5,-4o,+5,-5ol c c F c c

extend.s over sections I anal II on1y.

Crop Notes

Date harvesteal

.tu-rg. '18

Aug. 8

Aug. 20

A.tS. '15

Are. l*

.tiug. 5

Lttg 12

-{.ug. 1 5

Arg. 8

Crop
Year Date sotm

1959 oct. 26

1940 oct. 25

19t+1 Oct.25

191+2 Oct. 2l+

1Y+1 Oct. 1l

19\4 Oct. 15

1945 Nov. 8

19t+5 Oct. 20

19t+1 Oct. )1

h t94t there -..:.s a considerabLe aroolrrt of lodgilg, particularly on plots
2I', 28, 8, 12, 1l+ and 15.
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Total Grain:
Years after falIoi-r 1 2

c"rt. per acre
Mearr

!5th season, 1!l!

c-Jt. pel acre
Mean

Plot Section V

(c)
(Nz)

Section IV

II I III

2+.1 18.5 15.7 19.1
26.1 2r.5 15.7 18.1
16.7 7.7 8.7 8.9
18.6 9.9 9.' 7.8

22.' 1r.8 10.9 11.8
26.\ ',t9.' ',tt.5 15.8
n.8 21.6 11.8 12.5
2\-1 16,2 11.t 1t+.O

2O.2 19.6 14.t+ 17.1
18.5 18.9 13.\ 15.8
21.2 n.L 1q-8 15.t+
21.1 17.5 1t+.t+ 15.,
24.6 t9.9 1t+.1 17.1
17.8 16.5 12.7 12.8

25.4 18.' 11.8 1r.5
1r.7 10.1 5.6 7.9
22.5 17.1 'il].6 1r.5

21.8 17.5 12,\ 16.2
y 1).J 1).2 \r!

62.1 Ua.1 41.a 42.8
6t+.2 51.6 t+8.9 47.8
29.1 11.0 16.t+ 19.1
t6.1 2t+.9 21.9 19.2

45.' 33.9 29,5 5t+5
,5.8 41.4 19.8 17.7
59.0 5t+.7 62.9 52.9
51.5 15.2 28.5 29.8

38.8 35.611.)+ 12.4
16.6 15.7 28.3 3o.4
r+2.4 lrr. 1 

'2.7 
32.1

55.2 t+2.1 t1.a 35.2
52.7 35.3 29.1 )2.4
11.1 3t+-1 2E.A 29.1

69.4 \8.9 41.6 \4.9
51 ,6 2+418.8 21.8
41.8 58t1 

'\.8 
25.9

t+2.6 12.6 27.1 29.2
'- t+2.6 12.7

55.1 t+\5 42.2 39.'
57.8 42.t+ t+5.5 t+).1
23.618.1 16.1 13.1
38.8 11.0 17.9 22.6

47.5 25.5 21.5 2E.2
61 .1 35.2 11.1 t+z.t+
51.8 51.7 t+7"5 55.1
5o.1 3a.3 1r-o 41.t+

25.A 2t+.3 21.9 21.8
41,+31.5 2r.3 to.c
t+3.1 29.8 10.9 16.2
59,1 13.5 13.6 17.1
5t+.9 10.2 10. t+ 16. 2
51.3 25.1 11.3 13.1

50.3 40. 1 $.a 45.)
56.r+ 19.1 

'9.1 
\2.2

11.5 11.1 11.1 15.3

2AD
2BD
,o5c
5\c
7 N^C
8 r(c
9 Ni'c

19.5
20.8
10.5
11 .l+

1l+. 8
18. 8
16.7
16.t+

17.8
16.7
18.2
17.5
18.9
,t5.0

11. 

'9,'
16.9

11.0
16. 2

47.2
51.1
n.6
25.5

l+0. 8
\4,2
57.t+
16.8

,5.0
329
16.9
41.6
11.1+
12.1+

51.7
2t+.2
55.6

,2.9
,7,6

10
11
12
13
1l+
15

16
17.l
18J

19
20

N2
N:P
rfesrfx
r(a,r
N;*
N^'C
M and C in
6lternate

yeers
R
N2c '

97th season, 191+0

VII 7

2I\ W8D
3O
5c
6 N,C
7 N;C
I l'Ec
9 N1 'C

N?
N;P
N;PS
N;H(
N-2Ed
i5'€

51.1 
'1.9 

27.1 15.4:
37.o 29.a 12.' 21.8+
21.5 11.612.6 15.\
25.5 12.7 11+.t+ 16,1

1o.5 17.1 17.8 20.8
1t+.6 21 .1 2t+.4 26.1
)2.2 2l . I 21 . t+ 29.9
11.7 19.o 2o.9 26.1

14.8 18. t+ 17.5 19.3
27.9 19. A 2a.a 2o.9
12.9 2o.1 22.9 25.5
15.7 17.8 22.5 2tt-o
)tF4 18.7 22.1 2tt-1
12.6 15, 1 22.6 25.3

,t.B 26.8 29.6 27.6
53.7 25.2 26.? 28.6
Ztt_ )+ 11.O 11 .5 12.2

1t+? 19.4 Z.a 2o.l
- - 2O.l+ 23.O

,o.5
15.8
17.2

21,6
26.7
29.2
2l$ 5

11. 6
22. O
,4, l.

25.o
2l+.9
2l+. o

45.1+
47.5
2a.6

11 .2
U+.2
5l+. 1

19;4

25.O
12.4
15.2
41 .1
31.9

41. t
Ut-2
2C.3

1r.4
29, t+

R
N2c

10
11
12
'15
14
15

16
17)
1al
19
20

29 .l+
23.4
14.8

21.1 52.' 23.5 29.3 11.
- - 25.t+ lt.

B

I
Strar:Total

1

Plot

Nr'c
I! snd C in
ilternrte



.-{:reat - BroadbaLl<

Years a-fter fa1Ior1 2

ELot III IV

N.C
N:C
(c
Ni'c

N^
rfr
N:PS
16x
16E'f
fzs

Totaf Grain; c{t. Per acre Totaf Stra'nt:
12

./t. r
c'r't. per acre

ll ean

2AD
28D
3o5c

15.3 13.7 14.4 9.5
19.2 16.0 16.2 9.1
1t+- j 4.5 6.5 4.7
1t+.9 5.0 7.2 5.9

15.1 9.6 9.8 7.5
11 .1 1)+.2 12. 6 11 . t
2O.9 1t+.1 11.1 15.2
17.3 12, 1 11.9 11.6

13.3 1t+.3 12.5 12.2
16.7 1t+.5 10.9 11.1
13.2 16. O 1t+.1 13.3
19.1 1\.5 9.9 11.1
19.1 15.7 11.8 12.1
13.4 12.o 5.6 9.3

21.1 15.9 1)+-9 15.7
1r. 6 5.1 t+. o t+- 1

1a.a 12.2 12.L 1A- 1

1a.o 11.5 9.1 '9.2
11. 5

season,

11.6
15.1
7.5
o. I

10.7
1r.3
16. 1

11.1+

11.2
1r. t
15.5
1r.a
't5.1
11.1+

17.O
7.4

13.1+

12.5
11.6

,o1
31. 6
12.O
14.0

13.5
to.2
17.1
25.6

22.7
23. t+

26.1+
2th2
25.3
20.7

<1 
'

1 l+. 1

23.2

19.4
19.5

45.0
)+1 .,
r 8.7
21.5

14.1
19.4
)+3. )+

1a.5

,42

32.1
36.4
12.1
31.+

13. c
3 6.7
20. )+

35.4

)+a.1 26.6 25.O 25.
41.3 lo.3 23.3 25.7
23.9 1.6 3.1 7.3
23.1 10. 

' 
12.)+ 10.O

6
1
o

9

10
11
12
1'
14
15

29.1 16.1 15.2 1t+. O

19.7 11.7 21.2 22.2
t+6.2 17.612.1 35.o
11+. 6 22.8 22.2 22.3

Section
2o.7 21.7 2t+.5 27.9
19.6 25,A 2A.6 26.6
15.7 1o.1 1r.9 15.o
21.511.7 16.1 17.o

25.1 16.5 13.6 21.5
23.9 21.A 27.1 26.t+
25.8 2r.7 23.3 2+.E
2'1.1 2o.5 17.8 1A.c

22.9 2).t+ 13.5 11 .2
13.2 21 .1 ',t-|.9 16.5
24.5 24.4 25.1+ 21.4
23.a 22.7 21.' 21.3
25.A 22. t+ 25.O 22.1
23.6 2o.9 21.1 21.2

23.1 25.6 2t+.3 21.5
23.3 22.2 25.4 2)+. O

21.6|a.4 11.5 11.6

11.1 22.2 21.O 2t+.1
2l+. O

26.5 21.2 19.6 17.
1O.2 26.1 19.r+ 13.0
15.0 27.o 21.6 2O.2
23.1 23.0 22.1 13.6
lt+.t+ 23.3 22.J 13.4
36.7 20.1 11.1 14.2

t+9.7 35.2 51.7 t1.c
35.5 a.L 5.2 5.4
11 .8 21.r 21.6 13.A

29.9 22.1 11.1 11.6
19.5

1942
I III IV

52.2 +1.2 45.1 )+3.6
53.5 41.2 45.1 42.)+
22.1 1r.5 2A.1 13.5
34.7 15.5 25.1 20.7

t+2. ) 22.7 26.1 29 . t+

t+3.3 tr,9 11 . 1 16.4
52.t+ 19.8 t+1.5 39,7
45.2 29.1 24.1 21+.O

12.2 28. 6 22. a 21.)+
29.2 28.2 2).1 11.2
37.0 15.1 29.1 26.1
+3.5 31.1 3).1 52.9
15.)+ 12.2 )2.2 23.6
t+9.3 i3.5 11.5 12. 6

46.616.2 35.5 )1.9
t+3. )+ 31.6 )1.21t+.1
29.6 14.6 15.5 22.1

)+2.7 29,1 13.1 11.1
15.o

season99th
V

2;
28
1
5

2t+. 2
25.1+
1t+ 2
16.8

20.l+
26. t+

26.'
20.8

20.5
18. 5
21.3
24.5
23,7
2r.6

25.4
zit. 1
14. t
25.2
2\-O

6

7
B

9

10
11

12
13
1l+
15

cavings and chaff. : Sulphate of arrnoni-a applied il auturan-

9

15
17)
18,

N^'C
ri ana c :-n (c )
hlternate (N^years z

R

N2c'
19
20

D
D
0

N,C
Nlc
NiC
Ni'C

u"
uIS
N-2lK
N:RT

$'c
16 N^'c
171 ff and C i" (Nr)
1aI afternate (cf- years
19R
20 NrC'

t ull.ra"= "t".r, V



x

q
x

2ir D
2BD
1o5c
le N,c,7 N;C3 r,cce Ni'c

Years after fe,Lfow

10 N2
11 N:P

i; fM"R
1l+ $nt15 t5rc

16 N^'C
t7) rf, ana c :n (c)
1Bl Slternate (tlZ)

ye axs

Plot Section

5 N"C
7 N^Cs r(c
9 Ini'c

10 N^
11 q"
12 N;IS
1a N=K
1t+ rfn't
15 fr{
15 N^ 'C
17) Ni and c in (N2)
181 6lternate (c)

/ years
19R
20 N^C'

|Incfutles strar,

cwt. per acre lotaI StraJ: c;,'t. per acre
Mean IIe an
season,

III IV III TV

N2c '

1l .o
36.1

19
20

23.5 2o.o 15.9 6,6
29.7 21 .4 21.1 14.t+
25.O 11.t+ 10.1 8.5
24.9 12.' 11.0 8.8

25.0 17.0 1)+7 11.'
28.5 26. 1 21.7 21.'
27.t 23.6 2o.5 1E.9
26.5 2a.3 16.t+ 16.5

2t+.1 25.1 20,6 19. O

21.A 2t+.1 19.6 19.1
25.3 2).t+ 21.1 2.9
5O.O 21.t 19.5 2O.1
26.t+ 25.1 2O,g 21.5
25.5 22.2 19.1 19.'

11.2 2r.5 23.7 21.5
23.t 11.t+ 9.7 4.5
27.3 22.1 22.2 22.2

2d.9 21.6 19.1 2O.2
2r.2 19.9

2

1t+. 2

17.5
2l+. l+
22.6
20. o

22.2
21.E
23.1+
22.8
23.5

27.8
13.2
21.5

2r.o
2',1.6

101st season,

21.2
25.6
't 1.0
'12.1

1 6.2
23.O
26.4
14.2

17.1+
1l+.9
18.2
21.1
19.O
21.5

26.2
21 .2
12.5

62.5 49.8 t+1.0 45.8
65.9 57.5 t+8.5 l+9.4
,7.9 17.6 1t+-2 11.1
4r., 17.6 17.' 1\.1

t+6.1 28.2 26.1 25.5
5t+.4 50.7 U+.4 Lr.9
58.7 &.o 54.3 5t+.,
t$.8 t+0.5 32.3 51.1

,6.\ 41.2 3\.1 
'1.o,6.2 42.4 30.1 
'0.9U+.2 )+3.5 ,6.2 t+o.5

5r.7 47.5 38.7 tp.t
t+1.1 t+5.9 35.4 )B.O
t+5.1 41.9 17.1 t6.o

55.1 52.2 5o.B 4r.5
36.4 17.1 1t+.t+ 12.5
)+5.' 18.1 

'9.9 '9.8
t+r.6 r7.8 11.5 t5.'
36.2 17.2

19\4
VII

62.4 \8.5 )+1.8 ,6.t+
5r;r' 51 .5: 50. 0 L'8. 8
21.t+ 12.1 12.1 12.O
29.' 11.8 11.8 1q-I

,8.7 14.7 22.9 19.2
t+6., ,6.9 33.6 3r.9
5t+.5 U* t+ 51.2 45.1+
55.1 22.2 21.2 

'1.'
26.2 27.4 29.4 25.2
25.4 26.1 21 .B 2)+.6
,6,9 25.3 31.8 21.o
t+6.7 16.6 41.o 31.9
t+2.9 27.9 31.5 26.6
45.8 r2.o 40.9 31.7

51.61o.8 56.8 17.1p+., 28.2 31.1 29.2
t+2.1 9.2 8.5 1O.6

50.0
55.4
20.2
21.1

,1.5
43.4
56.3
13.1

15.7
55.0
41. 0
t+5.6
l+0, I
l+0. I

50.6
20.2
40. B

l+1.3
50.9
111- t+

16.3

2l+.9
)3.9
l+9.1+
2d.o

21.o
26.o
10.2
39.o
32.2
,7.6

39.',|
15.2
17.6

24, D
,2B D

3o
)u

1 III
29.3 22.7 15.6 15.d
29.2 27.5 22.5 23.2
18.5 3.3 7.9 9.1
20.2 9.0 9.1 10.2

25.1 11.7 1\-9 1).1
29.5 19.5 22.8 20.6
29.9 21.6 2tk9 21.0
23.9 13.9 15.4 19.3

16.2 13. t+ 17.t+ 17.6
15.3 15.7 1t+.2 1r.8
22.6 16.5 11.2 16.6
28.'7 2O.1 2O.2 17.7
27.2 15.0 17.5 15.6
25.8 19.1 2o.7 2o.1

51.4 23.4 21.7 26.5
26.9 18.9 19.2 2a,o
27.2 8.9 5.1 7.7

29.' 18.1 16.1 15.4
20.7 11,9

19.1 I 5o.9 28.t+ 21.t+ 21.5112.6
17ttr 11.4 21.1 27,4

q
Yn\

s.
ca'Lings and chaff. x Sulphate of arnnoni-a appIi,ed. in autr:m.

A/1.6
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Vlheat - Broadba.lk

Total Grain:
Years after fallow 1 2

cwt. per acre

25.1 28.9 21.1 12.1
25.t+ 11 . O 25.O 17.5
l!-6 11.6 6.5 7.6
20.9 1t+.9 9.9 10.5

21.5 18.9 11.t+ 13.7
21.) 2A.8 16.1 22.3
2t+.A 2'7.8 22.5 25.2
15.2 15. t+ 11.2 1t+.7

14-6 21.7 15.J 1).7
1\2 17.5 11.9 16.2
18.5 22.a 16.9 16.8
21.r 22,) 15.1 15.t+
16.C 21.8 1l+.4 14,4
22. t+ 20.O 11.7 18.t+

21 .O 21.5 20,8 2a.L
16.6 10.1 7.7 9.?
20.8 16.5 11.2 16.t+

21.2 18.0 ltbg 16.1
1r.615.2

Total StraJ:
12

4t.t
cwt. per acre

l{eanMeal
season , 194

IV

6
7
8
9

10
11

12
11
1l+
15

D
D
0
C

N,C

4?S
roi'.

,L
2B

1
5

(c)
(Nz)

16

rIJ

't9
20

N,
N;P
N;PS
NitX
N!nt
Ni*c

10
11
12
1'
r+
4a

N2

I\6FS
N;tr
N;El{
Nr*c

N, tc

$, ancl C in
Elternate

yeaxs
R
Nzc '

W7 t+5.1 +3.1 t+7.1
52.5 +9.0 t+6.5 52,5
22.1 1t+-6 10. I 12.o
ltro 17.6 11.1 15.5

40.2 )0.7 19.4 22.1
42.0 15.2 29.5 t+1. t+

l+t.g t+g. t+ \a.9 55.2
,0.) 25.1 22.5 27.5

2t+.4 51.8 2t+.1 24.8
29.5 26.2 22.9 29.2
15.0 1t*2 21.6 11.5
45. 1 r+0, 2 21.9 11.9
,8.t+ 19.1 25.1 29-5
41.2 31.1 ro.516.t+

1+1 .8 r+1.5 
'9.3 

41.1+
2 ?9i 9 1 I 5.,9 I t 4.41 1 51 1

18.1 26.5 28.4 28.4

t+1.1 21.1 25.2 28.3
28.1 28.6

22.1+

10. 1

14. 0

,t6.9
20.6
24.9
1t+ 6

16.5
15.4
18. 6
19. O

11.2
19.5

21.4
't ,10
11.7

18. 1

1A- 4

45.)+
50.1
1!- 9
20.1

28.1
,1.8
t+7.4
26. l+

26.'
27.O
12, 

'16. 
',3. o

15.4

l+1 .5
t83'
,2.9

10.4
28.4

56.9
56,2
n.6
26.5

11.8
U+-9
60.6
,9.8

19.9
37.4
11. 6
45,9
t+1.8
l+1 .o

5r. o
46.t
22. I

X

2AD
2BD
,o5c

III TV VII
11 .7 't 5. t++ 20, O 11 .9
29,3 18.2+ 21 .o 22.2
18.7 1.t 7.1 1-1
20. t+ 9.2 9.7 1O.A

zt+.t+ 9.8 g.g 8.8
26.1+ 15.9 15.1 lt+ t+

11 .4 2O.2 20.1 17.O
26.6 18.2 14.6 12.1

25.6 19.5 12.1 16.9
20.215.2 15.2 1t+.5
22.\ 15.' 11.9 16.0
29.o 11.4 14.9 1t+.7
25.t 2o.9 16.8 15.1
25.3 17.9 15.5 14.1

11.9 20.6 19.2 15.2
2t+.5 19.1 19.6 15.9
18.9 9.1 7.9 1.t

24.' 18.1 1-7.O 13.1
11 .1

1OJrd season,

21 .2
22.7
10.2
12.1

11.2
18. 0
22.2
11 .9

18.6
16.'
15.4
19.0
19 .5
i,8.1+

22. O

J9.8
10. 0

18.2
,11.1

1gt+6
III TV

71 .6 55.f 55.7 t+5.1
7r.5 12.2+L8.3 48.6
,5.9 16.o 14.6 15.9
l+o . o 22. o 19.1 ?t+. t
5r.6 29.2 25.8 26.8
5r.9 41.218.1 16.t+
72.0 59.9 51 .1 52.6
52.8 4o.1 1\2 11.9

51 .8 40.81r.9 11.1
39.' U+.2 14.1 32.1
45.r r7.7 14.o 1).2
62.a wo 39.6 t8.o
47.8 45,5 41.4 12.6
58.1 J8.5 12.8 1t 5

67.6 5).1 t+7.9 41.1
5a.6 L2.2 t+6.5 16.0
42.1 2O.5 18.) 1O.2

50., )9.4 11.5 27.7
28.1

5 N,C
7 N:Cg t,tc
9 Ni'c

16 N^'C
17J N: ana c tur (N^)
$ J Srternate (cf

years
19R
20 N2C'

,8. B
28. 1

rl



Years after fallow

Plot Sectlon

A/1.8

cw't. per acre Total Stra#: cwt. per, acre
l+ | Mean Mean

season,

.l't^
Nrr
NF
N:?K
rfa,tff{
N^'C
It' ana c in (c)
5.lternate (Nz)

year s
R

Total Grain:
12

19.1 14.6 19.4 14.6
20.5 16.9 15.o 14.5
1 0. 1 l+. l+ .5.7 t+.9
16.5 6.2 9.5 7.9

19.0 9.0 8.8 7.'
22.3 12.5 7.8 1.1
2A,7 16.7 12.4 11.5
15.1 9.4 6.5 6.9

8. 1 8. I 5.1 4. 1

9.t+ 9.8 5.8 4.0
13.o 10.o 7.1 5.5
22.2 9.7 5.7 6.1
14.5 1o.t 7.t 6.6
20.5 11.5 9.1 1.O

19.2 1r.6 11.1 11.1
14.6 5.o 5.5 6.t+
16.1 1o.1 1t+.9 15.,

15.7 1o.o 8.5 1o.2
o-,

28.) 19.1 25.9 20.7
11.9 25.7 2A.1 20.6
12.0 5.1 1.3 5.1
24.' 9.1 12.8 12.9

25.0 1r.2 15.6 11.8
28.4 18. 111.9 15.6
1t+.3 2r.6 22.3 2r.o
25.5 11.' 1A.O 11.2

16.7 11.5 7.1 6.5
22.9 12.0 1.5 8. 1

2r.9 14.o 11.5 13.6
to.8 15,O 12.2 11.'
25.1 17.5 11.1 12.5
29.2 20.6 15.5 11.6

28.5 19.' 19.4 18.8
21.7 9.7 8.t+ 9.7
21.215.2 19. 6 19. )+

21.6 15.1 15.9 16.9
15. 0

6
7
6
9

10
11
12
1'
1l+
15

D

D
0
C

Nnc
N:C
frc
r('c

2A
28
t
5

16

1r]

19
20

15.9
15. 8
b.t

10.0

11.0
12.4
1r. t
9.'
6.\
1.2
8.9

I t. z
9.8

12, O

13.8
1.9

1t+ 2

1'1.1
9.7

23,6
24.6
7.8

1i{- 8

16.9
19. 0
25.8
1l+' 5

10. 5
12.6
'15.8
17.'
16.6
18.7

21.5
12.4
18. 8

17.1+
15. O

\

tk 
"I.lu.* straw, cavings arrd chaff

*Srlph.t. of armonia applied il autumr
*Yi"ld" from sna11 areas left after cutting green vi:eat and wild oats.

( on1y happenecl in 1 9lr0 and 1 9L5 )

Nzc'

r1IL



t/z.t
BfuAEY - HOOSTT ,D

E4peri-ments on barley grosn contjruously on tbe same land were
begun on Hoosfleltl in 1852: th6 general purpos€ being the same as on
Broadbalk. 0n Hoosfield holcever the mineraf rnnur€ s iri various
coni:inations were faid on strips running lengthtuaye along the fie1d, and
these ',ver e crosseal at right angles by strips of various nitrogenous
manur€s, to gj-ve plots of anproximately )./6 acrc - one for each treatrn€nt'
Durrg alone lras atrplied to a plot outsiCc this factorial arrangement.

Since p1!, Pluna ge Archer ]ras becn the varj-ety gr ol'm; cxcept
ihat from 1!29 to 19J2 Plunage Archer and Spratt Archer rlere grov'rr in
strips running thr ough aIL the plots, Wceds have been troublesorrc on
Hoosfieldr as on Broadbalkp and it vras found necessary to fallov thc
vdrole field in L9!2' 7913 anC 1941. Commencing in l-944 a ycarly
spraying ,alth DNOC ( dinitro-or tho-cre soL) ras given in late . ir{ay or ear1Jr
J-une to check broaC-leaved v-reeds, but vi-lc oat (Avcna fatua) has become
a serious pcst in r€ccnt years and hanal pulling is regular\r carricd out.

1ryeed strrvcys have been rnde by the Botany Departmcnt.

Trcatmcnts

Symbols and aununts per acrc
Cross Dr:e ssinAs

0 Unmanurcd
A Sufphats' of arnnoni,a, ,+J lb' N
AA Nitrate of socla, 1+l lb. N
AAS Nitratc of soda, 45 th. li; silicate of soda,
C Rape cakc (castor bean mcal from l-940 onrords),

Strip _Dre sgg
P
K
S

IvI

Supcrphosphatc, 65 !b. P)oq
Sulphatc of poiashl 98 - -Ib. K20
Sulphate of sotla, 10O l-b.
Sulphate of rnagncsia, 10O Ib.

Ao.g. 2J
Aug. 6
Aug. 2J
Aug. 1l

Idar. 2!'
L'iar. 9
'ttLar .25 -
Apr. 1l

400 ]b.
1,000 lb.

Aug. 18
Aug. B
Aug. 2J
eug. $

Plot Drc s sinss

D i'arryaral nanurc, 14 tons
Dr Unnam:rcd, folloring farn5/aral mnure 1852-71-
F Unmanurc d r following furnacc ast' 1852-1933

Nitratc of soie, 41 Ib. N
Nf i Nitratc of soda, 4J lb. N, folloIJllng doublc drcssing ]'852-57

Dung is plougfred in in v;i.nterl aII othcr manurcs are
broaalcast in spring dwing thc preparati-on of thc sccdbcd'

Ycar Sov,n Iiarvc ste d Ycar So lwr Harvestcd

t939
191+0
1941
]-942

Mar.
liar.
]{ar.
Mar.

L9A+
19t+5
]946
L947

10
t2
t]
,o

Crop Notes

\i



Plot
Cross

Dressing
Strip

Dre ssiag

?ota1 grain: cwt. per acr:o

t939 1940 ]941 ]942

A/ 2.?,

19U+ 19t+5 lY+6 ]-9t+]

0
P
KSM
IKS}d
!K

0
P
anul
PKSIYi

0
P
KSli
lKsld

0
P
KSM
PIGS!i

Dr
D
0

NI
Nrl

AA
AA
AA
NA

AAS
AAS
AAS
AAS

C

c

l_

2
5
l+

5

t
2

4
5

I
2
1
4

L
2
3
4

f
2
3
4

0
o
0
0
o

A
A
A
A
I

0
P
KSl{
PKSlvl
TK

oc
12.5
t2.o
u.7
11.9

17.1
20.7
18.l+
2+.9
22.2

t6,5
2+.3
18.0
2t+.6

19. B
2+.5
22.4
26.2

2t.o
2L.4
19.6
24.1

t5,3
32.8
10.9
10.4
17.t+
21. )+

6.)+
9.4
7.8

10.9
fa

L2.2
15.8
t3.5
14.4
18.2

t3.9
20.8
u,3
2L.2

19.5
20.5
19.4
23.2

L5.6
L6.6
16.8
L9.3

9.7
20. B
o.)

14. B
17.8

2.L
4.4

4.i
3.8

8,5
6.6

].2.2
8.5

EE

8.8
6.8

L2.2

7.t
8.2
8.4

L2.9

1.1

10.6

)+.2

2.r
r.9
7.1
7.8

g.E
11.1
12.4
].4.9
]4.9

o ,.

8.0
la.2
L2.2
9.0

6.0
9.9

10.6
w.9

9.6
LO.2
12,8
:.6.2

7.)+
1.5

ta.3
1Z C

11. B
t2.l
8.7
5.9
o.r
8.0

14.8
cc1
17.9
27.8
28.6

10.4
15.3
11. B
21.!
13.9

t2.L
2]-.3
II.4
24.4

I+.l+
24.1+
12, )+
zo.t

t6.4
28.5
22.1
28.5

25.4
10.9
u.8
15.1
lJ.1
17.8

11.2
11.7
18.1
2!.L
20.8

15. b
22.9
2t.9
22.0
1l}.8

18.1
25.O
2L.2
28.7

18.L
24.O
22.6
26.8

t9.4
21.)+
2+.9
27.5

21.6
36.6
r4.6
L3.2
l_8.5
23.L

1O.2
10. J
1I. B

L3.3
l.3.4

15.0
14.4
t5.6
15.0

f9. b
t6.4
.t_o. o
ZZ. )

20.0
72.5

u.7
t7.9
40.5
38.9

14.0
)2. o
8.1

11.1
u.8
17.8

8.)
ot

10.8

1.t
9.0

1r.8

L7.4

1.1
t2.o

13. )+

t]_.0
11.)+
73.6
t6.6

lt+.6
J-6. O

-16. -L

10.5
2t.a
6.9
8.l_

L2.9
t9.6

7-t
-7-2

5-1
G2
I
2

{

r+



*

- /c zBarfey - Hoosfiel4

Cross
Plot Dre ssi:rg

Barley - .rcosfield

Total strar: c1vt, per acre

Str ip
Dressing ]!939 igLC ]r9\L ]!942 L9U+ L945 1946 l9)+7

3{'bx

'0 0

OP
0 KSUI

O PKSIn

0 PI(

AO
AP
A KSII
A PKSM
A PI(

A.l|0
A.l\P
AA KS}d

AA EKSIYI

AAS O

AAS P
AAS KSid
AAS PKSII

CO
CP
C KSM

C PKSIT

Dr
D
0
F
Nr
Ntl

f
2

4
5

1
2

)+

5

I
.2

4

I
2

4

I

I
2

2
3
4

1-2
6-r
G2

11. B 6.6 E.2
l.2.3 7 .3 l.t
19.0 9.6 9.9
20.0 r3.1 LZ.r
b.5 9.9 It+.1

2r.1 18.B 18.5
23.4 24.1 2:-.5
23.a 15.1 18.7
25.4 20.9 t9.3
29.t 28.1 25.2

21.2 21.6 rB.9
27.9 24.1 25.2
25.1 21.2 23.8
25,7 2\.5 21.8

28.3 26.0 22.2
21.8 29.0 2t,5
2-7.2 22.4 22.3
21.5 25.4 2L.7

25.1 25.1 2t.5
25.+ 23.9 21.0
23.4 Zt.L 2I.5
25.8 23.L 2a.r

21.0 }6- o L3.2
4J..4 t,.5 32.2
14.1 10.1 7.9
t3.9 6.1+ 7.8
2+.0 23.4 22.8
28,5 25.4 22.1

10.9 14.E
l-0.8 16.2
t5.2 t7.)+
t9.5 23.2
19.9 27.8

IO. I I.L. O

76.6 ].t+.9
u.8 L2.7
23.1 2t.6
29.8 2+.o

]o o 1E ?

22.1 21.2
2o.7 r3.L

26.1 19.B
25,2 2+.6
27.o L5.9
28.2 27.3

2r.5 IE.1
2L.4 26.9
24.1 24.o
27.2 32.6

76.6 23.9
3L.7 32.5
u.8 18.7
r1.4 lJ.B
23.1 16.6
24.8 19.8

Lz.L 9. s 5.0
I0.8 9.t+ 6.4
17.o rr.o 6.,
18. 1 14.8 9.]
t9.9 14.4 1o.o

L5.8 J.5.4 5.1
25.9 16.5 9.5
2t+.'7 27.5 i5.4
fl.a 22.2 10.6
19.2 1r.t+ 20.O

25.7 22.4 9.6
10.0 22,t+ L4.5
26.+ 25.3 15.&
32,O 28.0 1l_.1

30.t+ 21.L :-'2.6
32.L 26.7 15.0
32.4 2o.r t1.o
35.2 31.9 L2.1

29.4 24.t 15.2
32.o 23.6 L7.8
29.3 6t.5 t5.4
33J+ 52.1 26.0

23.5 L7.9 11.E
\5.2 t+l.3 2t.4
r4.5 10.7 8.,1+

r3.5 1r.l 8.3
26.8 2]-.7 L3.9
29.3 21.8 18.2

r5



l(



Mt.t
f,IIEAT AEIER FALIOT - HOOSETETiD

Comparison of a Three-Year FaILow vrith a One-Year Fa11ow

The lanr1 has been unma:rur:ecl since 18!1. There are two $-acre
strips, each rlivicletl into four parts, and the strips are faLl-orrcal in
aLternate years. I:rr 1912 ancl after, one quarter of the ship in crop
has also been fallone d, tli-fferent quarters bei-ng selected il successive
years , tlms p'ovi-tling iI every year frora 19ll+ onrvards a ccrmparison of
the effect of a three-year fal1ow vith the effect of a one -year fa11oqr.
Italf the erlrriment is unrler rheat after a one-Jrear faL1ow, so that
continuity with trn'evious results is maintainecl

Cropping of strips A arrd B

C = Crop.

1,2 L'
F = Fa1lov.

Year a+l81 B2 B4

1gt2,l+o
1gtr,-41
1911+, l+2

191' t+'
1916 U+
19t7, \5
19r$ t+6

1919, l+7

F
F
C

F

F
C

I

I'FFF
CCFC
FFFF
CCCF
FFFF
FCCC
I'FFF
CFCC

ccc
FFF
FCC

CFC
FFF
CCF
FFF

Crop
Year Date Sovn

Crop Notes

Date Harve stetl Variety

19r9
1940
191+1

191+2

19t+1
19t+4
1945
19t+6
19t+l

Oct. 2l+
Oct. 23
Oct.28
Oct. 21

Oct. 15
Oct. 8
Oct. J0
0ct. 15

Oct. 18

Aug.
Aug.
/urg.
Aug.
/lug.
Aug.
/.ug.
Au&
-aug'

2l+
8
21

17
,
10
11
16
12

Red Stalcl,ard
Squareheaals l.{aster
Squareheads l[aster
Sherriffs "Stantl UPrr

Squareheads Master
Red Staadarcl
Re <I Stantlaril
Squsrehes.tls M*ter I )/ \
Sq]uareheads Master 11/ t+

tl
t1



Yields: cwt per acre

4 ).2

Total &ail
Ifter

lftor I year , years
. ?al1ow faIIor

Tota-l- Stra#
After

r'.fter 1 year J years
fallorv faflop

1919

1940

1941

1942

't94'

19U+

1945

19t+6

1947

B'
12.5

A2
11 .4

BL
6.9

l),,
12. t+

B1
1l+.9

A4
11.6

82
1',t.2

A1
11. 1

B'
6.2

84
9.1

It,
12.2

B1

7.9

J,4
1Q.6

B2
16.5

fi
17.4

B1
o(

ao

Bl+

5.3

B1
11.2

A4
12.1

82
9.3

1L1

B3
19.1

15. O

84
9.9

ttJ
11 .2

B1
8.9

11.1

12. O

8.0

12.4

11. O

15. 

'
10.2

10.-7

5.8

B1
20.1

T\2
17 .9

B4
10. 9

16. 

'
B1

21.6

u+
18.2

92
18. 0

,tt I

21.1

8.5

84
15.2

16.'

B1
12.0

!+
16.O

B2
91 0

23.9

91
16.7

21.\

84
8. 1

B,,I

19.6

lf+
18.2

B2
14- 8

)oa

B1
29.1

i,2
20. t+

B4
IO.O

ivl
26.O

B1
11. 6

18.6

17 ,5

12.5

'17.4

2l+.9

20.8

17. I

2r,5

9.4

*Inclutles straw, cavings ancl chaff.

IB



ilt*'l
CRO:S GAOWIV IN ROTATTON - AGDEI,L F]ET,D

The experinent, rJ:ich bege-n 1n 18[8, compares trro crop rotations, one
with dlover and the other rrith fal1ov, and the effect of nrineral manure
with .md without nitrogen applied to the root crops.

Area of each p1ot, 2J5 acre.

Sotations: Turnips or srredes, barley, cl,over or beans, Rlreat.
. lurnips or svedes, barley, fa1lo-r, rrheat,

Until 1!O!, half of each plot of turnlps was fetl on the 1and, the remaj.nder
being carted off. Subsequently all the roots vere carted.

lt'eatltents and rates of dressing.

Applied to the root crops only (al-1 arnounts per acre):
None;

liineral manure, with no nitrogen: Superphosphate, 84 Ib. PrO.;
Sulphate of potash, 2l+j Lb. K2O; sulphate of soda, 100 1b;- -
sulphate of magnesia, 200 1b.

Conplete minera-l and. nitrogeneous manure: As above, together with
sulphate of amnonia, 41 lb. N alrl 2r00O }b. castor bean meal or rape dust.
lrlE-l:rc?

Crop Notes.

Crop Sorrr Har:vesteal Var ie ty

1919
19t+O

1941
19t+2
19t+1
19\1+
19t+5
19t*5
191+7

1947

vheat
Turnips
Barley
Clorer
Iheat
Sqecles
Barley
Clover
llintex wheat
Spring nheat

Oct. 2'7, 1918
May J1
]vfarch 1!
May ) , 191+1

Oct. 15, 19lp
Jvte 2j

'l,{arch 9
!''yrj-l 6, 1/aj
Nov. 6, 1 9l+5
irpril l8

/urg. 15
Nov. 28
Sept. 10
JwLe 29
lug. 2
Nov. 5
Aug. 1[
June 24
Aug. 12
l*g. 21

Red. Standard
Bruce
Plumage k cher
],iontgomery Red
Red Stanilara
Mixed seed
Plunrage .Archer
Montgomery RetI
Squarehead.s Master 11/4
Atle

In 191+0 the turrrips, especially those on plots 1 and 2, ivere badly
attacked by Finger ald Toe disease.

In 1941+ three varcieties of sr.rcdes and eleven varieties of turnlps r;ere
so-;:n in strips do:n each plot. The turnips on aIL plots failetl, as did
also the s';.edes on plots ! a,rrd 5; aIL plots lrere attacked by d.isease,
plots J a:rd I less severely than the rest.

In 1947 the ntreat ;rintered badly, and it ':as decided to reso,r al.l of
plots 1, J and 5 and the :;est side of plots 2, 4 anrl 5 irith sprihg rrheat.

tq



Bnoduce per acre

ilt*.2

C

Complete
mineral and
nitrogenous

manu.re
12

Clover
or

Fa11ow beans

0

Unmanurecl
since 1848

56
Clov
or

Fa1}o.r beans

Mineral l,{am:re
No nitrogen

,4
Cfover
or

Fallow beans

19r5 Roots ( T,:rnips )
1917 Barley

Grain
Straw*

1!18 Clover hay
1919 f.rheat

Grain
Straw:

Root (turni.ps)
Barley

C.:rain
Stral.r-

Clover hay
'-{heat

Grain
Strsw''

19114 Roots ( Swede s )
1945 Barley

kain
Strawx

1!!5 Clover hay
1 9 1+7 llilt er r;he at

Grai-n
Straw"

1947 Spring -,'deeat

Graln
StraY/^

1.22 A.L7

o,5 0.3
t.4 2.1

- Qz

1l+. 9 11.9
26.3 19.9

T."-rent y-f ourth Coru:se

0.52 0. 14

7.4 t.211.9 10.8
- {n n

19.1 17.1
,o., 29.2

2.69 2.55

,.1 0.5
2.5 4.7

- Dol

18.2 22.2
32.9 36.6

tons

cwt.
cvt.
cwt.

cwt.
cwt.

tons

cwt.
cwt.
crt.

cfit.
cv*.

cwt.
cwt.

12.1+
11:4

12.3
15.3

9.5
10. 1

1.4

7.0
1t.3

5.6, 1.25

o.5 1.0
2.7 5. )+

- 25.1+

12.3 20.9
2t+.9 tt.2

1940
1941

191+2

194'

tons

cwt.
cwt.
cw-t.

srrt.
ffi.

t.95 5.a9

9.6 11.5
16.6 20.2

- 59.9

24.7 27.)+
,9.)+ 41 .7

5.26 5.01

19.8 n.9
21.5 15.7
- t+4.9

- to.u
- 2Lh9

n., 18.6
26.2 25.O

2.76 2.71

10., 4.2
12.9 18.6

- 12.9

21.2 27.1
il+.6 \2. t+

Trenty-fifth Cor:rse

1 0!,t+
15.1

3.53 2.o9

2t+9 2O.5
25.1 2\-9

- 25.o

- 12,1_ 17.3

18.5 15.3
22.3 19,1

\l

Tventy-thirci Course

*Diol,.d"" straw, cavings and chaff.
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e/s 't
MANCOI;DS AND SI.IGAR NTNT - IMUTIU,P

ktrrriments on root crols have been conclucted on Barnfield since
1841. White turnips vere grorn from 1841-1848, folloved by swedes until
1870 except for threc years 1B!J-1855 uhen the crop ras barley. Sugar
beet rag grorrn from 1871-1875 and then in lB75 the field ras eetablished
urder mangold.s, varicty Yellor Globe, rith practically the preEent
scheme of manuring. Since 1945 four rorrs of sugar beet, varlety f,lein E,
haie been dr-iUea on each plot in order to compare the grorth of mangold.s
ard. sugar beet under a rzide range of fertili.zer treatuent!. Gte leaves
of the crops are spread. and ploughed in on their zespective p1ots.

Area of each plot, lfi to l/J acre.

Syrobols and. amounts tr>er asre.

Cross Dressings

0 Unnarrured
N Nitrate of sod.a, 85 1b. N' A Su1tr*rate of anrmonia, 86 Ib. N
C RatrE cake, (castor bean meal f ron t 9AO onwards )

?000 1b.

Strip Dressings

P Superphostr*rate, 55 Ib. ProR
K Sultrhate of potash,,2le! 1ti tr.rO
S So<1ium chlortde, 2O0 Ib.
M Sulptrate of magncsia, 200 Ib.
Ca Calcium chlorid.e, 190 1b; potassium nitrate,

glo Lb; calcium nitrete, 1O0 Ib.
D Famyard. manure, 1lr tons

lYe a tnents

Strip Strip &oss Dresslngs

1D6rx02DF{<7rrilN
4FKSI{BOA
SP9NKSMAC

c

From 190! onrmrds, plot 4N has been rliwicted, t+(a) receiving the ctresslrg
NEKSM, /+(b) receiwing thc d.rcssing NPCa.

D:ng is ploughed dorrn in rrinter. The mineral marrrres, castor
bean meal, and one third of the sulphatc of anuonia ard nitrate of soda
are applj.ed after the first cultivation but before the seetl is atril1ed.
f}te remairrj-ng tlro-thirds of the nitrogenous fertilizers ar€ applled as a
topdressing about the time of singling.

2l



1939

19t+O

1941

1942

19t+5

Nov. t'l

Nov. 21

Nov.25

Dec. J

Nov.5

May 9

May 10

April IB

May I

April 27 blay 16

May 15

Nov. 15

Cct.25

Nov. 20

Nov. 11

act. )1

Oct. J0

ty's.z

Crop Notes

Date sor,tt Date liftcd Date soYm Date lifted

19\4

1945

May J

Apr"il 18

May J

945Q)

lg,*l?)

D47Q)

(1 ) uangolds
(2) Sugar bect

Investigations by the Soil Microbiolog,' Departnent are described. by
rl.V.Garcia, rrContribuicoes para o connecimento da }ficrobiologia do soIo.
Estudos sobre as bacterias autoctones e anibas ale tres talhoes clo capo
experirnental rle Barzrfieldrr, i\nais do Ins tj-tuto Superior d.e .lgrouomia 18.
(l9Sl) I, and by B.N.Singh, r'Ihe effect of artificial fertilizers and-
dung on the nr:mbers of amoebae in Rothamstcd soils , J. Gen.Microbiol. ,
1, ?949) 2o4.

'rS,*50)

J 72



Maneolds cn. Sugar Bcet - Barnfield
e/E.l

Leaves: tons per acre
Cross Dressing

ONEACStrip
Dressing

Mangolcls

Roots: tons per acr\e
Cross Dressing

NAAC

1959

1D
E DIK
I+ IK$[
(t)rca
5P
6I1(
7 lsM
80
9 NKSM

194.0

1D
2 DPK

4 H{$,[
4(u)rca

5IK
7 rsM
BO
9 NKSM

1941

1D
2 DFK
,+ PKSIII

4(b )Pca
5P5m
7 P${
BO
9 NKSI

19tp

1D
2 DPT
,l IKSI
4(u )Pca5P
5IK
7 ltiM
BO
9 NKSI

1.17 t+.61
3.46 5.o3
1.2O )+.O9

4.82
1.17 t+.5o
o.95 4.34
1.1o 4.51
o.92 t.r7
1.68

2J+4 l+.61
2.82 6.0'
1.'13 t+.r8

t+.56
o.91 2.92
9.85 2.Br+
o.99 4.29
1 .o2 ,.90
3.O2

o.B7 t+.27
1.29 4,t+5
0.08 2.90

2.18
0.18 2.O5
o.25 1.91
o.12 1.65
o.3t+ 1.54
2.56

1.8' t.1t
2.1o 4.45
o.52 3.5O

4-t1
o.66 2.45
o.14 2.98
0.10 ,.77
0.78 4.11
2.u

4.10 5.39 5.2'
t+.65 5.09 5.00
1.5t+ 5.71 ,.72

3.5O t+.O6 3.74
1.25 5.62 3.72
t.lO t+.92 t+.29
2.90 3.91 3.98

4.3o 4.62 1.78
5.40 5.75 4.17
3.t+7 5.21 3.36

2.91 4.17 1.29
2.+1 4.41 1.17
1.93 5.7't t+.75
1.2O 1+.O1 3.49

3.5t+ 4.37 l.B0
4.r+1 5.O2 4.O4
2.9t 4.15 3.O2

2.75 3.r7 1.12
2.5O 

'.72 
2.E7

2.55 \,06 3.26
,.:, o:e1 ,.:,

10.18
15.55
1.64

1.97
1.14
0.75
2.\D

25.r1
,1 .O5
24.O4
22.93
17 .l+,
20.81
22.25
15.78

21 .O9
27.)6
24.95

9.92
19.62
19.9t+
B:17

2O.O2 2t+.6
29.16 32.tt+
22.56 31.o8

B.r{o 6.tp
18.62 25.46
11.77 18.74
8.5r 5.lo

3.)o 3.L] ?.r5
t+.og t+.67 1.35
2.Bl+ t+.28 z.to

2.94 1.56 2.69
1.88 J.74 2.o1
2.54 3.o1 3.3'
2.69 245 2z:19

10.E6 18.69 ',t5.87 2r.55 22.18
14.07 22.'t4 19.06 28.67 2+.OO

,.62 18.05 15.\2 25.60 18.99
17.76

5.69 19.18 10.15 12.oo 12.45
,.o7 17.t+1 15.91 2t.o9 17.76
3.51 19.15 18.19 2r.9o 20.76
2'29 9'71 6'\8 1o'o' 10'''l

't7.10

15.03 25.82 20.54 2r.55 21.77.t8.tl 30.t5 27.17 30.61 26.37
t+.4, 21 .81 18.51 28.',19 22.65

21 .w
t+.64 19.91 P..59 15.60 tu.q
t+.1, 20.67 16.11 26.09 2O.2t+

).87 22.t+2 18.52 21.]$ 21.79
5.5t 17.7' 10.10 ,t2.11 13.22

19.5t+

3.(,J 11.97 12.10 18.17 15.68
t+.t+g 17.28 19.J5 22.67 20.60
0.12 8.54 9.N 19.19 17.12

6.o3
o.2)+ 8.lo 8.48 l',! .22 12.r9
o.41 a.59 12-q2 15.?9 15.',y5
o.15 6.47 10.20 18.57 15.89
o.7o 1,5o 2.61 1.06 2.97

11.81

20.98

2j



$

Strip
Dressirg

Roots I tons per acre
Cross Dres sing

NAAO

;t/E.t*

Leaves 3 tons per acre
Cross Dressing
NAACC

3,71 6.t*1 4.39 7.36 4.67
t.91 6.19 5.55 6.9o 5.7o
1.oa 7.12 4.53 5.97 5.32

6.15
't .r2 5.33 3.)+7 5.7o 5.21
o.55 4.21 j.62 6.17 3.47
0.53 5.o9 4.67 6.17 5.41
1.O5 5.25 t+.2',t 7.83 5.2+
t+.57

1943

1D
2DFK
L IKSM
4(b )PCa
5P
5TK
7 rsM
BO
9 NKSM

1D
2 DFK.

I FKS},,I

4(u )rca
5P6x
7 P$,{
80
9 NKSM

,t945

ID
2 DPr.
I IKSM
l(t)ma
5P
5EK
7 1'r9{
BO
9 NIGM

'tD
2 DP{<

4 FI(SM

l(u )rca5P6x.
7 tsM
80
9 NKSM

8.59 14.52
9.85 12Jp
1.48 8.06

9.16o,9't 1.6'l
1.27 7,16
1 .r1 t+.1o
0.44 5.69

12.25

11.79 14.09
13.35 20.36
6.75 15.to

1.95 t+.98
8.31 19.66
4.3r1 16.21
2.57 5.71

5.2t+ t+.89
5.1+1 l+.t+o
t+.31 1.91
70f

2.89 2.57
4.26 4.99
3.16 3.28
,.87 2.59

1.7+ 5.48
5.95 t+.26
5.82 5.2',1
5.i,
z.Bt+ 2.91
5.r1 3.89
J.96 5.02
5.19 )+.O'l

5.6' 5.82
7.58 6.56
6.51 rl.4o

3.28 1.87
5.99 3.62
6.19 4.75
4J5 t+.O6

t+.89 4.7O
5.o2 4.89
7.12 4,o9

L.48 2.96
0.2,t ,.06
t+.5, . \.45
2.76 3.t+3

8.15
9.1J
2.'t4

'r.14
,t.50
1.46
,t.46
8.4E

't9.to
20.00
1z-75
15.r5
10.47

9.O2
't2.02
4.01

15.12
1tJ.92
13.50

11 .51
11.54
9.75,tr.3t

1.77
4.01
o.76

1.08
1.',\t
o.95
o.51
t+.35

3.65
,,69
1.y2

o.95
1.20
0. 81

1.08
4.35

1,49
2.72
7.29

,.32
3.57
).28
t.o7
3.25

10.34
18.14
o Ez

5.)+5
1t+.17
14.1E
5:''

(

14.7) 12.O9
'17.97 11.3'l
a.72 16.2o

J.20 13.70
8.97 28.85
8.5E 11 .19
2.71 12.69

t+.77 +.E7 t+.31 4.8[
6.i4 5.i9 ,.82 4.2tJ
t+.87 2.gZ t+.Ol 3.77
l+.72
).77 1.75 2.91 2.42
2.25 3.23 t+.48 3.57
1,55 2.52 t+.50 2J+O
1.49 2.25 2.25 1.13

\\

Mangolds

12.18 25.71 19.1L l0.oB 28.10
14.14 22.r+ 21 .55 32.26 25.59
2.28 11.2tt 12.79 29.92 18.2-l

11.16
1.13 12.e9 11 .69 12.t+4 ',t)+.O7
2JA 17.61+ 15.8t+ 2-/.E5 19,47
1.85 17.95 13.72 22.9',t 2r.06
1.82 17.52 10.85 11.t+7 12.21

19,97

12.18 22.31 17.82 )o.1O 25.35
1t+.o6 21 .36 17.59 t\.6' 25.53
t.51 16.99 18.09 12.1+5 20.52

15.57
).o2 9.19 11 .51 15.11 15.65
3.2o 14.41 14.47 

'3.12 
2\.5'l

2.98 10.t+3 13.fi 2't.36 20.B'
t.19 12.16 8.05 11.t+'t 't5.51

,91

L+



Mangolds and Sugar Beet - Barnfield ,y's.r

tons per acre
Cross Dressings

AACC
Strip
Dressings

Roots: tons per acre
Cross Dres sings
NAAC

I-eaves:

N

19t+7

1D
2 DPK

4 rK${
4(b) Pca
5P
6PK
7 lSl',1
80
9 NKSM

2 Df,<
I IKSM
,+(b ) pca

5P6x.
7 ?fM
80
19t+7

tD
2 DPr-
4 PKs].,l

+(t ) pca

5P6x
7 lsM
80

1.79 2.1O 1.91 2.1E 2.79
,t )* 3.11 2.52 

'.45 
2.4o

1.\4 2.62 2.25 2.t+5 2.45
2.18

o.69 1.33 0.6t+ o.83 1.57
o.61 2.45 1.61 2.21 2.35
o.59 2.17 1.9J 1.81 1.57
o.\4 o.59 0.49 0.98 1.13
1.79

' Tops: tons trEr acre

5.82 12.48 8.71 1r.71 12.09
2.69 t+.26 ,lO.tC 5.97

9.19
3.91 10.85 2.5o 'to.62 5.24
2.tp 9.54 

'.n 
15.02 7.9t

3.62 6.85 5.6' 12.09 12.87
1 .50 4.11 2.50 11 ,J5 ',|1 .06

6.28 7.65
4.92 7.o5
.1 .90

7.\9
5.65
5.55
5.87
1.85

7.50 5.34
,.65 6.26
5.59 6.5'

1.go 1.0{
L.04 5.8rr
)+.t+1 1.88
o.t+g 1.r8

4.55 6.41
5.97 6.55
1.22 t

5.48
1.or 5.80
1.12 6.46
1.\7 7.o5
1.57 2.50

6.46 5.48 7.',t9
5.72 5.58 5.7o
5.13 7.29 t+.1o

2.50 3.',|r 3.91
2.54 7.OO t+.21

3.82 5.28 )+.26
1.',17 3.2' 3.57

D'Q

1 .)5
1.75
1.55

8.O2
3.24
6.2t

4.05
5.2o
l+.54

1)45.No Srrgar beet was gr:oren on strip 1 in

Mangold s

5.41 11.29 10.91 10.01 10,01
9.9+ 1t+.19 12.29't2.87 13.15
3.1O 10,57 7.29 7.ti5 9.84

11 ,52
1,9J 8.50 1.51 2.54 1.59
2.27 1.75 5.o7 7.35 5.E8
1 .A9 8.22 7.11 5,25 )+.49
0.57 o.7't o.t+2 3.51 1.67
3.57

Sugar beet

Roots (vashed): tons per acrE

5.ol 7.2\ 6.41 1r.28 9.2o
1.27 5.06 3.5t* 5.80

8.12
1.24 7.19 1.59 11.11 6.95
1.17 6.19 )+.89 ).59 10.13
1.+3 7.66 5.5o 6.12 8.t2
o.l8 2.79 2.',11 8.12 7.2t+
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Mf.1

HAY - TIIE PIX,\ GRISS g,OTS

od effects cf fertilizers a:rd manure s on the eld and
c fmposltlon

This field lras been turder grass for centuries. The experimental
treatments vere fj.rst applied i.rr 1856. Until 1871+ the aftermath'iras
grazed by sheep, but since tl-ren a seccnd cut of hay has been ta-ken il l-ate
summer, and no stock has been admitted.

Tn 1903 most of the plats rere divided, the southern halve s
receiving 18 cwt. of ground lime per acre, every fourth year.

I,lost pl-ot s are { acre, but the sizes range frcm } to 1/12 acre.

The extrrriment is discussed, and early aiePartures frcm the present
marruring system tlescribed, by R.O.Cashen, J.Agric.Sci. , ,7, (1947), 1.

Treatment s (al1 amcunts Per acre )

sulphate of arrnonia (+, rt.tt); (vitrr aung (tf tcns) atso,
1856-$).

uninarured, follcYing dung (1L tons), 1855-51.

Unnamred..

Superphc sph3t e (55 ta. e2o5).

Sulphete of ar,Tncni.e (85 1b.N), superphcsphat e (65 lb.P2O5) -

Un-nannre d, fo1Io':ring arirronir.rm salts (85 lh.N), 1856-97r.

Superphc sphatc (55 fu. P2O5), sulphate of 7'tash
QL> *. n2o), iolLo-ang-afiToniu,'r sarts (35 1b. N) 1855-97.

Complete ninerals as Pl-ct 7, fcfto-.ring cnrnoniurn salts
(85 lb. N), 1856-68.

Complete r,rinerals:

Superphosphate (55 lu. :roo).
Sulphate of pot:sh (z+5 -fi. 1K2o).

Sulphate cf sorla (100 Ib. )
Sulplate of nagnesi: (1OO Ib' )

Complete minerals rrithout sulphate of potash.

Conplete minerals, zith sulphs.te of a-rrmonia (85 Ib. N).

Conplete ninerals, vithout sulphate of potash; ?ith
sulphate of a:nrironia ( 85 1b. N).

Pfot
1

2

3

l+-1

4-2

5-1

5-2

6

7

N.t

0

c

P

N2'o

0

a(

HO{

:KM

R.i3

)

10

N2HO,{

N

N2Ri

7-+



,y'6.2

Plot
11-1 N,IK,{ Conplete mi.nerals, ';rit h sulphate of arnronir (te9 ff. N),

11-2 NrPKllS As plot I1-1 , Tl.ith silicate of soda (LoA 1b.) s j.Lnc e 1862.

12 C Un.:a.nured.

1, DF lung (t4 tons) in 1905 and every fourth ye:r si.nce (onitted
nL 1917), fish gua-no (5 cri. ) in 1901 :ncl everT fourth ye:r
silce; fo11o*'5-ng cd;rplete r,-,i:nerals rith [-mcnium s3.1ts
(35 Ib. N), 1856-19a4.

14 N,iHO,{ Ccr:p1ete ninera}s, ;zith nitrate of sr,d.r. (35 Ib. N).

15 IKM Conplete mi.nereJs, fo11o:ring nitrate of soda (86 Ib. N),
1858-63.

16 N1'PKL,I Coinplete ninerals, r.rith nitrate of sod.a (43 fl. N).

17 Nl' Nitrate of soda (L, lb. N).

18 Nlod Conplete .minerals. vithout sulerphos:rhate, vith sulphote of
cr:l:ronia (85 1b. N); folto::ring rniner als a:rtl a-.u'.ronirm salts
supplying the constituents of 1 ton of hay, 1865-1904.

19 D Dung (t4 t"ns) Ln 1905 and. everT fourth ye:r since except
1!l/, fol1o-riag nitrate of soda (41 fU. l), superphos-:hate
(55 1b. P2oE) ard sulphate of potash (tlz rt. rro),
187 2-1901+: ',

2A D;C tung (lL tons) irr 1905 and every fourth year since except
irL 1917 t ln each interveni:ng yea:" nltr:.te of sod: (27 lb.
N), superphosphate (rl Ib. PDOE) and sulph:.te of -ooiash(49 m. rro); followirg sup6rfhosphate (55 Ib. P2oq) 3nd
nitrste 6f potash (rzt t:r,), tslZ-tgot*.

&otrrcl lirre -.']a-s applied to the southern port ion ( finea) of the p1ots..t the
rete of 2,000 Ib. per acre iJI the .rinters of 1!0J-[, 1907-8, 1915-16, 1923-24,
1927-28, 1911-12, 1915-36, 1919-4a, 1943-u+ ard s.t the rate of 2,!oo 1-b. per
acre irr the vinter of 1)20-21, except on plots 18, 1! and 20, where put
received light lining and part heavy Iir,ri-ng as fo1lo*s (-ieights in lb. per

?1ot L,ight linLing (IL) Heavy Ln-ll-ng (iIL)

5,188
1,15O
2,1J2

18
19
2A

,,951
570
570

28



Hay - Erk Grass

a/5.3

Dr:ng and line are applied in winter, ninerals as early ir spring
as possible, errd nltrogenous fertilizers in March. On pl-ots 11-1 , 11-2
ald 15 the nitrogenous fertil,izer is given in t':o dressi-ngs cne month

2:d cut I Year

1919

1940

1941

191+2

194'

July 1

Jr:ne 20

J:une 25

Jr:Ie 1.0

June 21

Sept.28

JarL. 1941

Oct. I

Sept. tr9

Itsv. 25

J:u.rte 21

June 19

Jurre 22

June 1J

Nov.22

Nov.9

Dec. 2l+

Sept.2

19U+

19t+5

,t946

191+7

The second crop is carted green, ancl hay yielcl,s are estinated
the dry matter.

Dates cf cutting

L9



(

M6.u

Yiel-d of hay: crrh. per acre

19t9
Not 1j-ned Lime d

1st bad
Not Limed

1st 21d l st a1d
Crop Crop lTotal Crop Crop I Total Crop Crop lT

8.4 16.8125.2 20. l+\ 1 1r. 8

194rc

Plot
1st

Crcp

Lime<1
znA

15. o
14.5
1l+,5
to.u
,_,

13,3
19. l+

19.1 1.2
31.1 1.2
r+8. 9 6.6
51.6 9.4

24.1 0.9
L8. 5 1.1
28.5
19.3 0.5
25. )
24.5l
20.2f
2r.81,
4.Lt
18. LI
55.Ct

Crup lTotal

A \\'g 2I
2

1
l+-1
l+-2
5-1

6
7
8
9
10
11 -1

12
11
1l+
15
lo
17
18

l, 25.c r}.l

11.619.2

ix --heavy D-mf,.ng.

II Light liming.

11.1 9.9121.o
19.o 14.4ll15.t+
12.2 20.2lr2.t+
9.5 9. 1 118. 5

20.9 12.911r.8
)2.9 2a.9151.8
,5.5 2r.6159.1
20.7 12.a1r2.1
12.8 26.6ll59.+
25.8 17,2ll+1.0
25.6 29.215t+.8
36.1 28.a164.1
15,0 9.612t+.6

tl12.1 17.1129.2
21.8 9. C I 10. 8
zg.s7 g.dts.t29.5; 9.5;19.1

Z';.1* ,,i:'iki

12.8 6.5
17.7 10, 6
,,-,, .?-.0

t+1. 1 26. 2
11+.5 10.9
5t+. 0 22.5
t+1.6 1g.o
5l+. 8 ,1 .8
55.8 15_.2

10.5
11. a
1r.6
1)+.7
14- 1

9.6

Dt. c

16.5
15.1 

'.8
11.1 18.2
40.8 17.8
11 ,5
21.1 2. o
51.5 2.6
18. 0
15.1 1. 6
19.8
5.8 2.9

,1 C

11.5

11.0 11.4124.4 11.8 22.8
19.1
28.'
l+1.6

ej.t
25.2
16.5
oz. o
85.6
92, o

10,6
1r. o
11,6
14.7
1,1+. 1

9.6
21.9
22.4
2+.2
16.5
N,5
16.7

OE

58.6
11,5
29.7
1+. 1

18.0
17.1
19. 8
9.7

27.2

,1,5

15. 0
1t+.5
1t+" 5
16.O
,-.,

,3. 
'19.1+

l+o'5
12.3
EE E

61.0

25.O
49.7
28.5
59.9
25.9
zt-.11
2A.2f
25.8:
25.4t
18.47
35.Of

,7.5 2r.t+l6a.9 12.0 2a.5152.5
52.t+ 21.1 115.5 52. t 19.1 111 . t+
20.o 15.1115.1 11.1 17.81r+8.9
39.5 19.4158.9 17.t+ 19.L155.8
17.8 12.911o.1

19 41.1

56.8
;;:8+ ia.6rild+
36.17 22.ti58.5i.
3r.2t 18.1f51.3t

\* Zo

9.



Hay - Park Grass

Not limed
1st 21at

Crop Crop lTotal

a/ 6,5

1942
LinecI

1st Zrd
Crop Crop

Yield of hay: cwt. per acre

191+1

Not limed
'1 st }rd

PIot Crop Crop lTotal

Limed
1st axd

Crop Crop

1

2

1
)+-1

5-1
E,_'

6
1
8
)
10
11 -1
11-2
12
1j
14
15
16
17
18

19

20

1).0
18. 0
15.9
21,7
15.4
12.1
21.6
15.2
48. 1

ta
22.5

2LO
17.5
24.1+
22.O
27_.1

r-2. o
27.O
56.o
,9.'
69.3
84- 5

t+5.8
50. o
)1.6
t+2.2

zg-tI,
28. 1t.- *4).6,
Lg-2t
t+5.77
39.91

oq

5.8
1.9
9.1+
9.8
8.9

19.1
8.5
6. l+

't0. 1

,._t

18. l+

11. 6
Uh0
,4.o
52.2
62.6

21.9
52.9
z+- 8
38.6
25- 1

zb.s1
26.5t
28.[i
28.1+l
L0. d
\5.6r

6.7 6.'
11.t+ 5.6
9.8 7.1

17.3 6. t+
10.8 ,{- 5
6.5 6.2

12.8 8.8
21 .l+ 'l).8
21.8 20.5
19.4 15.8
15.8 6.7
11.1 1\-1
g.t+ 2t# o

,1.2 29.2
11.4 8.5
29.2 12.6
52.6 16.t
19.1 9.6
,0.810.7
19.r 7.0
7.2 12.8

)o.9 15.5

30. t+ 1l+.6

18.5 5.5
11.7 5.8
1C E .ta O

14-1 7.1

",_' :'

11 .l+ 1l+. 5
11.6 11.4
19. t+ 16. 6
28.7 r.0.5
t+5.o 2\-3
50.5 3\-a

25.2 2A.6
50.8 9.2
29.9 1.1
1J.9 8. 

'21.4_ 1.8_
22. 1 : 1.2';
21 .1t 7.ot
28.9\, 1t*.11
31 .3t 11.9t
1t.gI B.'a*.
28.9t i1.ot

5.8 l+. o
,.{-0 1.8
5.1 0.6
8.5 0.9

15.0 ,{-8
1.5 1.1+

13.6 4.6
8. 1 l+.8

25.5 t..B
12.2 2.6
46,6 11.8
11.8 1.t+
15.6 25.1
86.6 23.8
7.2 2.8

12.6 1.1
52.4 6.5
1\-1 2.8
13.' 

'.612.5 5.2
7.8 t+.5

22.5 5.1

,t+-o )+.2

15.C lr- 1

1.3 1 .2
,.8 0.5
8.7 '1. t+

,r_r1.__,

35.4 3.0
9.7 1.)

t$.2 1.8
29.4 4.5
45.8 6.)+
54.2 8.1+

21-8 2.1
t+6.9 5.0
21.6 1.2
15.2 

'.1+22.2 2.9
21.3:1.d
2L.1t 2. zt
ci ix , .r*L). ) t L+- _,t I
oE El o .)l-). ), -. -,/,
z1 -1" t O-

t*0.7t l* 9t

1)

18.2
12.9

7.1
2.1

.3
1A- 8
50. 1+

19.2
60.1

.l+
10.0
5.1

o

11. 5
9

50. l+
19.9
51.8
68.9
28.9
1.5

26.1
0

;F __ileavy lr.Jnr.ng.
tI tight limilg.

?r

[,t

Total

6

2



r
t/e.e

Yield of hay: cwt. per acre

19U+
Not li.ned

1st 2nd
Plot Crop Cro

8. l+
11.4
10.9
11.9

13.8 o.5l1t+.'
8.4 o.5l 8.9

14-2 1.9,'16,1
22.6 2.+125.a
21.5 2.513o.0
22.9 1.112t{.O
5t+.1 9.1l|61.8
22.5 4.4126.9?g 51.9 15.51n.L
h.9 1r.8187.7
15.1 1o.6117.'
1o.9 t+-9135.8
47.4 1.a150.4
11 .8
51 .5
15. 8
15.1 1.9

25.1

,8.0 1.1

*_-fleavy Irm-ng.
It Light liming.

L1reaI
2:raI

Crop
1st

Crop

LimecI
%td

Crop

Not fimed

Total-
1st 2n

Crop Cro Crsp

1

1

2
1
4-1
4-Z
5-1
\-2
6
1
8

9
10
11 -1
11-2
12
11
1l+
15
16
11
18

19

20

't7.8
31.5
16.8
7.6

5.1

9.1

1r.8
9.9
9.8

11.6
30.:

-
l4- 8
17.5
l+7.2
16.7
6\.2
68.6
4b
50.6
\8.2
27.5
3t+.3
19.1
36.*
Dd Qi

i'g'.r:
21.8t
3l+.2:
LO.4f

o.1
3.8
1,5
5.6
o.5
l+. 8

10. B

22.9
25.'
11.1
19.9
1 t+. 8
50.6
63.o

6.5
22.1
17.6

7.1
18.1
l+.2
9.1

18.7

25.8

5.4
2.O
2.8
3. l+

1t._7

:
j8.9
-7R

5,+.6
22.2
50.8
fr.9

20.8
16. 1

9.1
21.8

,?'.?:
15.21
1l{- 1T
15.6t
zb.*
26.61

10.9

15.8
oo
oQ

11.6
*:'_'

31.1 1.1
17.0 0.5
t+3.1 1,53r.7 t.o
5t{.t+ ig.8
56.7 11.9

za]e r. a
\5.t 2.1

11.8 0.5
19. I
16.2';
29. 8t
rl. ri
,1 Al

t). lL 0.>r
38.4', 2.Ol

1.8
1.5
5.6
nE

5.1+
c^

1. )+

'"': t 

_o

t2.a 6.9
o.) t.\,

28.2 5.4
18. 2 l+. 0
48.5 12.2
t+5.1 15._6

znQ
12.1 L0
7.1 1.1+

18.2 3.6
.2'e^* l'1*
ll'Y+ i')+
t z. / 2.')

i3 :tc
9. lL 4.4L

11./+t l+.21
1 7. r+i 2.9:
2r.ct 3.5r

1. t+ 1.4
1.+ ).

18.5 t+.6
16.8 6.5
8.9 2.4

ztr-o 1:5.9
1.5 7.2

1E.5 
'1.517.2 25.8

6.5
11 .5 t-8
10.1 6.9
t+ 5 2.8

15.5 3.2
LC

5.O l+ 1

11.9 6.A

20.3 5.5

t: j2



U6.l
Hay - Park Grass

Not fimod.
1st 2nd

Crop Crop lTo

Yield of hay: cvt per acre

19t+5

1st
Crop

L,1med.
2nd

Crop

Lime d.

a1d
Crop

Not 1i:ned.
1st 2"4 

I

Crop Crop Total rop

1

2

4-1
4-2
5-1
q-2
6
1
I
o

10
I t-l

11-2
12
11
14
15
'16

17
18

19

'10.0
11. 8
{a o

18. l+

17.4

20.5
45.0
l+0. 4
12.1+
51.7
37.8
49.1
61.8
19.5
47.o
61.5
10.2
2r,7
35.5
21 .0

50. l+

45.8

20,o
15.9
15,9
19.8
25.'
o,

175
,7.4
77. E

28.6
41.7
,1.9
,,h 0
)5.2
17.1
18,6
65.4
28.7
45,1
12.O
20.1

2\-0
16.5
1t+. 6
18. 1

5A- 1

24.,
52.0
,9.6
58.7
5t+._5

5.0 ,{- o
11.8
11.9
17.2 1.2
15.9 1.5
6.7 1.1+

15.6 
'.911.5 11.5

,0.r+ 10.o
26.8 5.5
58.2 15.5
,0.9 6.9
,o.o 19.1
w8 21.o
15.8 2.8
)7 .9 9.1
)+9.7 11.8
22.C 8.2
17.5 5.2
28.O 7.5
17.0 4.0

w.1 1O.1

18.6 5.2

17.7 2.2
10.5
11.1
15.0 0.6

"',' 
t 

-'
l+8. I 10. I

19.7 1.8
42.2 4.0
3t+ 1 1. l+
53.5 7.0
54.9 10.8

52.' 15.8
52.8 6.8
,4,2 6.5
3t+. 6 1.9
26.0_ 5.2

1' nl

ia.ai r.o
41.2' 5.5
t.(:.d1, 3.1
42.7t 8.8

19.9
10.5
1'l .1
15.6
,,:

58.9
,1 F,

45.2
17.5
&.5
55.7

56.1
59.6
x6.7
142.5

31 .2
11.2
12.O

"Yd.r\43.7;
Ei E I

11.6 6.
12.9 

'.12.1 3.6
16.5 

'.'19.2 6.1
7.1 2.t+

11.7 5.8
26.2 11.2
22.5 11.4
20.2 8.t+
19.5 2+.2
18.5 13.4
10.6 3.
,2.o t.2
11.1 6.0
2l+. )+ 1l-.2
52.5 12.9
21.1 7.
15.8 9.3
Z+.9 7. 1

5.5 1r.B

n.1 3.7
1\2 2.1
12.8 1.8
1\-t 1.8

": ':_

52.2 11.9
11. B 6.5
r+0. 5 11 .5
30.6 9. c
l+8. 1 20.6
5r.: 2._a

i* --Heavy l1nfng.
tI Light 1i:ning.

28.7 10.9119.5

t+5.5 10.7 5t+. 2

,6.7 lo.Ll t+7. I
5+.1 11.41 65.1
25.9 5.51 j1.5
17.1 10.8148.5
23.2 5-81 29.O
21.g1, t.ai zi.t\
?;'.Zi 

36'.1i',2'.1,i

zt.ti, t.ti t[.a1,
11.9t 8. zt 40.1t

\?.fi ,,1:;\zi:'j

3?

ELot



a/6.8

YieIcI of hay: cwt per acre

19]+7

1st
Crop

Not l,imecl
hdl

crop I totat

LiDeA
'1 st 21d

Crop Crop

1

2

1
,l+-1

5-1
5-2
6
1
8

9
'10

1',t -1
11 -2
12
1'
14
15
16
17
18

19

20

9.0
18.4
19.1
2!- 8
15. )+

15. 

'28.2
40.,
t+1 .2
29.1+
20.2
18. 0
9.8

18.'
22.1
1.8
t+5.8
31.5
3t+.9
2r.1
't5.5

29.8

l+1 ,9

).9
1.1
1.1+
2.6
5.9
1.6
5.o
8.9
8.2
6.0

22.2
10.8
22.2
,o.9
,.o
7.6

1r.8
6.o
9.5
1.)+
1.9

5.6

8.c

12.9
{o E

20.5
21.1+
21.1
1\-9
,3,2
l+9.2
\9.4
15.4
l+2. l+
28.8
,2.o
\9.2
25.1
41.'l
59.6
19.5
,/F 4
50.5
19.1+

16.)+

t+9.9

29.2
25.1+
22.5
26.8
27:7

60.6
29.2
t9.1
tt+.9
56.o
69_.1

21.2 6.0
21 .2 4,2
20.4 2.1
21. t+ 1. t+

19-.9 
':u

--
51.t+ 9.2
2\-6 t+.6
3o.1 9.0
26.4 8.5
44. 1 11.9
sr:, 11._

t+1.2 11.1
w.2 12.o
1+5., 7.o
\1.2 9.526.e 6.8
12,ti 10.57
28.9t 9.8t
31,81 5.21
11.61 5.2t

-t z.s\ 7. rT
3t.Lt 9.9r

56.3
52.2
52.1
50.7

'i..rr:
aa 1l

fi.ai,
18- 8r
lo. oT
u|.3r

*--
Eeavy

tt LiSht
lining.
linJrg.

3q$\



x

1 Agrostj-s vulgaris
2 Aira caespitosa

I Alopecurus pratensis
l+ Anthoxalthrm ocloratum

I Arrhenatherum avenaceum

5 Avena flavescens

/ Avena pubescens

I hiza meaia

t homus mollis
1O Cynosru:us cristatus
11 Dactylis glomerata

12 Festuca ovi-na

1J Festuca pratensis
1l+ Holcus lanatus
1 5 Lolir.m perenne

15 Poa pratensis
17 Foa trivialis
'l 8 Phler:rn pratense

Leguminosae

51 Lathynrs 1z'atensis
12 Lotus corniculatus

51 Ononis arwensis

5l+ Trifolir:rn 1z'atense

55 Trifoliurn repens

!5 Vicia sgpiun

U = Un1irned
L = Limed

LL = Light Iime
IIL = Heavy lime

Code l$.urber s

Grarnireae

of botanical- species

Miscell,aneous

Ralunculus acris and bulbosus
Cerastium vulgatum

Stellaria gremineae

Linun catharticurn
rlgrimonia eupatoria
FotentiLla repta-ns

Poterir:m salguisorba
Splraea ulmaria
Epilobium angusti fo1i,r:rn

.Anthriscus sylvestris
C onopodium denuclatr-u

Heracler.m sphonclylirm

Pimpinella saxiflaga
Galir:m ven:m

Scabiosa arwensis

Achillea nr.illef olirlm
Centaurea nigra
Hi-eraciu:n piloseI1a
HJ4lochaeris radicata
Leontodon hispidus
Senecio jacobaea

Tara:<acr:m vulgare
lbagopogon 1x'atensis
Plantago lapceolata
Veronica chamaealrys

Ajuga reptans
hr:ne1Ia vulgaris
ltrymrslserpyllum
Rr:rrex acetosa

Runex crispus
Luztrla campestris
Carex trraecox
Ilrtica dioica

101

104

105

106

107

109

110

111

112

115

114

1',t5

116

117

118

119

't20

122

12'
124

125

126

127

129

110

13t

112

1r,
11+

135

1r6

157

1t8

ti





Sp.
No.

Hav - Park Grass

Botanical Composition per cent. 1st Crop
PLdt 1

1919 1940 19t+7 191+8

ULULUIUL
1 | 52.t+ 1.7 2t+1 1.2 76.0 '.l .1 75.1 1.5
ll 0.2 4-0 0.2 l+.0 o.2 1.1+ 0. 1 2.5
4l 0.7 2.4 0.9 5.6 o.1 5.0 a.2 1.4
5l o. 1 2.2 o. 1 0.8 o.2 4.2 - 1.0

- 2.2 - 2.t+ - 1.1 - 1.7

_ 1\-_7 : ,7._1 o._, 27._t+ o._2 12._1

_ 0.1
11 | 0.8 1r.o o.2 12.2 2.O 1r.9 

'.2 
18.'

el @.9 15.2 72.2 19.1 14.0 6.1 15.6 15.\

14 I - 
'.5 

0. 1 1.1 : 5._e -- 5._8

- 1.5 - 1.1
- o.1 - 0.317

51q,
51
54
55

101
104
105
106
109
110
111

116

118

123

10.0 0.5
9.6 4.1
1.1 0.1+
Or l+ O.2
o).2 1.5
3.5 22.5
1.8 1.9

7.9 1.'
15.5 7 . t+
0. 1

3.' 2.o

0. 1 1.0
- o.,

2.2 2,4
9._4 9.9

1.6 t+.8
0.t+ 0.7

0.9 2.8
o.2 0.,
0. 1

- 0.6

a/6.9

Plot 41
19t+9

2000 0.4
2.2 2. t+

7.3 0. 1

o.9 2.7
5-5 18.1
0.5 1.8

7.1 4.9
9.1 t,64., 1. 1

5.7 +.5
o.1
0.9 1.6
0.5 1. 8

1.0 7,3
1.8 7.7
2.1+
2.1 t+.9
)o ,q

1.8 2.5
o:4 

-

PIot 2
19t+9

UL

p<

1,o

6
1
I
9

151
161 o.2 2.1 o.2 2.5

- o.2 - 0.9

126 | - 0.5

- 1.5 - 1.1 - 1.9 - 2.O

- 
o: : o'-5 

- 
t'-' -- 2'-u

- 0.1 - 0.2 - 0.6 - 0.2

- 1.1 - 0.8
- o.3 - 0.5

o.2 - 1.9 0. 1

fl+l - o. 1

125

129
110

- 1.1 - 1.2

o.e 0.,, I o.s z.t_ 0.ll _

1.2 o.2 | 1.1rr+l - 0. 1 - 0.1+ o. 1 0. 1

- 0.5 - 0.8 - 0. 1 - 0.1+ o. 1 0.1 |0. 1 0.,

- o.9 - o.9 - 2.o
1.6 - Io.5 1.7 | o.2 2.2117 | 2.1

151 I - 0. 1

1r4 l 2.o 1.7 0.8 2.8 
'.7 

8.5 2.5 2.1 ,.,- o.ili.a z.t
1r5 I o.2 0.1 0.5 0.2 - 0. ,l 0. 1 o. t+ 0.5 | o. 9 0.4

1.9 1.2 | 1.8 1.t+
1.' 2.5 | 1.6 t.6

12.5 8.7 111.0 6.,

0.,- o]i I o. e o. .r

- o.2l - 0.7
l.t to.z I s.l 9.7
- 0. 1 10. 1 o.5- t.r - e.e o.r.3:f - ,g.u

- 0. 1

137

is
0. 1

r19 I - 1.1
120 | o.L ,l-7



K

A

Botanical Coroposition per cent. 1st Crop
plot J

t/ 6. to

HLot 51 Ptot J2
194919t$

UL
15.-6 o_t

Sp.
No.

1

2
t
4
5
6
7
B

9
10
11

12
14

xI5'16
17

51
52
54
55
96

101
104
105
106
109
110
111
114
't15
116
111
118
'119
120
122
12'
124
126
't27
14
1ro
131
112
1,t
't54
116
117

1939
UL

1947
UL

7.7 1.2

2.0 3.3
1.7 0.1
- n,

o., 2.0
5.2 16.1
,. 1 l+.9
0. 1

0. 1

).0 1.1
11 .1 t+.7
1.5 1.8
- 0. 1

- 1.'
- 0.,

0,5 1.9
t+.4 10.9
1.6 \7o:, o._1

0. 1 2.8
0.2 0.2
oolx -
- 0.8
- a1

14._6 12._6

2.2 O.1

o.1 o.6

,., l.l
1 .4 0.7
2.-9 1._5

18.2 9.5
0. 1 0.2
0. 1 0. 1

11.8 1.7
o:t o'-1

- 0. 1

1.1 1.2
0.1 0. l+
0.r+ 0. I

12.1 2.O

2.6 7.O
2.8 0.9
o.1 0. 5
0.2 2.O
5.7 18,2
0.9 1.5

0.3 0. 1

1,5 1.7
19.1+ 7 .1
+.6 J.1na
0. 1 2.2
0. 1 0,7

0.7 2.1
6,j 1j.7
2.2 7.0oJ o:l

0. 1 1.9
0.'t 0. 1

- ac

glt u.t
- n4

1.6

0.3 0.6
0. 1

0.4 1.81.9 0.8
1.1 0.4
0. 1 0. 1

12.3 7.o
0.2 0. l+

6.3 5.1o.5 o.6
- 0. 1

0.5 0. 1

nl
o.2 o.3
0. 6 0.8
1.7 0. r

,.-u

4-1
o,-)

1.2
18.9
5.2

0. 1

3.7
8.5
z.o

,.-e

,.5
y. b

0._5

1.1
o.:

o.,

9.8
0. 1

0. 1

0.4

l.z
1.0
o._n

6.4

:
9.1
o.5

0. 1

',.r.
0.,
0. 1

ic

8.t+ 1.1

2.1+ 2.8
5.1 2.6
0.6 0. 1

0.5 1.9
1,1+ 13.5
t+._7 1,_6

12.1 5.5
10.4 1.0

o'.1 ,.e
- 0.8

1. 1 8.5
0.-6 0:rI

- 0. 1

5.0 1r.t+
- o,

5._7 o.3

0. 1

o.7 2.1
o.9 0.5
0._6 0._5

- 0. 1

12.0 8.8
o.3 0.5
0.4 0.1
1.1 5.2

_ ''-l
1.7
o.,
o.6

,]e

0. 1

7.9 6.
0.5 0.
0. 1 0. 1

o.2 1.
2.7 1r.
o.2 1.

17.8
0.7
o.1

o.,
NE

-

55.8
o.7

0.7

,..,

:

-
o.6
't.1
1.6
2.O

0.1+

,.,.

'1.0

7._1

q1
0. 1

.R

3:_5

L7
11.5

,l+- 1

z.o

15. B

5.2
1.1
1.t
2.1

o,:

a:,

0. 1

o.6
o._1

o.9
12.8

5.1+

0. 1

-
o:,

c.t
1.8

lr- 5
16.6
l+" ,

j.6

0. 1

1.1
o.9
1.1
't. 0

1.3
L1
2.

nl

o.,

2.1
1.
2.O

1.1
o._2

ojr ri,
- 0.1

2.7 2.5 0.9
,., 5.o 3.8
t+.9 7.5 2.t
o:, o._2 o._i

2.
7.
6.

*,.

o. 1 ,.0
o.2 0.2
0.2
- 0. 1

o.,
5.6 11.7

0.

17.9 12.5
0., -
0.| 0.
0. 1

6.2 13.O
0. 1 0.

o.,
2.4
o.1
0. 1

,"n0, ,q"{q
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1947 1949
ULUL

1l 58.8 1.8 16.2 2.2
1l 0.2 12.t+ 0.7 2t+'
Ll 1t+.5 tk6 1o,o 1.2

Botanical Composition Per cent.
PLot 4z I 1919 1940

ULUL
lgt+l 191+8

ULUL

'1st Crop
PIot 1 0

M6.11

_ o.7
- nr.

o.1 5. o

12 I 9.6 z9.a 35.+ 5t.+
141 rt.8 1.0 17.5 O.1

)o.L a.9 13.9 2. 1

0.1 63. r.J 0. 1 50.,
t+1.1 0. 9 31 .5 2.9
1._1 1._5 0._9 1._6

0. 1 0.2 0. 1 0. 1

o.7 22.2 2.1 26.1
21.9 0,2 11.1 0.2

- o-v - o. 1

11.' 1.9 
'1.9 

1.9
0.4 25.2 o.1 28.5

52,t+ 11.3 1o., 1.8
5.4 2.7 5.1 4-1
- 0. 1

0. 1 0.6 0.,
2.6 t+3.7 10.2 54.5
6.6 a.6 21 .6 o.5
0. 1 3.1 - 1.t+

- a)

- nr.

5
7

11

N6
51

''l 01
112
i16
111
119
125
127
129
134
135

- 2.5
- o.,
- o.3

- 5.3 - 6,1

- o. 1 0. 1

- 0.6
0.8

- 0.8

_"_,

1.3 20.6
- 0.L

- 0. 1

- 0,1
- 0. l+

-0.-8
- 0.,|

0.2 3.9 ,i

(11

Sp.
No.



Plot 5
19t+9

U

5.1
))

0. 1

o.2
11. B

5,1

z.o

t.l

o:u

L1
o.6
0. 1

1.1
8.9
EE

o.2
o.2
o.3
7. l+

1.5
o.2

1919
UL

1st Crop

19t+B

UL

M6.tz

Ptot 15
1949

Ut
2.8 0. r+

1E.5 5.8
1.7 0.3
0.6 11.9
o.2 4.2
1.1 i2.6
- 1.'l

E. l+ A-L
7._o ).7

i.t+ 1.6

o.5 1.2
- 0.4

22.1 1r.t+
no
1.7 2.8
2.8 16.5

o.,l+ 1.8
- n4

--
1.1 0.4
-_ 1._'

10.0 1.2
7.5 1.4
0.,
0. 1 1.9
- o.1

9.7 9.6_ 0. 1

0. B o.5
o._, o_,

Bo tanical Composition per cent.
?Iot 7

19UA 1gt+7
UUL

20.7

5.3

o.5

Sp.
No.

1

l+

5
5
7
9

11

12
11
I+
15
16
17

51
52
5l+
55
56

7.2 0.1
1.2 15.6
1.5 0. 1

1,5 11.0
0,5 2.2
1.8 r.9
- 2.2

21.8 1A.g
7.7 2.6
- 1.5

,._o 1._l+

1.1 1.5
- 5.6

28.8 13.1
2.1 0. 1

I+. O r.4
1.9 1.8

0. 8 1.2

- o.2
1.t+ o.2
1.4 1.2

0. 1 0.1
2.8 0.2
4.0 0.8
o. l+

- 1'7
0. 1j.6

1.1
o._4

',. o
0. 1

t.)

1.3 
'.2- 
o:'

-:
/. b u. )
7.o 1.5
o,
o. 1 1.5

5.4 1. 8
0. 1 0. 1

2.3 3.1
0. 1

na

3.8 0. r+

3.2 13.2
1.5 0.1
2. t+ 11 .7
1.0 2.5
1.1 5.2
(\) 91

15.7 11.2
4.6 1.'
o.3 1,1
2.8 1.2
- o.2

2.6 1.2
o.1 1.1

11.1 15.5
aq
t* 6 1.4
3. )+ 5._2

o._-l 1.:

1.4 0. 1

1.O t$5
a,

14.0 1.0
l+._1 o.:

0.1+ 1.9
1.0 2.5
5., t+.6
- 0. 1

2.2 0. l+
a)

1.1 0.2 t+.1 0. 1

6.i 22.9 \-5 15.7
2,6 a.1 5,i o,3
3.1 10.9 \-O 19.2
0.6 2.5 0. B 2.1
1.8 2,7 1.2 1.9
o.2 7.1 - o.2

25.3 11.8 2o.8 2o.7
6.5 1.2 ,l]- I r. o
- 0.4 o.2 3.9

5:u o:9 1._a 0._6

1.7 1.3 2.1 1.3
o., 9.' o.2 2.0

B.8 6. )+ 11.t+ 5.22.6 - 0.3
u9 2.1 t+-1 o. Ij.o 5.7 1.6 3.8

1.0 1.2

z.)

,.0 0..|
4.8 A- 4
0.t
- 1,6

4' n.t
3.1 0. 1

0. 1 3.1
- 0..1

1.1 0. 5_ 0.J
5.6 0.8
1.1

101
104
111
113
1 1l+
115
117
118
119
120
121+
126

129
130
111+
1J6
138

4.4 0. 1

1.1 t+. 6

jLr\



Ecr-: P"rE-gsgE

1919
UI

A/5.11

Etot 16
19t+9

UL

o.-2 o,-2

19l+o
UI,

1.1 4.7 2.9
11.6 6.E 2r.6
0. I 1.6
7.8 1.6 )+.3
0.2 0.2 -
o.5 1.1 o.7
0.5 1.0 a.1

o.1 0.5 0.6
5.1 6,2 ).1

11.9 17.' 5.20.9 - 1.3

2.7 o.8
0.2 0. 1

0. 1

- 1.0

o.g -

j.L
0.7
o:,

0.6

o., 0.4 o,1
o.2 0. 1 1.5
0.9 4.6 1.1+
3.t+ o.7 6.1
2.8 1.7 2.1
2.o 1.6 3.o
0. l+ 0. 1 o,)

1't.1 6.8 13.6
0.5 0.8 0.1

- u. I

1.4
o.6

1948
UL

---
tz.o ).o
E,) C'l

o.4 6.-9
7. t+ 2.1
n,r
1,',1 1.5
0. 1 0.8

o.6 1.5
1.1 5.9
2.7 1.5
0.7 0. 1

5.7 2.1
0. 1 0.4

- o.e

0.8 0.2

0..l o.,
o.4 o.2
0.9 i.6
6.9 4.o
2.o 2.5
\-5 5.6
0. 1 0. 1

- no
15.O 13.1
o.3 0.2

'r. s
ot

Botarlical Composition per cent. 1st Crop
PIot 8

191+1 19t+7
UL

1

,
4
5
6
1
8
9

10
11

12
1'
14
15
16

51
52
54
,5

101
104
105
107
111
11r
11t+
115
i16
117
118
1',tg

't20
124
126
127
129
'tro
1r1
112
134
116
,t38

5.9 0. B rr- 0 1.1 2.t+ o.1 t+.2 0.9 ,.0 1.,
o.4 1.5 0.8 2.8 0.4 1.5 1.1 2.-7 1.5 2.7
1.2 1.0 2.1 1.4 2,8 0.9 5.8 5.6 2.4 1.1+

10.8 ii.5 5.L 9.5 4.4 8.2 12.4 8., i4.z 1L.-l
1. B +.2 1 .7 t.5 O.7 2. t+ 1 . t+ 2. O O.5 2.1
5.5 16.1 3.6 14.7 4.3 2o.5 1.7 16.7 1.9 11.1
0.2 1.5 0. 1 0.7 - 1.+ O.2 2.4 0.'1 0.9
- 0. 1

4.5 4,7
9.5 t+.5
- 4,0

5.2 r.5
o.2 o.1
o.1 1.1
o.1 1 .1

1.5 0.8
4.) 5.4
8. 1 8.6
0.5 0. 1

2.1 0.8
4.5 0.5
AC

: or8

0.7 0. 1

0. 1 0. 1

o.2 0.5
o.2 0.1
CD ?E

L1 0.8
l-0 5. l+

4.4 3.2 .

4.2

13.O 10.7
o._1 0._1

6.8
o._5

L e ,o.y e.,
3.1 L6 j.5
2.1 5,.1 6.,
2. t+ 5.5 t* z
0. 1 o.3
1. B 1.4 1.7
1. 2 o.1 1.7

o.6 o.l+ o,8
5.2 1.8 2.1
8.5 6.5 7.5
0.2 0.5 0. 1

o.6 9.8 4.0
0.8 0,r+ 0.1
0. 1 0, 1

i t - il

o. , ,i,, 0.,

0. 1 0.2
).b u. I
1.4 A- I
2.6 1. 0
1.5 1+9
o.2 0. l+

9.9 10.0
o:, o._2

o.,
0. 1

l+.7
1.2
1.0
1. l+

o.2
0.7
9.5
o:,

0. 1

'1.2
o._5

5.1 2.6
o.2 0.,
o.2

2.1 O.2
22.5 10.9
t+.2 o.2

22.O 19. t+

o.5 o.6
5.8 ',tr.1

o.2 0.6

s. u al.,*
5._2 14.4

0.1 ols
0. 1 0.4

11._1 8.:

- 0.7
o. 2 0. ,l+

o' 

_' 
''--t

_ 1.5
0.1 0. r+

- no

.-

1.9 1.1

--o.9 3.,o.l 1. \
6._3 5._3

2.5
2._O

1.8 4- 0
o._3 2._8

,.g
0.3

3V

Sp.
No.
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Botanical Composition per cent.

19t+7
UL

1st Crop

1948
UL

plot 9
1939 1940 19t+1

ULULU
1

1+

5
6
1
q

11

12
1l+
lo
11

51
55

0. 1 '1.9 0. 1 l+.7
9\-1 2.5 91.1 2.1

- l-,t+ - 2.1

2.o o.8 5.1 2.6
o.1 59.4 0.1 55.0
1.2 o.7 a.t 2.1+
o.1 1t+1 A.g 21.9

- 0.,
- 4.3

- 0.8

0. 1

o.-,

o.2

z._o

0.6

:
0.3

21.8 1.4 7.8 t+.1
0.8 ,1.8 - 13. 1

15.7 12.\ O.)+ t+.2
+., 13.2 0.6 1tkl

- u. I

- 0.5 - 0.5
- 0. 1 - 0. 1

0.2 12.5 - 11.6
0. 1 2.8 0. 1 4.1

51.1 1.4 90.6 2.5
o:, 1.8 -_ 9._t+

_ 6.-o _ 3.:

1.6 - o.5
- 0.,|
- 0.8 - 0.1
- 1. t+ - '1.5
- 0.2 - 0.5n{

0. 1 l+.8 - 3.1
- n?. - n.i

0. 1 0.2 - 0. 1

1.8 2.5 - 1.1

- o.2
- 1.0

,.6

a]o

o.z
0. 1

u5:'

0.,

o.t

112
111
111+

115
119
124

127
129
1)\

o.r

o.2

ol:

0. 1

0. 1

J
Lro

Sp.
No.



Sp.
No.

E4y : @! lrass

1941
UL

0.8 0.7
,.: ,:

- 2.5
o,

51
)1
54
55

101
10,L
105
109
1'11
112
114
115
116
117
118
119
120
121
124
126
127
129
1JO
'13\
1r6
137

4.5 0.8
1.0 78.9 0. 1 E2.0

1947 1Y+9
ULUL

14. I o.2 5. 1
0.8 70.2 0.r 57.5
0. 1 0. 1

12.7 11.3 0.817.5

- n{
I ,.u - ,to.l

0.2 - 0. 1

r+0.8 2.t+ 92.8 1.6

o.r e.t - rc:6
- v. I

-0.-.--

- 0. 1

- 1.3

o.7 1."1

1.2 0.6
1t+.5 7 .,
8.7 0.8
- 1.7
- 1.5

1 .7 20.5
0.5 o.7
- o.7

25. )+ 21 .1
g. t+ 22.,
- 0.8

8,l+ 2.1
0.5 2.t+

_ u.b

-,:
0.4 2,1

':' 'l
0. l+ 0. .l

r ''J
1.2 1.0
5'-5 

'r4
4. o 1.j
1.4 0.6
- o.5

1L.0 5.6

o-5 0.2_ 0. 1

t/ 5. ts

Plot 1/
19t+9

UL
19t+9

UL

-,:

-ig
- 0.4

- nE

-{?

1949
u

1.5
7.6
1.1+
0.8
o,
l+. 1

5.0

E.8
19.4
1.1
2.8

o.2

t. t

1.4
l+. 6
o.2

o.7
0. 1

o.2
0. 1

o.2

1.3

u.,
no

1.8
1.8
0. 1

10. 0

0. 1

6.8
0. 1

lo
o.6
0.4

1

1
4
5
6
7
8
9

11
12
't1
1l+
15
16
17

4,., t._a gg._e 
1s

- 4.5 5.1

o.2

11.9

- iA

- n<

/tlt

Botanicaf Composition per eept.
PIot 111 I Plot 112

l st Crop
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Sp.
No.

Botanical Composit ion per cent,
Plot 1J

1?+5 1Y+5
ULUL

194+
UL

1st Crop

19t+7
UL

19t+8
UL

1

t
4
5
6
1
9

11

12
1'
1l+
15
16
17

)o. I
l+. I
0,9
0. 1

o.r o.r
5.1 8.5
3.6 1.1

2.7 1.8
nt
1.1 1.4
0.4 1 .2

o.1 31.0
- 0.2
- 7.3
- z.o

o.1
0.2
o.2
o.9
o.2

a.5 25.6 o.2
- o.1
- 6.0 0. .1

- l+.0

t+.4 o.1 6.1
a1
2.t+ 0.'1 1.2
0.8

1.0 o.5 2.1
0. 1 0. 1 0.2
0. 1 0.2
0.1 - o.2
0. 1 2.O

15.7 o.2
11 .9 10. t+

6.3 0.1
3.4 25.9
- 0. 1

- 0.1
- 0.,|

9.1 21.5
l-_0 o._,

2.5 4. l+

0.9 1.8
0. 1 1.2

o._5 7._9

- 2.1+

- 0.1

0. 1 2.2
0. '1 0.2
0. 1_ 4.1
o._, o._,

4.0 0.3
o.2 0.7

1.7 1.1
1.5 

'.2o.3 1.5
1t+7 11.5
o.2

1.9 0.8

_ 6.1
5.8 45.oo.5 4.9
5.9 2. ',l

- 8.0 0. 1 1O.g
5.8 12.5 8.5 27.6 1).7
0.3 15.5 1.2 14-2 0.8
7 ._O 1 ._4 1 0._g 2._1 ',t t+._2

- 4.2 - 0.r+ 0. 1 o.7
- 0. 1 - 0. 1

5.6 7.8 5.8 27.5 9.8 2\.2
1.t+ 1.6 6.0 1.1 4.5.1.0_ 0. 1

4.5 2.1 5.7 5.t+ 5.2 5.t
o.a ,.g o.r ,.,- o.s z.l
0. 1 8.2 0. 1 5.8 O.Z 4,6

51

52
54
55

101
104
105
11'
114
,115

117
119
120
123
121+

126
127
129
1ro
111
1rt+
136

2._O

o.6 0.2
o.3 4.0oc
- no

0.1 6.2
- n6,

5.2 16.2
o.5 0.1
- 0. 1

1.9 4,1
0. 1

- ic
0.5

s._o

o.1
o.7

12.1 1t+,5
o-n o:9

5._a t.1

0. 1

0. 1

o.6

1.0

n,.
2.9 0.4
o._5 o_o

0.L 1.1
1.0 4-t

ltr_o 1g.t
o.9 0. t+

oa
o.5

o.i
0.4

1.2
3.6
CD

-
1.8
4.1

o.,
o._9

t. o

{q
5.\
0.4

10.f 10.8
o.7 o.2
o.2

1.7 1.1 2.9 2.5

j 1Z



Sp.
No.

Hav - Park Grass

1919
UTT

sun shade

19U)
ULL

sr.m shade

P[ot 14
191*1

IJLL
sun shade

1947
ULL

' sun shade

y6.11

19\8
ULL

slm sha.d.e

7
9

11

12
I+
15
16
17

51
5l+
55

n{ ni n 4 i) - o. 1 0., o.2 1.o 0.6 0.'1 0.4
51.1 23.9 13.7 t+9.1 18.5 12.4 59.2 23.1 18.5 21.6 1O.5 5.0 31.8 12.1 6.1

0.4 o.5 o.5 o.2 o.3 0.5 0.6 - 0.2
,1.1 \8.2 12.4ro.9 52.o '1r.1 28.9 W5 18.1 16.8 t+r.6 27.1 16.2 45.0 tt+-l

0.5 - 0.1 0.6 - 0.2 0.4 - 0. 1 1.2 O.2 O.5 1.1
0.5 0.9 12.5 o.1 o,7 11.9 o. 1 0.81!-4 O.5 

'.9 
12.5 1.4 5.3 11.6

o. 1 0.,+ o. I - 0. 1 0.5 0. 1 o.1 0.5 - O.1
6.3 t+-, r.o 5.7 6.0 1.9 1.2 1.2 1.1 1t+.5 1O.7 5.2 1tt-2 11.6 5.O
0.2 r+.8 ,8.0 O. 1 5.r 16.5 - 11.t+ 1t+.5 - 9.0 27.1 - 13.4 27.t+
o.2 - o.2 0.'l - 0.8 - 0.1 2,1

o. 1 _ 0. 1

1.2 1.9 1.6 o.3 1.o 1.6 o.7 1., 1.1 5.9 2.9 222 t+.1 2.9 2,9
5.5 7.3 1.1 9.e 1o.5 2.1 1.5 1.9 1.5 o.3 o.5 o-9 2.4 1.0 ',l.0

1._6 5.612.1 0._7 1;5 15._o o._l L._o t.? ,.: rr.-".3:? ,.1 1._2 
Z:i

o.1 o.1 o.5

o. 1 0. ,l 0. 1 0. 1

o.e t.z o.e ',3 z.t ig o.u 3.? o.e slt o.a o.r o., o.t o.s
0. 1

0.1
o.2 o. 1 - 0. 1 0. 1

.._. o._z o._z .,, .L 3.-1 o._t ,._o o._, \'._3 
Zl.Z 

,l: ,.-, l:l ,lJ

o. 1 0.2 - o.1 - '1.1 o.t 0. 1 1.6
1.t 1.1 o.1 1.' 1.0 o. 1 0.5 0.8 0.2 2.o o. 1 o. 1 0.4 0.6 -

't 01

107
11'
114
116
119
120
126
127
129
1r4

Botanical Cmposition per cent. 1st Crop
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PIot 18
1946

UITHLU
19t+8
IL HL

- 0,8 1.1
- 0.2 0.2
-2.60. 1

NA

- o, o.-r

Plot 1!
19t+6

ULLHLU

5.9 10.r+ 2.2

": ''_r ':'

a/ 6. iB

1948
LL Ht

5.7 7.9 lh o
o.2
6'

Botanical, Composition per cent. 1st Crop

Sp,
No.

1

2
,
l+

5
6
7
9

'tl
12
1'
14
15
16
17
18

1t+.6 2.O 1.t+ 75,9 
'.4 

1.2
1.1

1.8 2.9 2.9 0. 1 2.8 3.8
4.2 2.1 O.2 0.8 0.8

: ,0._, .o.: o.: 24._6 25.-o

- 1.0 o.7 - 1.2 O.8
- 0.4 o. 1 - o.3 0. 1

- 12.5 ,6.5 i., j5.o \8.j
12.5 9.8 5.1 8.9 5.8 2.2

0. 1

0.5 o.3 o.j - o.2
- 0.t 0.'1 - 0. 1 0..,|

8. 1 2.8 o. 1 11.8 4.1 0.4

11.1 18.1 19.1 6.2 25.2 16.1
9.1 2.7 0. 1 1.3 1.5
9.8 6.t+ 13.9 5.7 5.5 14.5
1.1+ 4.5 2.t+ 1.7 1.0 3.1o.5 1.7 2.7 0.9 1.9 5.4
- o.5 0. 1 - o.2 o.3

3.6 L. r+ L., 3.3 10.9 1J.6
4.6 2.5 3., 9.8 5.o t+5
2.t+ - l+. I 1.1 0. l+ 5.12.7 2. O 0. r+ 1 .3 1.7

- o,3
0.2 0.9 i.i+ 0.6 o.9 1.9
o._5 

'._o 
1.: o._5 ,lu o._1

9.5 10.5 t3.2 11.5 7.+ 1.5
2,6 1.1 - 1.1

0. l+ 1.2 0.8 o.2 - o.5
o.9 2.9 1.5 2.7 1.0 0.1

51
52
54
55

101
104
't05
107
111
11'
114
115
117
119
120
121
124
126
121
129
1ro
111
114
116
1r8

i,

o.t
0. 1

1,-'

.l:
2.3
t14

'I .0
,o

9._1

o.1

1.1 1.0
0. .t o.5 0.t
- j.6

] o'_' 1'_4

- 0.4 0. 1

- 0.'1

- o.5 0. 1

-- o.-, :
- 0. 1

- 1.5 2.4
0.4

- 0. 1 o.5

: to'_' o':

- 0. 1 -
- 22.6 25.4
- 1.5 1.\

0. 1 17 .3 t+.5

''-,, -

o.l o,
0.6 1.5

6C

3.5

8.9 10.8
t.z 2.6
1.8 1.0

o. l+

- 0.,- o.', : :
0. l+ 0. 4 o.2 0.3 0. l+
0. 1 1.5 1.7 .1.0 0.r+

6.3 5.4 i.9 1o.2. 5.2
- 0.7 1.8 - 1.0

nr.
2.5 1.1 0.6 0.6
0. 1 0.8 - 0.r+

6._2 o._5

15.8 1t+.2 15.3 11.8 10.4
o.9 1.8 0.9 0.2 0.1_ o.2
1 . 8 1.9 0. r+ 1.5 2.5

-_:o'_'-

"\
+)



il6.t9
Hay - Park C,rass

51
r.)
54
55

101
I 0t+
1',11

114
115
117
119
120
126
127
129
110
1tl+

1946
ULL

2.9 1.5
t).9 18.0
1.1 3.2
9.9 26.9
1.5 2.3
2.6 r+.0
- 4.1

10.1 7.9
l+.8 j.5
0.5
1. o 2.9
0. 1 0.2
o.1 0.'
o.9 4.0

5.5 4.8o,: 
_

- a-7

5.O 1.?
0. 1 0.2
o.7 2.7
o._2 o:,

1.7 1.8
-,to1.1 2.6

1.1 o.2
3.2 6.7
1.2 O.5
5.1 1.5

0. 1 t+.1 2.5
12.6 19.2 21 .8
o.7 1.1 1.9

15.5 15.1 21 .7
2-6 /+.0 1.9
9.1 0.7 1.o0.2 a.2 0. 1

t+3 14.6 14. +g.t+ 1.1 2.8
4.5
1.4 1.0 5.1
o9 - nl
1.2 1.1 0. l+

1.6 1.1 1.9

19+8
ULLHL

,,1

o. .t

17.5
0.2

17.4
3.'
6.8
0.2

1l+.2

ia
0.8
3.o

8.8

- 0. 1 0.2
0.5 2.8 0.8

1.2 1.9 1.'
- 0,,o.: -- o._1

0. 1 0.2
0.1+

0. l+ 1. 8 2.7
- 0.7 o.2

0.7 1.1 2.3
,.1 1.1 1.8
o.9 6.2 4. 1

0. 1 o.1 0. 1

1.5 1.4 o.5

?1ot 20

1

z

4
5
6
7
o

11

12
13
t+
15
to
17

0.4
0.6
1.o

1.9
0.3
o.7
0. 1

o.6
0.3
1.1
2.8
1.0
3.1
6.3
1.0
1.1

4.1
ol

Botairical Cmposition per cent. 1st Crop
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r{6.n
Botanical Conposition per cent. lst Crop

1919 I 19r*0
Gram- Legun- Oti-er
ineae inosae orders

oE a-t.-7

83.1+ 2.1 1t+.5

17.9 6.7 55.t+

19.4 17.8 42.8

Gran- Legurn- Other
ineae i-nosae orders

98.0 - 2.0 ND

82.0 2.5 15.5 129

51.1 9.6 17.' 12t+
'110

r+9.8 21.2 27.0 124
129

58. 1 19.1 22.6 134
115

73.6 1)+.2 12.2 115
126

\2.\ 25.1 
'2.' 

129
55.2 24.o 20.8 129

118

100. 0
96.2

99.9
95.1

96.o

9l+.3

81. 9

98.1
62.2
61.9

80.5
a!- 1

81.t+

81.6
84- 7
'70 c

o.7 3,1 115

v. I

- )+.1 11t+

0.7 J.' 115
111+

1.5 lk2 1rt+
113

't5.o 1,1 111

0. 1 1.6 ND
o.2 17.6 126
0.4 17.7 126

7. O 12. l+ ND

J.9 12.0 ND
5.1 5.9 ND

5.9 10.5 ND

5.4 9.9 lD
1.o 13.8 lrD

- Heavy lime;

of the ilomi-nant

Dom.
D!,

Dom.
Sp,

15.O 120

8.9 126

1v
1L

129
129

8U
8L

ND

126

1U

1L

1u

9U
9L

10u
10 L

14u

1f L Sun

14 L Sharle

18U
18 LL
18 HL

19u
19 I,L
19 rfi,

20U
20 TL
20 ljJ,

t+5.1 19.1

68.7 22.+

)+5.6 1r{- l+

56.2 14.8

ooo
g8.l+ o. 8

't 00. 0
97.5

96.1 1.6

91.1 5.6

86. 1 12.5

98.6 o. 1

58.9 o.z
11.6 o.3

55.6 19.9
59.1 26.1
72.8 19.0

84.4 9.0
65.5 23.t+
58.1 15.5

lo. c
29.O

0. .t

0.8

ct.

2.1

)'7

l.tl

)l?

30.9
25.1

14.5
1t+.5

QO

6.6
11.1
16.3

117
131+

120

1'21+

110

tit.
111+

111+

ND

131+
126
125

ND

N!
ND

134
ND

ND

U - Unllmed; L - Limetl; LL - Light lime; HL

C olumns headed "Dom. Sp. I' gi-ve the cod.e numbers
or legumilous species.

ND - Sone
Donilarrt

non -granrineous

\eN



iy' 6. zt
Hay - Park Grass

1941
Grarn- Iegun- Other
ineae inosae orders

19t*2
Gram- Legrm- Others
ineae inosae orders

Dom.
Sp.

ltD
ND

DoD.
Sp.

1U
1L

,v
1L

7U
7L
8U
8r

20 IJ

20 IL
20 tfr,

95.9
7t.4

97.5
92.6
93.5

96.7
57.'l
59.7

82.1
86.7
90. 8

86.1
82. t+

90.8

},D
129
110

1tl+
ND

ND

0.2 1.9
1. I 22.9

0. 1 3.2
1.5 21.9

A3. r 8.0
52.2 11 .1

51.4 9.8 22.8
63.9 i 1.4 z\.l
r+0. 4 5.9 52.7
54.8 9.9 25.3

0. 1

0.4
5.'

99, t+

90.1

9t+.7
9',1. 7
91.9

90.5
62.7
52.7

77 .7
79.5
9t+- 7

57.o
81.7
87. o

0. 1 0,5
- 9.1

o.J 5.0
0.9 7.t+
1.1 l+.1+

- 07
o.1 36.6
0. i+ 16.9

2.1+ 19.9
1.' 19.0
o., 4.8

3.3 29,7
0.5 11.7
1.1 11.9

96.7
72.5

ND

IID

110
129

45.9
,6.7

l{D
ND

129
IYD

ND
I{D

ND

ND

ND

ND

I{D

l{D
126
IID

ND
ND

ND

ND
ND
ND

99.6
9t+. 5

ND
ND

129
129
118

ND
ND

ND
ND

ND
125
ND

ND

ND

ND

ND
ND
rD

0. 1 1.2o.t 42.6
0. 1 l+o. 2

99.2
98.9

98.1
98.6

9U
9L

l+5.8 12. t+ 40.8
41.o 17.7 35.)

22.8 28.5 1+8.7
63,2 25.1 1'1.1

47.2 11.7 41.1
58.7 14.5 26.8

10 U

10 L

0. ,|

o.1
o.7
'0.8

0. 1 1.3

o.1 2.1
4. 1 3.3
5.o 1.5

5.9 11.8
t+.1 9.4
4.2 5.o

6.1 7.8
1,7 13.9
2.3 6.9

1l+ U

14 L Sun
'I 4 L Shade

18 U
18 LL
18 HL

19 rl
19 rL
19 fl,

U - Unllnetl; L - Limed; LL - Light lime; I{L - Heavy lime; ND - None
Dominant

Botanica.f Composi-tion per cent. 1st Crcp

41



ty'6.zz

Botanicaf Composition per cent. 1st Crop

19+5
Gram- Legurn- Other
ineae inosae orders

19U+
C,:rarn - Legun- Other
ineae inosae orders

96.5 a.2 ).3 120
55.7 2.o )2.3 LD

Dom.
Sp.

Dom.
Sp.

1U
1L

tu
)L

1U
7L

8U
8L

9u
9L

99.o
70.1

5l+.2
41.'

5t+" O

71 .1

\6.6
48.)

100.0
97.9

99.8
98.7

98.1
97.1
95.1

98.7
78.8
85.9

75.5
19.7
79. o

91 .7
90. 1

81.8

111+

ND

l!- 0
5t+- 3

29.9
13. )+

48.2
13. t+

- t.u
2.5 27.2

8.2 11-6
12.7 45.0

19.4 26.6
16.6 i2.1

1t+.6 JB. 8
19.6 J2.1

0. 1 2.0

0. 1 0. 1

- 1.1

not sampleal

0.5 1.4
1.3 1.5
2.6 2.3

0. 1 1.2
0. 1 21.1
0.4 13.7

IVD

1t0

IID
ND

ND

ND

ltD
114

129
129

ND

ND
126

1t4
ND
125

ND
ND
ND

ND

}ID
ND

13.2

ND

129

IID
110

ND

XD

,,

ND
ND

ND
ND

ND

't14
125
126

ND
ND
ND

ND
115
ND

60.7 5.3
28. t+ 11 .5

31.9
34.3

15. 8
,4,

15.o
l+6.4

100. 0
95.8 I i, tts

10u
10 L

1ru
ItL

14U
1i+ L Swr
tl+ L Shade

18 U
18 I,L
18 HL

19v
19 IL
19ffi

99.8 0. 1

91.5

E5.8 o.t
26.4 +1 .1

0. 1

6.5

11.9
32.5

98.5 a.6 1,1
91.8 L 0 2.2
94.9 2.5 2.5

80.2 o.t 19.5
t+1.2 o.9 55.9
A*1 0.5 35.1

52.4 8.0 29.5
57. 5 't0.1 21 .7
16.7 5.5 17.7

88.5 2.8 3.6
8l+.0 1.1 14.g
78.1+ 2.1 18. 9

7.1
4.5oz

1.1+

20v
20 u.,
20 rn,

16. B

15.8
11.1

6.o
8.5

1l+.1

U - Unlined; L - Limed; LL - Liglrt lime; IIL - Heavy lime; ND - None
Dominant

l+t

Plot

+



Hay - Park Grass

Plot

8L

9u
9L

10 U

10L

1' 'J
13L

14U

14L
14L

'18 U
18 I,L

18 HL

Botanical Composition per cent.

M6.2,

1st Crcp

,t9L5

Gram- Legum- Others Dom.
ineae incsae orders Sp.

1946
Gram- Legum- Other
ineae inosae orclers

98.5 - 1.5
5l- B 5.2 29.o

l+5. 5 14- 0 l+0. l+

27.2 21.o 51.8

2a.6 25.9 45.5
65.t+ 15.5 19.1

21., 16.o 56.7

33.O zt$O t+1.O

99.6
95.6

99.5
91.3

76.o
62.5

92.5

87.6
89.8

91.7
\4.7

61.9

56.o
41.7
5r.9

12.1
7t+.9
61.5

- 0.4
0.2 L2
o. 1 4.3
- 6.7

a.1 21.6
7.1 29.8

2.1 5.t+

9.2 3.2
7.4 2.8

_ b.J
a.6 5t+-1

1.5 35.5

10. a 31.2
1l+- 5 l+1.7
14. c 28.1

5.7 22.2
5.6 19.5

11.1 ?7.t+

Dom.
Sp.

ND

ND

1U
'1 L

3u

3L

1u
7L
8U

95.1 0.1
51.2 6.9

52.8 12.4

28.1 2o.9

26.1 40. 1

60.1 2o.+

51.1 17.5

,t. 2 2t+.2

ll. 8 1og
19.9 129

1t+- B l1o
121+

50.8 ND

31.4 120
18.9 ND

50.8 129.

4Zc o

124
1N
llD

115

fi;
129
't29

126

126
126

154
126
129
126
127

ND

129
ND

119
119
1',19

121+

12lr

ND

127

121+

121+
'129

ND
ND

111+

114

129
129

111
126
t10
126

134
126

126

129
129
129

1r4
129
129

- None
Dominart

19L
19 IJ,
19 fi'

' 20L
20 IL
20 IIL

'1 00. 0
89.1 1.)+ 6.9

''t00. 0
o7tr - DE

71.7 a.5 25.8
36.1 16.9 21.o

97.7 1.6 o.7

90.2 5.6 5.2
9?.4 4.,L 3.2

81.9 - 16.1
52. t+ 0. I t+1.5

52.1 1.2 36.5

52.9 15.1 J0.8
5o.2 22.5 21.3
7o.o 15.t+ 14.6

65.)* 18.4 16.2
65.1 12.5 22.2
57.' 15.1 29.6

U - Unlimed; L, - trined; I-,L - Light line; HL - Heavy lime; ND
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Plot
Grarn- Legr:m-
ineae inosae

Other
orders Sp. PIot

Sotarrical Composition per cent. 1st Crop
'l9l+7

M6.z+

3ram- Legum- Other Dom.
ineae inosae orders Sp.

1U
1L

,v
1L
7TJ

91.1
10.9

tr? ?

19.5

51.2

11 .O

50.8

60.2

96. t+

83"9

98. 8
89.\

/b. b
56.9

85.1
81. 5
83.2

93. t+

65.1

6\l
50.1
51.2
60.5

68.6
70.2
52.4

11.0
1r.2

17.7

a2

10.3

5.0

-

4.7
7.5

1"5

t1.o

o.l

1.5

1l.o
oo

8.5
4.4

10.3

5.9
25.4

35.7
45.3

11.1

19. 9

40.0

29.5

1.6
10. 1

1.2
10.5

22.7
z). o

11.6

l+.2

6.6
1l+. 0

13.1

12 1

18.9
25.O

22.9
z). +
37.1

ih,4.L

,.2rv
4-L,

tl .3
26.o2!,

58.0 1o.1
58.6 15.t+

15.8 13.5
t+2. o 21.2

a7a
77.1+ 0. 1

72.8 1.1
)+9.1 1.1.0

59.6 16.3

87.8 o.2
98.0

98.8
98. .l+ 0. 1

51.2 8.5

zo,
16.8

2.1
22.5

121+

ND

111+

124

ND
111+

26.1 ND

19.9 119

2t+- 1 119

12. O 112
2.O 126

1.2 134
1.5 126

58.1 124

11
1

1

I
1

1

1

I
I

7L
BU

8L

11
1J

1

I

119

)o
01
,o

11

129
129

11'
126
126

119
ND

129

15v
15L

9u
9L

'to u
10L

-t)2
5-

6

1lv
11 L

ttlv
111

12

U

L

lt+ u
1l+ L Sun
14 L Shade

18 U

18 LL

18 HL

61.9
62. j26

27
'|

1
,|

1l+. 1 24.O 129
11.6 26.3 129

IJ.O 18.8 ND

1.5 2o.2 129

0. 1 14.2
2.1 21. O

129
119

't9 u
1g r,L
19 tfi.,

20u
20 IL
20 l]J,

1?g
1)'7

16u
16L

17u
17L

68.2
72.1

69.1
15.3

U - Unlimed; L - Limed; LL - Light ljme; IIL - Heavy lime; ND - I\Tone
Dominant

5o
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1948
Gram- Legur- Other
ineae onosae orders

M6.zs

191+9

Gran- Legum- Other
i-neae i:rosae orders

53.5 15.1+ 31.0
51. t+ 17 .8 )O.8

t+6.1 1+.+ 18.9
\4. ) 22. t+ 11.1

Botanical Composi-tion per cent. 1st Crop

Plot

1U
1L

3u
1L
1u
7L
8U
8L

9u
9L

10 u
10L

1' 
"J11 L

14u
1l+ L Sun
14 L Shade

18 U

18 IL
18 HL

19u
19 rL
19 !4,

u,
1.2 19.8

16. 1 48. 1

19.8 11.6
25.1 18.2

1.1 40.2
11.1 15.5

o.5 25.7
10.6 22.4

2.a 5.6
).2 2.9
\.1 2.1

11.7 11.1 11.o

94.1
61.1

53.0
,5.8

t+5.6
56.5

52.5
51.4

99.5
89.9

99.7
95.8

71.8
61.o

92.4
93.8
91.4

ulu
i*'L

+1u
4-r

4_
5'

t)

iiil
rlu
11-1,

1

15V
15L

16 1J

16L

11 v
17L

99.8
9L7
9r,
U+.5

,.o
26.5

5.1

14. B

28.9

o.6
2.5

28.1

2U
2L

5.1
32.1

- nE
1.5 5.6

- 0.1
- 6.2

99.1
98.2

99.4
97 .5

58.5 11. t+

20U
2A rl,
2C IIL

88.5
80.9
82.9

50.3
oz. I

66.9

86.3
80.,
7l+. 2

- 11.5
0. 1 19.O
0.5 16.5

17.4 32.3
8.5 29. t+

10.4 22.1

5.o 8.7
t+.9 14. I
o o ltr o

t+2. 2 27 .8 10. 0
t+6.6 12.1 2o.7

15.1 11.9 12.8
75.o 9.6 14.4

10.5 o. 1 29.3
81.2 2.8 1l+.0

These results have not been prevlously trrrblished- Sampling was
dj.scontinuea in 1950.

U - Unlimed; L - Limed; LL - Light lime; I{L - Heavy lime; ND - None
Dominar t

l.
5l
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iI]EAT Ai{D BARIEY - IIORTEN STACKYABD

T}-ese are two almcjsl, jdcnlical, brri distinct exreriments Yihich
rvere for Dany y€ars carried out on similar lines to those on Broadbalk
anC HoosfielC at Rothanrsted. The fiel-d rvas unCer continuous wii€a t and
bar 1ey fron 1877 to l)262 and the tr€atmcnts anC resuJ-ts for this period
are given in the 1!28 Station Report p.10J. trrom 1927-f94O no manures
were applied, ryhea t and barley being gr orn €ach year except 1921, 28, 1+,
35 fi1en the fiel-C was falloved. Results for !929 to 19JE arc given
annua 1\r in the Station Recorts in thc sections dt"-vot€al to Wobwn. In
1941 anC la2 a top dressing of 2 cvrt. sulphate of arlrnonia lras applied.

In l9l+3 a neqr schcrre was startcd. The plots were dividc:l into
sets of three accor:ling to thcir previous manurial tr.eatnrnts ( om:itting
plots.2, I and 8 of cach crop, ffhich !'rer c so acid as to givc ncgligiblc
crops). In 191+l thc whcat vra s so 1./cc dy th3t it was ploughe d up and thc
larrd faUowcC for thc rcst of thc scason. In L947 and 1948 the field rras
fa lloirrc il and no treatrnents r-rcre a6plicd.

lrea of one lrhole pIot, fz acre.

Thc cxperiments arc discusscal by H, H. Mann, 'rThc influence of
fa llowing on the yiclC of r/hcat or barley on vcry cxhawtcd land",
.r. Agric. ScL.,l), (t9$), ZO1.

Trca tmcnts

In thc prcscnt sfsicm of nanuringr of each set of thr:e plots one
rcceive s a top-dr-e ssing of r,itrochalk at 2 c,7i. pcr acre ( I.t1 ), one at,[ cwt.
(lZ), ana thc- thirC at 6 cyrt. (I'lJ). Thc drcssings rotatc in cyclical order.

Sumr,-rary of treatrnents 1871-t926 (pIots arrangcd in thc present scts of thrce)
Plot 1 Unmanureal

J Nitratc of Sorla; la, (at) since 1677; lb, (1N) since 1!ol on1y.
Jaa, as Ja rrith limc in 192Ij Jbb, as Jb rrith limc in p21

I Urri:oanurcd

4a Mincral-s; fb, as 4-: with 1in'r in 191-5
6 ]linerals and Nitrate of Soaa, (rN)

9a, 9b llinerals anal, in alternate ycars, Nitrate of Soaa (tN)

1G-r Supcrphospt,a te :nd Nitr,ltc of Soaa (tN)
10b Repc cat<e ( tN)
I1a. Sulptratc of Botash and Nitratc of Soaa (flt)
Ub Duns (4tr)

55



r/t, z

2 Sulphate of Amronia (tN); 2a wrlinedr 2aa, limeC in 1905, 09, l-0, L1,
2b, lined irr L897 Zbb Li,rcd in 1897 and 1905

! l[inerals ancl Sulphate of Annonia (1N);
1905 anal L9l-6 fb, limecl in 1905

8 Mineral-s andrin alterrrate years, Sulpha te of Amrnonia (2N); Ba, Bb

unlimeCp 8aa and 8bb l-imeC i,n 1!0J and 1!18

N provides 2J J-b. per acre of Ammonia

Crop Notes

Iheat-Red Stanilaril Bar ley - Plumage Archer

!a, unlimed laal limeil in

Year

1919
1940
194.1
L942
].9)+3
19U+
L945
L9+6

Sown

u.10.18
2.1t.39
15. r0.40
rg. rI.41

27.9.43
23.tO.U+
2. lo.)+5

Year

t939
1940
194t
1942
L943
]944
]945
19t+6

Harvested

Aug. 15
Aug' 17
Aug. 1!
Auc. u

FlougheC in, May 6
rrug. lJ
Aug.2
Aug. 22

Sorm Harvested

neb.27 aug. 17
ldar. 9 Aug. 8
]lar. 16 Sepi. 10
Apr.lJ Sepi. I
llar.l-2 AuC. 27
]rtar. 6 Sc-pt. 4
l',iar..5 Aug. 2
Ivlar. 1J Aug. Il

$



lr'heat and Dar le.y * lloburn Stackyarjl

450
85
[15
26J
331
269
t55
480
652
575
tt35
)57
101
625
2r8
oz!
1U+
5@

2E9
)o)
u3

976
34r
993
8t+7
ot4
632
386
f.f'2l+
v62
10ro
1019
15l.
222
l-1u
Al+
1194
]rO52
II9.L
597
55+
950
t3L2

\23
60Z
t362
o<,
8I
A+9ul
452
IU1
9t9
273
\\6
880
t720

Ni1

tt3
528
915
64t.
975
258
10r6
t\7
680
Nil
69
56
278
I115
9t9

Nil-
212
255

1117
1855
Lt23
) c:,, ,

oIU
1,815
2246
1909
NiI
tl1
r17
66L
2A2t
r800

2146
2&7

t{t,t

2t3
NiI
Nit
Ni1
4B
302
325
61L
n
u1
197

Ni1
67
Nil_
tl3
764
)zo
382
31L
828
l-168

bti{J

NiL
Nil
NiL
161
893
675
t396
LN
)6+
2043
901
ltil
,.10

Ni1
706
t929
t339
598
688
t5L6
2732

Yieltls of Wheat (1b. per acre)

Straw iGrain 1941 Straw Gra in 1942 Strar

1197
l-211

609
6l-

U+7
2U
t+59

12t
506

294
NiI
8
98
218
un
239

201
2t7
6)5
402
16
365

t)
2t8
5U+
47t+
IB5
23t
59t
918

1
2a
2aa
2b
zbb
3a
3b
4
Ja
5b
6

1
Ea
8aa
86
8bb
9a
9b
10a
10b
IIa
1]b

Yields of plots darnged by rabbits, or otherwise invalidated, are omitteil.

5+ ,x



ilt.+

Gr aj-n 1939 Str:w lGrain t94O Strav lGr:in

2t
NiI
24
2l+
2l+

20
24
20
1+
!2
12
Nil-
Ni1
28
L2
19
Nil
20
Nil
20
57
n
L7
L7
lo

L35

185
l.IiI
167
3t+l
11+9

36t
t6)
593
259
117
228
Nit
L75
4t7
7L7
)68
NiI
t+35

NiI
517
721
512
1t+5
288
)rUt
668

I
2a
2aa
2b
zbb
1a
1aa
3b
lbb
4a
l+b

5a
5aa
5b
6
7
8a
Eaa
Bb
8bb
9a
9b
I0a
]0b
1]a
lIb

r071
NiI
t,t6
877
9r0
7t+7
887

tzt5
155
916
929
Ni1
77+
885
14t2
l_028
NiI
1055
Ni1
111.]
14]2
1417
o 1,
l2L2
967

].655

913
10u
1200
850
&o
911' 
,61
L2O3
TD8
Nil-
Ni1
to57
r48,+
721
Nit

L94
Nil
l)+6
)o)
151
411
l_85

181
t25
4t7
404
Nil
323
5&
1085
A16
Ni.t
6sa
Nil
481
975
I2B1
204
t36
9t5

Y+05

4b)
NiI
)+35

827
3u
762
556
825
3Bt+
894
890
NiI
762
947
1l84
586
Nil
13t)
Nif
1100
1600
t581
504
ozv
t193
1909

lCt+

5bb
4L2
214
120
!+2

J50
ltil
451
125
3\n
311
302
1)a
208

2d+ 695
Nil Nil-

214 I 6gt
226 I ;o+
Nil I NiI
Nil_ I Ni.I
655 | 506
25o | 924
172 I :ea

611 I 1006
1\4
2&
280 | t92
543 | '"76
9L2 I s85

T aken with Bbb
NiI
t2\2
t675

Nil

IIil
686

Nil
468
Nil
500

862 1500
41 7U+

686
]r496
816

s5
\*

Yielcs of Brrlg.y_(D._Et =Sl" ).



'VlhE r t arrd Barle-v - Yloburn StackyarC

( Nur. sfstcn of M:ruring .- Yi..Idsr ( Ib. pcr acre).
}lots arrangcd in their groups of thr:ec ,

ilt.s

L927

2U+5

20

Nl
N2 +69
NI

lo
N2 379Nl 74+

4
6
9

r'{ _)

NI
N2

5E7
813

I

N1
ltz

N1
N2
Nl

tB62
22O5

10a
f0b
1Ia

1151
Lbt,
,t83
284t I Nr 372
3037 | N2 585

t59B
2354
238t*

omitteal.

569

rlr,(I)lNl 1S72
ub(2)lNr 2L52
lrb(l)iN2 l-589

4829
6019
)ttt2l

N2 1451
N3 1591
Nt 762 l5Z+ I Nj 750

YielC of plots tlamage d by rabbitse or otherw'ise invalidated, are

Nl 862 t9\4
NI 5rl t683
N2 l_0r8 2686

Nl
Nl-
N2

4
5

9

10a
t0b
l-Ia

t943
Grain Straw

19t44
Grain Straw

t9t+5
Grafui Strar

lt946
Grairi Straw

209 lt23
419 !+56
e79 1958

108 !l+7
226 ltol.

N2 157 2ti.8,2
N3 t253 3279
NI 1178 2586

2959
2265
2628

NI 896
N2 604
N3 tr92

)237
800
606

2557
2075
2t+15

2530
2067
2545

N' 1005
NI 727
N2 1087

56

Wheat

N2 r9S3 4867
NL 2259 54Ir.
N1 2+94 5794

N] 717
N' 1456
N2 841

Ll3t+
2559
zL\o

Nl 2104 t+17L
Nr 2l1B 5539
N2 3625 6782

N2 6c+
N5 t31l
Nl_ 501-

1558
2689
l2z9

N2 2250 5a+5
N' 2109. 4960
NL 250ls 79L

Barley

NJ 906 t766
N] 529 7037
N2 549 1115

N2 519 tB39
Nl 908 2Ot5
Ni 533 t59t+

5L9 1051
55t tt44
928 t661

N2 L343 L956
Nl B2L t535
N1 988 2152

Nl_

N2
Nl

fie
1019
1020

2o53
21L7
21\'l

NJ 107 422
99 l-ol+5

N2 702 I

N2 1+O4 tt22
NJ 635 ]1929

Nl 104 U9l
N2 519 2081
Nl 857 21)rJ

1
3

N
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r:a/ t.t
TWO COURS ROTATION ECPERI}/ENT

l,one Ji !gl]394g ltS_1-9-4?)
Cumulative Effects of Agicu1tural SaljE

The e)cperiment was designed to test the crmuLa tive effocts of
agri-cultwal salt and muriate of potashl and to compare tno mothods of
applica tion of the sa1t,

The rotation is 1st year Sugar beet, 2nd year Barley.

There are 2 series (one for €ach crcp in
each consisting of I blocks of 12 pJ-ots each.
acres: 

sugar Beot
S erie s Tota I Harvested

arly particular year),
Area of each plot in

barl.ey

I
2

o.o2rg
0.0200

0.0190
o.ot13

o.o2o7
0.0189

Treatments3 alL comtiinations of
(1) :rgricultural salt (raies for sugar beet): None (o), * c*.

(Na :-), ! cwt. (Na 2) ana 7L.*t. (Nu 5) per uc"e.-
(Z) lruriatc of potash: None (O), the equival-€nt of half thc single

dressing of salt (K1) ( atrproximatcly 1 cut. K20 pcr acrc), the
equivalent of thc double clressing of salt (K2), appliea to
sugar beet at sowing.

(3) fine of application of salt: in seeal bed before sowing (A),
before pJ-oughlng dluri.ng the winter (B).

(4) Saft applieC to_sugar beet cnly (O), satt repeated at half
rate on b:rfcy (R).

The follow'ing intcractions arc partiat-J.y- conformclcd wi th block
aliff€r cncest -
(A-e) x R; (3-z+t-o) na x (a-l); ( l-z+r-o) Na x R;

anal the i-ntcractions of these vrith K.

Basal dressings, alDlied to a1J- plots at sowing;
Bar1ey, 0.J cwt. N per acrc as sulpha te of a mltDnia
Sugar beet: 0.8 cvt. N per acre as sulphate of arupnia

a.6 qtt. PrO, Oer acre as superphosphate.

Crop Noteo

Sugar beet: Kl-ein E Barley3 Phmage Archer
Sot',n Lifted Soran Harvestecl

1942 April 2! Dec. 2 (Series 2 grew preliminary vrheat)
1941 April 1,[ Ncv. 12 . March IJ Aug. 1O
1914 Apr lL 22 Oct.26t Nov.2J March 8 Aug. tO
L945 April 12 Nov. 5 y,ardn 27 Aug. 8
1946 April 1! Nov. 22 March 2l- Aog. 14
l9)+7 Apri.l- 2J Oct. J0 Apr i1- JJ- Aug. J-I

sg



Ba/t.2

In !942t 194J, samplcs were taken at intervals f.rom onc cnd of each
plot for physiological and chemicaL studJ/. The yicltls given arc
corrected fcr the reduced area per p1ot. In 1944r 12 of thc /a8 plots of
sugar beet were lifted Oct. 26th. This had an appreciable effect on tops
and sugar percentage, r,rhich have been adjusted by means of a regrcssion.
There was no effect on the other resuLts.

5vrl



A

K

Two Course Rota ti-on Exceriment

balt cwt. t942 I
SuAar Bcet

Roots ( v,a shed) :

Ba/1.3

tons per acre

t6.t8 t5.t)+ 5.92
Ll.96 L7.7t 9.o4
t7.L5 t6.86 9.r3
t6.86 16.32 9.21
L7.a+ M.56 B.r8

lvluriate of potash
Kro cwt. per acre

0.0

In seed betl

Mean

Standard errors
(28 d.f. in r942r
22 d.f . in other
years)

t5.46 8.51
L7.@ 10.95
tl.63 10.6r-
16.68 9.69
16.81+ 9.94

1.0

2.0

1,+.9 B

t6.95
17.12
:.6.72
l^6.tt+

u.73
16.08
16.85
17.5L
t6.32

L6.97
t7.03
t'I.72
15.08
16. Bo

8.04
tt.25
to.51
u.lr+
to.29

9.34
r0.96
l_0.28
Lt.24
10.45

].6.97
16.88
t7.34
t6.39
15.90

]-6.57
t7.12
t7.55
L6.2t
l_6. 86

t7.27
17.2t
t6.63
u.04
L7.31
U.l+8
t6.15
t1.07

t6.57
!1.32
n.35
16.t+9

].6.91

t5.t9
17.08
L-t.6L
t'l.t6
L6.76

7.\8
8.50
9.99
9.1+
8.93

L6.o)+ t7.43
76.58 t7.t2
17.I0 15.2'
t6.57 L6.99

t6.8, L5.62
t7,L7 t7.t2
t7.3L t6.86
17.10 15.87

5.L3
6.\4

]!6.t+t
L7.o3
L7.22
16.9+

6.88
-1.20

15.58 L6.87
]-6.28 t6.45
t6.65 16.9r
L7.28 L6.87
L6.t+7 L6.78

L6.9' 7.51+
17.56 8.72
t7.2L 9.26
17.02 10.20
17.18 8.91

t7.66 8.&
v.55 9.59
16. 2,+ ro. oB

t7.o8 9.1+2

J.7.24 8.9t
L7.ll 9.t+7
L7.D 9.36
l.7.26 9.25

t5.82 6.98
17.45 8.15
u.zt 9.5'
16.85 9.72
t6.83 8.7'+

o. t+27
0.2t5
O.l+7
o.326
0.197
0.854
5.t

10.71
10.09
11.10
t0.61
11.40
10.86
r0.41
10.8,

8.61
11.06
10.47
to.76
t0.23

(r)
(u)
(c)
(a)
(e)
-Ebr
/.u.eu

x

6.41 16.Br-

o;1'rT) 
o.r,

o.259 0.289
0.299 0.133
O.395 0.,rt'1
0.239 o.266

plot l.Or5 1.151r
6.5 6.9

o.503
o.25L
o.2go
0.r84

1.005
OQ

0.184
o.tgz
0.222
o.84
o.Ln
o.769
)+.5

h/

0
CE

l.o (o)
7.5
Mcan (b)

0
D'

5.0 (,)

Iiean (b)

0
2.5
E.o (a)
7.5
Iliean ( b)

.) c.

5.0 (d)

Mean (e)
cc
5.0 (d)
7.5
Mean (e)

0
. 2.5

5.0 (c)
7.5
Mean

6o

SaIt applied
Winter



Bd I.l+

SaLt Y

.34

.\2

.o7

3L

B5

46
58
54

Sucar Be et
-=!-.--

cvrt. Dcr acre
Iear

1942 ])41 t9U+ 1945 t9+6 1947

!{uxia te of pota sh
KrO crt. per acre

0.0

1.0

2.0

0
2.5
5.0 (a)
7.5
Ilean (b)
0
2.5
s.o (a)

Mean (b)
0
2.5
5.0 (a)
7.5
lae an ( b)

Sugar Percentage

18.0, 11.04 t9.34
18.47 17.04 n.42
18.81 q.!+ 2t.O1
18.57 17.18 20.40
r8.47 }7.10 20.3L
16./+9 t6.95 20.86
16.r+5 t6.19 20.46
L8.38 t7.29 n.58
t8.6t+ L7.L6 20.54
16.49 L7.o5
].6.57 t7.49
18.BJ 17.18
18.58 L7.2t
18.70 16.g9
18.57 q.z5

20.62
20.48
20.76
20. t+1

2t.05
20.58

18.19 tg.U+ t6.24
u.02 18.84 16.91
18.rl 18.85 L7.o2
18.JI 16.6r t6.&
L8.27 18.14 16.70
I8.19 18.i{B 16.52
lB.ro t8.97 16.84
t8.L6 L8.72 t6.76
U.98 18.50 L6.66
18.15 18.59 t6.72
t8.26 18.78 16.58
18.5, t6.81 t6.92
18.18 18.64 16.78
r,8.25 16.60 16.89
L8.35 t8.76 L6.82

Sa).t applied
Winter

s€ed betl

2.5
5.0 (d)
7.5
Mean (e)
2.5
5.0 (d)
7.5
tean (e)

r8.10 19.00 t6.85 r8.64 17.08 20.33
18.14 18.85 t6.72 ].8.53 l-7.r0 20.76
18.08 18.61- 16.83 t8.63 t7.LO 2o.9t+
18.2L 18.82 15.80 18.60 u.o9 ?0.68
t8.27 18.16 t5.94 16.5t a7.05 N.78
18.t7 18.76 15.98 L8,65 t7.13 n.63
18.28 18.7' 15.60 18.65 L7,L2 2o.t8
18.1r 18.75 15.84 t8.6t t1.L7 20.@

l",rie an 0
,E

5.0 ( c)
7.5
Mean

18.21 18.57 15.51 !8.16 q.t6 20.21
16.28 18.88 16.90 16.59 t7.o7 20.55
18.15 18.80 16.85.16.59 t7.2t 20.@
18.18 1E.67 15.72 l-6.6l| l-7.11 20.66
1.8.26 t6.1, :-6.74 t6.54 t7.tt+ 2o.5tr

Standar cl errors
(zs a.r. in t912,
21 d.f. in l9l+4r
22 d.f. in other
years)

plot

(r)
(r)
(.)
(a)
(")
Pcr

0.1_60 0.22A O.t65 0.252
0.090 0.110 0.092 0.Lf1
0.104 0.127 0.095 0.151
0.137 0.156 0.125 0.200
0.081 0.1_02 0.075 0.12j.
0.360 0.44t 0.329 0.521+

( et



Sugar Be6t

0
rrF

5.0 (o)
'7E

v,ean ( b)

0
cc
5.0 (u)
7.5
Mean (b)
o
2.5
r.o (a)
7.5
uean (b)

2.5
5.0 (d)
7.5
lrlean ( e)
2.5
5.0 (d)
7.5

0
)E,

5.o (.)
7.5
Ilean

(u)
(r)

t;]
( u)
Per
%rE

I

l:g9- 9o,*s. Rototion E*p.rl

Salt
crvt. per acre

Year
t9)+1 L9\4

Tota1 sugar! cwt.

Ba/J,5.

]-945 1946 t9471942

!ft:riate of potash
K^0 cwt. D€r acre

0.0

SaIt appliecl
ltinter

In seed bed

Me an

Starrdarrl error s
(zg a.r. in r942r
22 d.f. in other
year s)

5tb5 57.0
61.1 66.j
ot., bb.5
6t.2 62.7
60.r 63.t
53,6 62.7
58.8 64.6
6t.2 6t+.t
63.1 59.8
59.2 62.6

57.3 63.1
@.4 62.0
61.r 61.9
6t.t 62.8
@.5 63.0

62.6 6

58.6 66.2 35.8
60.8 65.3 t4.L61.8 &.3 37.1
@.t+ 63.9

6t.6 6z.t+
61.t 6L.3
63.j 63.2

35.7

21.2 58.3
33.6 66.3
36.t 64.5
12.2 62.7

33.o 63.0

27.t 62.8
,7.4 62.'
35.8 55.8
37.7 61.1

,l+.5 62.5

,t.6 6L.5
t7.L q.L
3t+.5 65.2
37.9 60.6

35.3 62.9

6+.3
63.9
6]..7

b). )
,8.5 64.4
16.9 65.t
1L.6 6t.3

6 63.6

p€r acre

52.3 23.7
60.2 j7.2
51.9 39.5
56.0 31.9

)b. o )4.b
5r.5 3t.1
57.5 35.r
60.9 41.1
58.8 4D.4

57.2 31.o
59.2 -\t.L6r.o j6,5
59.2 38.4
57.8 42,9

59.3 57.2

60.3 55.1+
59.4 40.0
55.5 \2.5
58.4 39.3

58.9 37.2
59.3 39.4
59.7 18.3

54.3 28.7
59.6 36.3
59,3 39.7
57.5 to.4
57.7 36.1

f.0

2,0

55.t
50.1
6t.9
62.5

6r.o 28.6
A+.3 37.o
6r*.8 35.5
61.8 35.9

&.9
A+.3
b4.,
6t.5

1.1+ 1.52
0.87 0.76
1.0o o.B7
t.12 1.16
0.80 0.7r
3.47 3.o3

10.1 L.6

59.9 63.0 34.3 62.8

1.85 2.t7
o.92 1.OB
1.07 L.25r.tr L66
0.35 r-. o0
3.@ 4.7+
6.2 6.9

1.9r
o.96
L. r0
L.46
0.88
3.82
6.6

2.50
1.25
r.44
1.91
1. 15
5.00

1r.8

v62



I

SuAar B. ee t

crrb. Der acre t9\2 ]943 I9U+ 7945 t9l..6 L947

}iuria te of pota sh
KrO crrt. pcr acre

0.0

1.0

2.O

0
2.5
5.0 (u)
7.5
ille an (b)

0
2.5
5.0 (r)
7.5
laean (b)
0
2.5
5.0 (r)
7.5
Mean (ir )

Tops! tons per acre
to.o6 9.55 10.59
Lt.z' L0.76 t3.20
r0.55 1r.55 rr.01
rr.42 11.60 12.52
10.82 r.0.66 12.36

10.41 I0.62 12.40
r_2.19 1I.10 r1.60
10.20 I0.50 11.96
Lr.3o to.74 t4.2'l
11.53 10.71 1r.11
10.4) 10.2& 11.70
11.74 10.17 t2.06
11.42 10.11+ Ir.49
tt.n !t.t2 12.6,
l}.rr+ 10.47 tt.97

L2.20 L7.05 +.59
11.62 10.0:r. 6.94
11.60 11.lt 1.21
t2.74 11,2t 7.0r
lz.y+ u.5a 6,)44

11.89 t7.71
rt.56 t7.71
t2.t+1 ]-6.65
]-,2.20 18.10

5. 61
6.40
I .66
7.26

12.52 17.57 6.76
tt.75 t7.rt 5.6,
r2.o5 t6.93 6.59
11.49 fi.o7 7.n
11.45 16.49 7.48
Lt.69 L6.95 6.80

SaJ-t applied
Ilinter

seeC beC

2.5
5.0 ( d)
1.5
Mean (e)

2.5
5.0 (d)
1.5
Mean (e)

11.55 10.49 ].2,69 t2.o8 17.83 6.53
10.53 10.Eo 12.47 Lt.62 t7.54 7.52
12.U U-.06 t1.69 11.91 17.46 1.62
rr.4l r0.78 r3.c2 tt.E-l ]-7.62 -t.25

rI.88 10.87 t3.3t+ t2.8g t7.29 6.55
l-0,87 r0.79 11.86 t2.19 t5.15 7.27
t2,t7 Lt.25 t2.39 72.15 17.10 5.88

11.54 10.97 12.53 t2.t+8 t7.o5 6.91

l,ie an 0
2.5 G)
5.o

ll€ an

10.1o 10.14 11.59 ]-]-,95 L7.36 5.4t
11.72 10.68 11.02 12.4-8 t7.56 5.5t+
10.71 10.50 t2.t6 tt.9t u.1r+ 7.w
72.17 tt.r5 t3.u L2.L3 17.29 7.25
L1.21 Lo.59 12.48 t2.L2 l-7.r+ 5.68

Standard errors
(ze a.r. inLg\2,
2I d.f. in 1944r
22 C.f. in othcr
years)

(u)
(r)
(.)
(a)
(.)
Per plot
fi"ee

0'.569 o.600 0.6Eo 0.182 0.81, 0.151
o.1r4 o.no o.l4o 0.19I 0.,+07 o.t77
o.386 0.3\6 0.192 0.221 o.470 0.204
0.511 0.458 0.519 0.292 0.62t 0.270
o.3o9 0.277 o.3u+ o.t75 0.175 0.).63
1.rr8 1.200 L.359 0.7q L527 0.707
1I.9 tL.2 ro.9 6.1 9.t+ 10.6

tuil..5

Salt

t77
20l+
270
\63
707
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Tvro Course Rotation Eicperirent

I Salt c-nt

l.Iw ia te of potash
I(rO cwt. per acre

0.0

2.O

Salt applied
trinter

In seecl bed

Mean

Standaral 6rrors
(ze a.r. in !942,
22 d.f . in other
years)

SUC+._-Be.!

1942 t943 1944

Ba/t.7

t945 L9t+# t947

1.0

e?'

25.9 23.5 27.1
25.3 25.6 29.L
25.o 25.3 27.6
26.3 2+.5 2)+.6
25.9 24.7 27.3

25.2 21,9 27.9
21.4 2+,5 21.1
21.4 2t+.1 29.2
21.3 22,6 26.1

25.8 23.8 27.9

24,8
24.5
21,r
26.5

25.1 27.8
22.7 27.7
24.O 28,5
23.5 21.7

25.7 23.8 27.9

2)+.t 28.1
u.3 28.7
2t.B 26.2

26.2 Z+.1 21.1

z+.o 24.4 28.0
26.3 24.6 28.\
26.9 23.2 26.4

25.7 24.t 27.6

25.1 2+.1 21.8
2t+.4 24.3 28.2
26.8 2L.5 z\.j
26.7 21.5 26.3

25.8 24.1 27.7

28.A
,Q

2

2/.6
zo. )
26.1+
28.t
28.2

28.1
21.7
28.6
21.9

28.L

28,2
21.9
27.6
27.0

27.7

27.8

28.'
28.6
27.t+

28. f

28.0
28.0
28.2
27.1

28.0

].oo 0.94 0.56
o.50 0.47 o.28
o.58 0.55 0.52
0.76 o.72 O,t+3
0.216 0.44 0.26
2.@ 1.89 r.l2
8.3 5.8 4.0

21.8 18.8
21.8 t9.6
21.9 21.4

t Number 3 thousands per acre

L6.1
10 (
L)'J

19.1
19. L
18.5

t9.2
]t9.7
2L.2
20.6

20.2

18.1
18.8
t9.7
22.!
L9.1

t9.9
19.8
20.4
19. 8

20.0

n.9
19.3
20.o
20.6

t9.5

2+.8
27.1
26.5

28
28
)1

19.8
24.\
19.8

20. 0

0.95
0.46
0.54
0.71
o.41
1.86

not cotmted in 19t+6.

0
,q

5.0 (a)
-7E

Ivlean ( b)

0
2.5
5.0 (u)

Mean (l)
0

r.o (a)
7.5
trtean (b)
DE

5.0 (d)
7.5
laean (e)
,tr
5.0 ( d)
7.5
Iean ( e)

0

).u (c,,

Mean

5.{
7h

(u)
(u)
(")
(a)
( e)
Per
firs"

* The plant numbers ,zere

6+

r Iler sCIle

Ir, se ec bel



Ba/t.B
Barley

Salt applied
in previous

Muriate of potash
applied ix previous
year K20 cwt. per
acre

0.0

Half Rate

l-9t+1 191t4

Grain:
24.0 lo.o
u.9 lr.1
23,8 30.22r.7 29.8
24.L 

'o.122.5 to.326.9 D.622.7 5o.5
26.6 ,0.1
2+.7 10.1
23.3

23.9
25.4

co 1.

34.1
29.4
)o.7

I
2ti,lts 10. B
22.7 J0.0
26.L 29.8
2+.4 30.2
27.3 

'0.124.2 l0.I
25.t 3o.5
25.5 30.2
25.t 10.0
21,2 l0.o21.2 30.5
25.2 30.2
26.6 ,r.o
21.8 

'0.123.9 29.8
2)+.8 3O.1

cfi't. per acre
21.1 12.627.8 tt.927.5 31.o26.5 32.O27.2 32.4
26.4 34.1
29.4 

'2.726.6 35.5
29.5 32.4
28.o 33.7
26.1
28.0
27.2
4.3

1.0

32.8
33.o

31.9

pE_

23.1
cz o

22.L
21.7
22.1

21.0
t6. t
22.4
il+,7
2+.1

23.7
2+.1
22.7
z). b

23.4
22.1
Z+.5
o7c

26.2
22.0
22.2
21.5

.0 .6 o

21.6 33.2
26.4 33.4
28.1 3t.1
z /.6 )2. b
29.r 3L.9
27.8 1)+.5
28.2 12.9
28.)+ 13.1

SaIt ap6rlierl tfuf,jq

Ilinter

In seed betl

Standar tl effor s
(zz a.r.)

23.' 29.9
25.8 30.523.5 l0.o
25.6 3o.2
Z+.5 1o.L

0.92 0.58 o.56
0.45 o.34 o.31
0.7r o.52 0.50
o.1+3 o.3Z 0.lr
o.53 0.4o 0.18
1.85 t.Jl 1.11
1.5 4.6 4. B

65

27.9 32.7 25,4
26.8 

't+.3 
22.4

29.5 
'2.t+ 

2L.7
2B.L 33.L 23.2
28.9 12.4 2+.2
27.)+ 31.5 22.3
27.t+ 11. B 25.o
21.9 32.6 21.8

26.5 13.2 23.1
28.4 32.5 Z+.8
27.L 53.9 22.t+
28.4 32.L 23.1
27.6 32.9 23.4

L.43 0.82
o.72 0.41
1.09 a.53
0.66 o.18
o.8l 0.47
2.65 t.64
8.7 l.a

(u)
(r)
(")
(a)
(")
Ier llot
foe"'

+

0
cF.
5.0 (a)

.1.5
Mean (u)

0

5.0 ( u)

Ilean (b)
0
2.5
l.o (a)

L{e an (b

2.5
5.0 ( .)
7.5
iriean ( d)
,q

r.o (c)

ILean ( C

2.5
5.0 ( c)
1.5
uean (a)
2.5
l.o (c)
7.5
uean (a)

0
,tr
5.0 (")
1.5
Iiean

Salt il current

None



3g_C."" se n.ta tion Arqoer

Salt applieil
in previous

year Year

-Acre, 19,[J _]-9\a ].i9L5 t9t+6 t2E
Strani cwt. per acre

Ba/r,9

l{uria te of pota sLr
alplietl i-n prorious
year Klp crt. per
acre

0.0

Barle,,-

23.9 28.9
29.4 28.t+
z+.) 28.4
27.6 29,2
26.3 28.7

2\.8
27,t
25.4
27.8
26.3

25,7
24,5
27.2
25.8

29,1 28.5
25.8 27.3
26.2 28.5
27.o 28.1

26.9 28.4
24.8 28.2
27.8 29.o
26.5 28.5

27,9 4.2
25.5 27.4
25.6 21.8
26.4 28.1

27.9 28.9 3L.7 16.525.7 28.9 31.o 
'6.625.8 27.) 32.7 36.32+.6 28.4 30.2 31.526.0 2B.t+ 1t.9 36.7

L.0

o
2.5
5.0 (a)
7.5
Mean (t)
0
2.5
5.0 (a)
1E

Mean (b)
0
2.5
r.o (a)
7.5
Mean (r)

,2.2 36.2
14.1 38.1
12.2 

'9.o34.8 17,1
31.4 37.7

2L.2

2l-.1
n.9
2t.1
22.2
2+,4
2L.8
24,3
23.2

22.t
22.7
2L.5
23.0
22.3

22.2
22.O
23.8
22.7

37.3 23.8
,7.4 z].o
37.8 2t.6
37.5 22.L

31.2 23.o
18.6 22.t
18.5 n.5
lB.1 2t.9

23.L
20.8
2)+.9
22.9

2.0

Half ::a to

Salt appliett %
l,Tirrter

In seed bed

].{ean

Standard errors (22 a.t.)

27.4 t1.0 
'8.029.o 32.9 
'7.827.6 32.8 37,727.6 34.5 38.627.9 32.8 J8.0

4.t 12.6 37.9
28.3 32.t+ 31,9
28.3 34.1 31.7
28.6 3r.o 37.8

25.5 28.t+ 3L.6
27.4 28.8 33.t+
25.2 27.8 32.6
26.7 28.t+ 13.226.2 28.4 )2.7

3t+. L
12.7
32,2
3.o

11.1
32.5
,\.4

tr.7
12.6
,t.9
12.7

37,9
)b. I
37.L
37.2

36.9
17.6
37.7
37.8
37.5

21. B
23.O
21,5
22.7
22.3

t.25
o.62
o.95
0.58
o.72
2.50
6.7

a)
b)
c)
d)
e)
plot

0. B0
0.39
0.61
o.r7
o.45
r. b1
4-9

2.5
5.0 (c)
7.5
uean (d)
2.5
5.0 (c)
7.5
Itean ( d)

2.5
5.0 (c)
7.5
uean (a)
2.5
r.o (c)
7,5
Mear^ (a)

0
2.5

?:3 r"r
Mean

ieaSe

66

SaIt irr current

None
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Ba/2.1

T}RII COIIRSE RO{ATION DTPq'RN NT

E:s-Eeel-[q"-et E-U1)
!hs.-gryc-!.!.-s{-Eirer gsE!- .f "t"sail.f&gi1-t=14-Ig4ill,""g. and or

tcf9_9i!4_:Ylpfate_

There are three series each of 2f plots, and the three crops of the
rotation, potatoes, barley a.rrd sugar beet rotate on each series. lhe
plots receive the same dressings every other vea.r so that the direct and
residual effects of manures carl be measr:.red. Area of each p1ot, 0.02 acre,

Treatments and rates of dressing (per acre)

Sulphate of SuPer- Muriate
Straw Compost lrrnonia phosphate of potash
tons tons cqt. crvt. cwt.

No orgaaic manure (.trt. )
Compost in Autumn (ldco) -
Stran, ploughed in in autunn,

artificials in spring (Stl ) 2.5
Stra.';,plouglre d in in au turm,

artificial,s half in autumn, 2.5
half in spring (St2)

- 2.o1 2,2 o.82

- 2.O
5.O

- 2.0

2.2 0.8_ 0.8

2.2 0.8

1. For sugar beet tlE half-dressing applied in spring
Socla;

2. Until 191+6 ty,e spriag half-dressing to potatoes was
potash.

Ihese for:r treatrnents are alplietl to three plots

is 1.J c-.t. N.itrate of

0,4 c.t. Sulphate of

of each crop each year.

l-{agnesium Sulphate: 2.J c,itt. per acre appLied to one of three replicate
plots of each treatmcnt in each crop section.

In aCdition to the above dressings, the potatoes receive a basal dressing
of 2 c::t. sulphate of arnrnonia, 2.2 crft. super-rhosphate a.nd 0.8 cwt. muriate
of potash. The sugar beet receive 1.J cwt. nitrate of sod.a, 1.1 crrt. super-
phosphate and O. I crrt. mr.riate of potash.

Deta-ils of the exlrriment are as given in the 1911 Station RePort,
pp. 118-1 19 cxcept that no compari-sons of lri-nter green msnuring crops are norv
mad.e ald that comrnencing in 1![], a yearly dressi-ng of megnesium sulphate has
been applied as detailed above. Results for 18 vears are discussed in the
Station Re-:ort for 1951 , p.115"
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19r9

1940

1941

1gt+2

194'

Crop Notes

Potatoes (after Sugar beet),Bar1ey (after Potatoes).

Variety Planteal Liftedl lvariety So*n

1l Sept. 18 Flr.:mage Mar. J Aug. 18
Archerrr ar. 9 AuS. 5

'f Max. 25 SeVt,. 2

" Ifar.2J lutg. 17

I' lrtar. J Aug. 7

tr Mar. 7 Awg. 12

I' Mar. 26 iwg. 11

llar.2l Attg. 21

|| AfJr.. 11 Aug. 11

25 Sept.

rr lfar. JO SepL

AI1y ApE,

" APr.

" Apr.

Majestic'r

28 Oct, j

21 Oct. 1

Ba/2.2

Sugax beet (after Barley)

Variety Sorn Lifted

Kuhn Ap?.21+ Oct.25

" May , Oct.17

tt Lpt.1O Oct.25

Klein E Apr.24 Ocl.26

" Apr. 14 Oct, li+

u lpr.22 Oct.24

u Apr. 12 Oct.19

' Apr . 15 Oct.22

u Apr.26 Oct.17

1

1945

19l+6

1947

n A^or. 8 Sept. 17

" Mar.28 Se-ot.28

' Apr, 1 Oct. 1

" AFE. JO Sept.2'l

e?



Ttnee -course Rotation Experi-lent a"/z.l

Potatoes. Total tubers: tons per acre

Treatments applied same year lbeatnent s appliecl previous year
Art Ad.co Stt St, lMean lrt Adcc Stt st, 

lMean

1939

1940

1941

1942

1941

19U+

1945

1946

1947

19t+5

19\4

'l9l+5

1946

1Y+7

11.O2

8.05

11.08

9.65

8.20

10. 10

11.21

10.88

7.55

-0.04

1.74

o. 11

4,65

o.20

11.15
!4.219
700

!o. o92
10.9'
!0.126
9.52

!o.162
8. 18

r0.094
10. t
!4.251
11 .15
!o.2rt+
11.\2
t0. 1Bl
7.01

!0.281

4.19
!0. 200 .

0. r8
lo.5t2
0.52

!o.496
0.09

lo.r8g
o.'tg

lo.596

10.51

5.92

10. 50

8.52

5. 80

9.81

1O.21+

9.64

6.29

9.56
lo.219
5.71

!o.492
9.1t+

lo.326
1.81

!o.162
6.27

t0. @4
9.52

!o.251
9.78

!0.251+
9.17

ro. 18J
5.01

r0.281

-o.56
t0. 200
0.05

!0.5t2
o.09

lo.t*.6
-0.05
t0.189
4.15
!o.196

10.11+ 12. t+1 11 . 01
!0. )+59

7.12 8.r7 8.2'
to. 181

9.16 12.11 11.16
!0.652

8.48 10.21 9.71
!4.12+

7.o5 8.5' 8.91
t0. 188

9.92 1o.74 10.55
!0.502

10. 05 11 . 61 11. 69
to. t+67

10. 10 12.41 12.27
!o.167

5.07 7.r1 7.a7
to' 562

o.\2 -1.r1 0.17
+n ?oo

4. 52 -o.22 0. 58
!1.06

1.r3 -0.05 0.51
lo.992

-o.98 2.18 4.19
10' 778

o.t4 0.ta -o. 18
!1.19

8.87 8.55 1o.t2
!o. t+39

6.14 6.91 6.96
t0. 18,

8.58 1o.tl 9.t$
!o.652

6.19 7.20 8.80
!o.12+

5.56 5.79 6.93
:0. 188

8.58 9.15 9.62
!0.502

9.14 8.9t 10.81
!0.457

8. r+5 8. 65 9.95
!0.t61

5.51 6.45 5.78
!o.562

Responses to }Iagne sium Sulphate

o.22 -1.01 -1.09
lo.199

-a.55 -1.28 1.20
11.05

-1.12 1 .21 4. r8
!o.992

0. 11 a.\4 4.55
lo'778

o.o\ 4.2t 4.62
+,1 ,l o

-4.t4

1.00

o.1t

-o.22

0.20

Stantlard errors per plot
1939 0.760 tons per acre or J.)/o
191+0 0.118 tons per acre or l+.3fr
1941 1.'1, tons per acre ot 1Q.)fi
191+2 0.561 tons per acre or 6.5%
1941 0.126 tcns per acre or l*5fr
19A+ 0.869 tons per acre or 8.8f
191+5 0.'810 tons per acre or J.'lS
1946 0.655 tons per acre or 6.2ft.
1947 0.971+ tons per acre or 1J.Ofi

z25i' - -

d. f.
16
16
16
16

8
8
8
8
8

Mean Yields

1o



1leattrents applied same
Art Ad.co Stt StZ

Ba/ 2. t+

c:'r"t. per acre

Treatnents applied previ-ous year
Adco Stt St, I Mean

Bar1ey GraS-n:

1919

19,{o

1941

1942

194'

194\

19t+5

19\.6

19t+7

194'

19\+

19t+5

'1946

19t+7

,9.9

4.o
28.9

,2.1

52.'

,5.5

11.2

,t+.6

27.1+

1.1

0.5

0.9

-4.4

\2'

29.5

25.1

zo. o

29.8

,l+.1

12.8

12.2

,7 1

-2.1

J0.8 1r.t+
!2, OA

29.L 28.5
!1.28

21.8 27.9
lo'17t

26. o 27.)+
!1.82

25.E to.5
t0.857

,1.4 11.0
!1.54

27.' 12.1
!2.07

3r.5 29.1
+.t 61,

20.6 25.1
!1,09

La 0. 1

11. 84
1.2 -0.5

!1.26
-1.5 2.2

!4.19
-0. l+ 1 .2

!1.26
-) ", -^i4

!2.11

3l+. 6
11.0C
29.1
!0.640
25.9
!o.385
2E.5
!o.9o9
29.6
!o.l+r4
11.6
lo.769
51 .1+
!1.O'
12.5
10.758
2\.6
lo.5t+6

!o.g2o

51 .2
t't . 00
27 .1
t0. 6l+0
22.3
lo.r85
26.2
10.909
25.1
!o.l+rl+
31 .1
!o.769
zo. o
!1.0'
29.O
lo.768
18. 8
!o.546

-'t.2
lo.g2o
-0.8
!1.6'
-2.5
!2.19

1.O
!1.61
4.3
!1 .16

Responses to Magnesir:m Sulphate

o.2 I 1.6

31.9 29.1 29.2 12.7+, nn

28., 2t+.6 26.5 29.0
!1 .28

22.2 19.7 24.2 25.O
!o' 77 t

26,9 25.2 21.t 2t+-5
!1.92

25.2 24.1 24.8 26.1
r0.857

11 .' 
'2.2 

29.9 11.0
!1 . 5l+

25,a 25.' 27.6 28.7
!2.47

29.2 28.8 27.9 29.9
!1.5+

19.7 16.9 18.6 20.o
t1. 09

-4.1 0.2 1.9
11.84

-1.1 -2.9 o. E

lr.26
4.5 -7.9 -0.8

!l+.19
2.) )+.9 -1.2

!1.26
2.t+ 1.1+ -5.9

!2.11

-oE

-J_\ O

1.9 I 0.8
!1. 5'

-2.2 | 4.9
!2.19
o.1

!1. 61

-1.3
!1.',16

Standard errors per plot

1919 1.1+7 crrt. per acre or 10.6/"
191+0 2.22 c:lt. per acre ot 7.9%
1941 1.54 c-.,rt. per acre or ,.5%
1942 3.15 cwt. per acre or 11.5%
1945 1.5C ci't. per acre or 5.57
19U4 2.55 cvt. per acre or 3.2f
1945 1.JB c-n. irer acre or 12.1a/"
19+6 2.55 c..'t. per acre or 8.71.
191+7 1.89 cvt. per acre or 8.7,1"

*-
Une m1ss1ng plot.

d_ f.
16
15''
16
16

E

B

8
B
8

[.,

l,,lean Yields

1t



Three Course Rotation I*!9..!9.!

lbeatments applied. same
Art Adco Stt StZ

Barley. Strari': crrb. trEr acre

eu/2. S

Treatrnents applie d. previous
Art Adco St1 St2

year
Mean

year
llilearr

1 919

19t+O

1941

19)+2

19+1

19144

19t+5

1gt+5

1947

t+2.8

13.8

11.8

10.1+

10.1

11 .O

,8.2

24.1

1.E

-1.0

4.6

-rq

50.4 36.5

,8.4 51.8

17.1 25.o

)5.7 26.0

tt+. t+ 214- 4

31.5 29.0

,7.4 27.2

L0. r+ 17.5

26.5 22.1

\4.4 40. 1

3r.4 
'1.6

,t+.9 29.2

29.9 10.0

11 .9 29.7

29.7 11.6

36.1 ,1+. I

18.o ,6.9

27.2 22.4

1.5 0.1

-1.5 2.t+

2.0 -2.9

1.1 -5.4

-1 .0 -o. 1

,1.5 15.2

1o.3 26.5

27.4 24.4

26.5 26.8

2l+. 2 2l+" 7

29. a N.1

26.5 29,o

29.4 to.l
2O.O 18.5

-4.3 2.1

-4.1 -2.5

-1.1 -9.1

-2.6 ). )

-o.2 2.7

J3.9 17.2

27. t+ to.o

21.6 28.5

27.0 25.0

2l+. 8 26.6

28.8 29.7

29.' )o,5

11.7 t2.B

20.o 21.O

,b. u

28.6

27.0

26. t
25.1

29.6

24. E

,1 .2

19.9

Response s to l.fagnesium Sulphate

't943

19\4

1945

1946

19t+7

-0. 1 1.6

o.5 0.3

-2.O 0.0

0.8 o.5

-Lk4 -l$5

l. t

4.7

-c1

q)

-).2

0. l+

o.5

-tE

-1 0

1.6

Mean YieLds

t1



Ba/2.6

Sugar Beet. Roots (r.rashed): tcns per acre

lYeatrcnts appliecl same
lrt Adco Stt StZ

Treatrents appliecl
lrt ,tdco Stt

year
| ].{earr

ilrevi-ous
stz

)reax
}4ean

1919

1940

1941

191+2

1943

1944

19t$

1gt+6

19t+7

1941

19\4

1945

1946

1947

14- 00

10.l+1

11.5'

lth24

1t{- 12

o' o/

11.99

1\- 54

10. 89

4.7+

l.0c

4.t*5

-o.93

Z EE

13.61

11.\1

11.51

1r. 08

12. JO

1.90

12. a5

1r.16

9.61

o-14

-o. .t 0

0. 85

1. 35

1r.21

10.12

11.11

12.72
!o.351
12.78
10. l+0,
8.17

!0.525
12.92
r0.448
11.11
!.o.156
9.6'

!0.r70

1r. 07

9. t+9

10.61

11.09

12. \a

o. _)o

11 , l+7

12. t+2

4.94

4a 4D

9.65

10.33

11 .20
lo. r57

t0. r+0 j
7 .95

!o.525
12, 01
ag. t, ,r3

12.10
la.156
9.07

!4.114

12.21 1J.01

9.45 9.95

1O.t+1 10. 85

10.02 11.52
10.714

11.5O 1).OO
r0.305

B. l+l l.\ts
11 .05

12.4t+ 12.77
!o.d97

12.16 12.51
!o.111

7.99 10.02
la'74t

11.16 11.93

9.t+1 9.59

1A.56 10.2t+

10.\9 11.17
t0. 711+

11.17 14. L1
10.805

1.31 7.91
!1 .05

11.25 11.01
+O qo7

11.50 12.17
!4.y1

8.97 9.29
r0.741

Sulphate

0.26 -2.66
!1 .71

-1.06 1.A2
!2.23

0.35 -O.22
v.9a

a.L7 o.17
!o.561

-0.97 -o.1'
+1 4.1

l,lear Yields

12.11

10. 14

10. 09

11.47

12.14

7.73

12.11

12. J1

9. 09

o.@ 0.05
!1'll

-t.o] 0. 10
+c o7

-0.J3 4.23

0. 53 -0. .1 
1

!0.661
-2.61 -0. [4

t1. 51

Responses to Magnesir:m

-1 .1r+ l-0.1c I -0. 17
r0.855

0. 10
tt.11

1.9t

-0.29 | -a.a7
t0.951
0.11

!o.15o

0. 12

-1 .60

2. 11

-0. 53

-0. La

4.61
!o.355
0.05

!1. 11

o.2t+
!0.951

0.09
!0. r10
4.11
10.735

0.19

0.50 I 1.o9
r0.736

Standard errors per plot
19\2 1.21+ tons per acre or 10.1fr
194t 1.1+O tons per acre or 11.J/o
'l9U+ 1.32 tons per acre or 22.6/,
1945 1.55 tons per acre ot 12.Jf
191+6 0.519 tons per acre or 4.3f
1947 1,28 tons per acr:e ot 15.7%

15
3
3
3
3
3
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rv

1919

191+L

19t+1

191+2

1943

19U+

1945

1gt+5

19t+7

1945

19!J+

19t+5

1gl+6

19t+7

51.1+

w2
l+5.,

51.5

52.3

29.6

56.5

52.5

t+5.7

-2.5

10.6

-'1. 0

-r.2

14.9

l+9. o
r0.937
4r. a
!1.25
45. o
!1. 11

46.1
!1.21
45.9
!1.1d
27.0
!1.79
52.6
!1.3'
\i.2
!0.566
40.5
!1.&+

-1. 0
!2.92

o. 02
lr.79
-ntr
!1.88
o.7

!1 .20

!1 . t+8

U+.5
lo.987
41.0
!1.23
41.5
!.1. 11

40.7
!1 , 2-7

l+2. 6
!1.3E
26.3
!1.79
l+3. 5
!1.8t
A+" 5
lo.556
,7.9
!1.64

!2.92
0.17

!1.79
,.5

rr.88
0.3

!1.20
-1 'tr. l+B

--l
.thr*. f .* ""_&jgjisg Ex?eriment Ba/2.7

Sugar Beet. Total Sugar: c1',t. per acre

?reatments applied same year Treatments applied previous year
;rt -dco Stt St, I Mean lrt Adco St1 St, I Mean

Mean Yields

0(-

t+5.7 L;.9 5o.2
+a 07

40. 1 41.9 43.9
!2.47

42.7 41.1 41.2
+, )A

)6.+ 49.2 43.0
+c a,

41.3 48. 1 A+.9
!2.75

23.0 24.2 26.1
!1.57

i+3. 4 52.9 52. t+

!t.65
45. o 46.3 )+9.1

!1. It
51.t \t.o La.2

!r.29

b
3.0 4.9 -1.5

15.34
-11.4 -o.3 2.3

!1.57
-o. 1 -0.9 0.0

!.7 .77
2.E 4.9 rt- 1

!2.1+o
-10.4 -1.3 7.4

!6.97

Responses to Magnesium SuLphate

W2 )+2.8 43.1 47.1
+.t o,

)+2. 6 19.9 41 . 3 40. 1

!2. l+7

40.5 41.4 41.0 tt2.t+
!2.26

t+2.1 33.1 \2.O 4O.7
!2. 5l+

u+.9 40.3 ,3.5 t+6.1
+u'7q

26.a 26.5 26.7 27.9
!1.r7

50. 6 t+5.2 51 . B t+5. A
!3' 66

45.' te.2 44.0 1+5.4
!1.1'

,4.7 17.1 
'3. 

B 17.2
!''29

-2.7 O.5 -9.t+ O.5
!5.31+

6., 4+5 2.7 2.1
!7.57

1 . 0 5.1 -2.1 3. ,L
!7.77

1 .1 3.5 0.,1+ -2.2
!2.1+o

6.0 -5.1 -5,7 -i.9
!5'97

StanAaJd errors per plot 
d. f.

1919 ).42 crirt. per acre ot 1.3/" 16
19l1o t+- 21 c-;rt. per a*e ot 10.1ft 15
1941 ,.91 crrt. per acre or 9.O/" 16
1942 4-l+O cr-t. per acre or 1O.1/o 16
191+3 1$71 cri.t. per acre or 10.1rt 3
19\4 6.1 3 cr.;.t. per acre or 2j. O/, B

191+5 6.jL cwt. per acre or 12.5ft I
191+6 1.96 cr/t. p€!' acre or \- Zrt 3
19+7 5.69 c"'t. per aqe or 14.5/" 8

1+
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Sugar Beet. Sugar Percentage

Ba/2.a

ye ar
Meal

Treatments applied same yea:r
.,rt ..dco St1 St, I Mean

lbeatroents arrplied
Ixt ,id.co Stt Stz

]"{ean Yields
1939

19t+0

191+1

19t+2

19t+1

| > t+J+

19t+5

1gt+5

1947

14.r5

21 .10

20. 10

13.08

13.1+t

16.67

20.21

18.11

20.97

0.09

0.28

0.25

.0. 
11

0. 00

13.33

21 . t+6

20.)2

13.15

1d.23

15.tp

20,19

1 3.18

't3.25

21 .10

19.99

13.13

14. 50

16.63

20.13

18. 53

20-76

0.01

0.17

-0.05

0. 10

0. 14

18.t7

21 .20
!0.162
20. 01
!0.115
14.20
lo.096
13r47
10.035
16. 81
!0.06,
20.20
10.087
18. l8
10.082
20.88

4.21
lo.182
4.21
lo.1rt+
o.15

J0. 1 8,li
0.2,

!o.175
4.25

191+,

1941+

19t+5

'1946

,19,{.7

13.11 13.73

21.25 21. A3
+i lcc,

20.43 20.11
!o.227

1a.11 13.22
+A 102

13. 13 13.52
!0,171

15.4,3 15.13
lo.126

20.11 20.74
!4.174

18.52 13.51
!0. 165

20.91 21 . tt4

0.10 4.t+t
lO.14+

-1.1L {.40
!o.268

0.60 -o.01
lo.t68

0.08 -0.20
lo.149

o.16 o.04

21.21 | 20.93 21.19 21.5'
!o. 162 !4.125
20.25 | zo.al D.96 2o.oo
lo.113 !o.227
1a.2o | 11.75 13.19 13.48
!.a.a96 !0.192
18.15 | 13.52 13.10 13.t+7
10.035 !0.171
16.41 | 15.15 16.)' 15.86
10.05, !0.126
20.36 I 20.41 20.05 19.91
10.087 lo.114
18.18 | 13.16 13.17 18. 1o
!o.082 !o.155

2A.861 21.Ot+ | 21.26 20.61 20.83

Responses to l,{agnesiun Sulphate

13.56 I 13.27 1r1.3' 1a.12

!0.175
0. 11

o.27 I o. 05 | {. sl 4.21 o.21
!o.182 lO' 36t+

-0.08 -o.70 -0.44
lo.258

o.5l 1.t+2 -0.45
!0.158

a.12 0. B0 -0. 10
!4.349

a.69 -o.51 -1.24

0.791 4.12
!4,1r+

0. 1r+l 0.24
t0. 184

o.191 o. 10

0.05

Standard errors per plot 
d. f.

1gt+o 0.562 16
19t+1 0.395 1 6
1942 a.311 16
1941 a.297 B

1gt+4 0.219 B

1945 O.3o1 3
1946 0.2s5 B

15t



?hree Course Ro tation Experiment

Tbeatnents alplied
Art /rdco Stt

Ba/ 2.9

prevlous

Sugar Beet. Tops: tons per acre

Trea{rents applied same
Art Adco Stt St2

{eax
l i{ean stz

year
}[eafl

] earr Ylefds
1919

1940

1941

1942

1943

1944

1945

1946

1947

15.09

3.16

11 .9',1

11.39

11.52

10,35

9. l+2

6.12

12-96

7.51
!o.2+5
10. 'l B

!o.337
9.66

lo.132
9. t6

!o.512
9.29

!o.146
7.55

t0. 158
11.93
t0.585

5. t+7

10. 1 l+0

-0.47
!1.O9
0. 10

!0.135
-1. 09
lo. r,t+
-o.l+7
!1 .2+
-o.09
to.297

12. 22

5.\2

9.15

7. B0

8.15

9.07

5.98

10.49

5. 05

-0.07

-0.54

o.65

-o.60

-o.95

11.72

6.5t
lO,1t5
a. B6

lo.137
8.21+

lo.rtz
7.60

!0,512
8.0,

lo.3t+6
6.68

!0.158
1o.17
!o.585

A- 8'
10. 140

4.27
t1. 09

0. l+5
!0.135
0.65

!0.r14
-o.58
!1.24
0.04

!o.87

11.1+0 12.31

5,45 7.)5
t0, l+g l

3.5r+ 9.32
!o.675

1.12 10.14
1o.563

3. t+3 8. 74
t1.02

9.08 8.57
+^ lo7

6.41 7.70
!4.il5

14.54 11.19
!1.17

4-14 5.56
r0.280

12.52

8.06

o70

3.74

9.17

6.5L

11,95

5.83

Response s

0.58 -o. Bl -o.12
!2.17

-1.15 1.98 -1.44
!1 . t+7

-o.91 -1.17 -0. 13
10. 558

-1.00 -1.41 1. r+0

!2'4B
-o.71 -0. l+7 4.11

!o.594

12.11 10.2t+ 12.08

5. B0 5.1t+ 5.12
J0. r*gt

3.26 9.57 3.47
!o.615

8.87 7.91 3.55
!o.665

1.72 A.21 5.25
!1.02

8.09 7.17 1.20
!o.593

6.51 6.11 1.10
+n ?{ E_v.)t)

10. E0 11.0' 9.16
!1 .17

4.44 t+.95 ,i* 87
10. 230

to Magnesirmr Sulphate

19\'

19\4

1945

19t+6

1947

-1. 40

-2.47

-o.37

1.14

-o.05 -o.15 -0.31
!2.17

2.05 o.16 0.16
!1 . t+7

-o. t+g -0. 02 2.51
!a.668

4.35 4.t+7 -O.33
!2. \j

0. 1 0 o.5t+ 0. 49
lo.59t+

Stardard errors per plot

1919 1.1J tons per acre or
1940 0.3!0 tons per acre or
'|'941 1.17 tons per acre or
19112 1.1! tons per acre or
1943 1.77 tcns per acre or
1944 1.2O tons per acre or
191+5 0.546 tons per acre or
1il+6 2.O3 tons per acre or
191+7 O.\35 tons per acre or

9.2r
12. 1F
12.1tr
12. a/,
20.9,q,
13.3f.
7.7%
1E.2/
9.)+/,

16
15
16
16
I
8
3

B

1e
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B"/3.t

FOUR OOIJRSE ROTATfON E(PMTMENT

Great Hoos (beeun ln 19lO)

Residual Values of Humic and lhosptratic Fertilizers

Itre five treatnents ccmpared. in ttris erperi.ment are dung, Adco ccmpost,
strarr v-i th artificials, superphosptrate and rock phosphate (Gatsa), the
cropping folloving a Norfolk Rotation (potatoes, barley, ryegrass, wheat).
Ttrere are four series (one for each crop in any parti-cuIar year), each
consi-s tj-ng of tr/enty-five p1ots.

Dung and Adco each supply 50 cn"t. pcr acre of organic matter. Ihe
quanti ty cf strarz applied is equal to that used in naking the Adco. the
nutrient contcnt of thc threc humic fcrtilizers is equalized. by adding
suItr*rate of arn:aonia, muriate of lotash and superptrosphate, to raise the
applic:,tions to 1.8 cr/c. N per acre, 1.2 cvt. PZof per acre and J.0 cvrt.
K29 per acre. the phosptratic fertilizers are ap-pIied at the rate of 1.2
ant. P2O5 per acre, togcther lrith sultr*Iate of ammonia and muriate of potash
a.t the above rates.

.{ny given plot reccives .r1v1ys the s"me treatnent, but the treatmcnt
is appli ed to the plot only once in five yerrs (except that the sulltrate
of arm:on:a and muriate of potash accompanying thc phosptratic fertiU-zers
are cpplicd one fifth anrxrally. ) tt,rs cach treatnent is applied to one
plot of each series every year, accor€.ing to a Iotin square scheme. In
this vay the residual effects of fertilizers are measured in every crop,
crd the period of thc roanuri-al cycle differs from that of the crop rotation.

Area of eech plot, 0.021r acre.

Details of thc cxpcrimcnt arc as givcn in l}rc 1912 Report, pp. '127-8,'rith thc follorring eltcrationai-

1. From 1!J! onw:rrd.s, clover ryegrass J-ey was repla.ced. by ryegrass
aIone, sor'rn in autumn after ploughing barl-ey stubblc, rith
fcrtilizers applied as on r:heat.

2. From I !,[2 omrards, each plot of the poteto crop was sP1it, a
random helf of elch recei-rring an additional o.A..dlrt, N per acre
as sulpha.tc of errnonia each year.
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I

Bu/t'z

Nutricnts trx'ovidecl by orgenic fertilizers: crrt. por acrc

Marrure as
N P20

F. Y.ti. It{anur€ as Adco Morrure as Straw
Organic tr[atter N P20E0 Pzo \o K2o

193
1

1941
I
1

I
194
I

1.782
1.52o
1.715
1.410
1.526
I .202
1.524
1.8O2
I .588

1.3to
o.538
0.505
o.474
0.572
o.622
o.892
o.9'rt

123.75
139.88
106.74
118.96
113.2'
100.00
82.00

124.90
123.@

2.652
2.699
1.525
1.229
1.506
o.765
0. 58r+
'1 ,\47
1-5t*61947

l.tuf L.501
0.810 2.155
o.471 1.802
0.700 2.57'
o.6t+5 2.193
0.409 1.925
o.t+92 2.712
o.71O 2.t+18
o.748',t.550

1.6t+6 1.52A:1.189 0.852 0.480
1.008 0.520
0.57' 0.181
9.515 0.208
o.8t2 o.27o
0.657 o.,t7B
0.297 0.088
0.683 0.379
o.8t+g 0.261

t.s6z t.-z+o*
1,260 0.877
1.r78 0.890
1 .282 O.8\e
1.113 O.706
o.995 0.555
1 .t+51 1 .Ot1
1.585',t.169

r No application of artificiels necessary.

Sovrn lMar. /lMar. 11lMar. 18 lMar. 2!lMar. 2lMar. 5 lUar. 27lMar. 2OlAw. 12
Harvestecl lrlug. 23lltue, 5lSept. 2leug. 17lAug. 7leug. i2lAus. tLlaue. ZtlAue. rL
Ryegrass. Variety: Yfestern Wolths. Previous crop: Barley
Sorm lSept.1ll.ipr.1l'rlo.t. )QlNov. l lSept.24lSept.lO lSept.1JlSept.,t7r,\rr. ,t23
Harvested lJune SlJune 22lFailcdz lJune 20lJunc l4lJune 14lJunc 1]lJunc i4l Aue. 21

whcat. Yaricty! 19)94+{ yconat, l g SJsquorehead s Master. Itevious crop! Ryegrass
Sorrn foct. 2Ll Oct. Z1l)ct. 2) loct. 27lOct. 101Oct. lloct. 2dlOct. 15lOct. 2L
Harucstctl lAug. 141 Aug. 6lAug. 22lAug. 12lArrg. llAug. ,tZ leug. tllAug. 21 lAus. 18
(1) first soving of ryrgrass failed.
(2) narley sorm to replacc ryegrass, rphich failed.
, Sotm3 Apr 22. O:t for hay: July 2J. Variety: Kenia.(l) Wct scason ?revcnted. autumn so';ring of rycgrass.

Crop Notes

Potatoes. Varj.etys 1939+1; AlIy; 19/e2+7, Ia jestic. hevious crop: Ereat

Pl.Tnted lApar. 171

Horvestetl JSept.l9l
Barley. Variety:

Apr. 25lApr. l0 lApr. 2'l lApr. 8lMar. 25l}'.ar. lol tfar. ,O: Apr. 29
Sept.24loct. )'0ct. risept.15;Sept.28lsept.z'lOot. 4lSept;JO
Plumage rlrcher. Previous crop3 Potatoes
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Y"/3.1

lotatoes. Total tubers: tor,s per acre

1919 1940 19U 1942 1943'19\4 19t+5 1Y+5 19t+7

7.29 6.11
7.0r 5.)+7
5.r+ 5.U
5.06 5.o5
6.J8 4.to

g.2t+ 6.o5
7.26 5.59
6,60 t+.56
7.u+ 5.21
5.18 5.13

9.13 6.tt
6.37 \.36
7.20 4.55
6.'t9 5.66
6.4+ 5.o7

9.19 6.48
7.58 5.63
7.39 6.16
B.L1 5.98
B.o2 6.17

7.18 4.0,i
6.4t 5,41
6.85 5.26
6.2+ 5.47
8.15 t+.9Q

Four Course Rotation &perimcnt

Manure
Year of
cycle

Manur€
as

Iilco

Manure
as

F.Y.M.

Manure
AS

Straw

Super-
ltrospha

Gafsa
Ro ck
Pho spha

1

2
3
!}
5

1

2
,
.L

5

1

2
3
4
5

,|

2
3
L
5

1

2
3
4
5

5.28 t+.95
J.52 t+,3t+
L.ol 1.ol
2.82 I+.BO
t+.16 3.79

4.14 t+.87
3.70 2.9',1
2.25 2.91
3.',tz 2.91
2.t+6 2.O5

,.59 7.18
4.o7 5.',t1
t+,21 1.1+5
l+.22 2 .51
,.\B t.p
5.63 5.66
5.72 t+.58
t+.45 t+.67
,.98 i,56
4.75 t+.98

3.37 2.)+4
2.22 3.57
3.59 t+.5B
5.81 2.29
2.90 3.28

3.O2 9.08
2.51 6.12
2.69 5.56
1.92 6.?7
2.42 1.82

1.86 7.77
2.38 5.19
2.ol+ l+.28
1,50 4.57
1.75 5.15

t+.\2 10 .22
2.n 6.85
1.00 7.9J
1.BB l+.07
2.75 6.71

2. t+l l+.O5
2.26 5.57
2.t+5 5.Bt
2.85 t+.13
1.93 7.52

6.90 10.68 9.60
5.2o 7.85 8.',il+
5.48 11.59 7.27
5.lB B.05 8.87
5.t+6 8.97 6.11

8.r+ 12.1+9 11 .82
t+.77 9.66 7.72
t+.72 8.55 6.80
5.13 7.97 7.o1
5,26 9.61 7.oB

7.1' 12.60 12.8'
5.97 8.2',t 9.oo
5.62 5.88 8.[]
5.8',1 B.8o 8.15
4.92 10.o2 7.79

8.51 9.98 9.27
6.29 10.86 9J+5
7.28 9.5r 9.27
B.ro 11.05 9.BL
5.85 B.ol lo.ol

5.ro 8.62 9.rl
6.58 9.60 7.67
7.o1 6.6) 8.15
5.BB 8.72 7.9'
5.55 5.27 B.\B

t+.o3 6.go
4.11+ t+.45
2.21+ 9.14
2.76 7.21
2.64 7.31

&o
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Year of
Cycle

1

2
3
4
5

1

2
3
4
5

1

2
t
l+

5

,|

2
,
4
5

1

2
t
I
5

9.71
7.22
7.30
6.92
l+.21+

7.45
6.60
4.\4
5.1,
5,2o

10.98
8.26
7.72
4.04
6.9L

7.60
5.o5
9.59
7.5t+
7.25

1.n
6.69
5.t$
5.r2
6.58

N
Effect

1.26
2.',l9
1.48
o.rt
0.Bl

4.61
2.42
o.t,
1.52
0.09

't.51
2.82

-o. t*t
{.05
o.43

1.41
1.'t9
0.90
o.52

4.12

4.32
2.24

{.35
2.19

-1 .BB

7.o9
7.1o
5.42
6.58
6.sg

8.77
5.68
5.67
L.9a
5.97

8.22
5.80
7.12
5.88
5.68

9.45
7.26
7.9'
8.75
7.16

5.t+6
5.19
7.60
6.o'l
5.9'

N
Effcct

o.JB
1.79
o.67
2.61
2.26

0.85
1.82
1.90

{.ro
1.\2

2.18
1,66
1.41
2.11+
1.51

1.90
1.93
1.30
0.70
o.6J

o.r3
4.78
1.18
o.26
o.76

B"/3'4

Fotatoes. Tbta1 tubcrs: tons pe! acre. Effect of edditional nitrogen

1%2
tiona.l N

ldanure

Adco

tional N
thout lrYith Me anI{enurc s

Menure
as

F.Y.M.

Manure

StrarJ

Super-
Itrosphate

Gafsa
Rock
Ihosphate

thout 1{'i th

9.08 10.34
6.12 8.11
5.56 8.04
5.77 /.08
t.Bz 4,65

7.77 7.16
5.19 7.31
4.23 4.61
t+.57 6.09
5.',t5 5.24

0.22 11 .7'
6.85 9.67
7.9' 7,52
4.o7 t+.o2
5.7' 7.16

6.90 3.3'l
t .t+6 5.65
9.'lt+ 10.04
7.21 7.85
7.11 7.19

4.05 1.74
5.57 7.31
5.85 4.93
t+.,1, 6.52
7.52 5.64

6.9o 7.28
6.2o 7.99
5.\3 6.15
5.)a 7.99
5.+6 7.72

3.14 9.20
4.77 6.59
t+.72 5.52
5.1J f.Bl
5.25 5.58

7.1' 9.31
5.97 7.61
6.62 6.0,
5.81 7.95
t+.92 5.t+1

B.51 10.41
6,29 B.z2
7.23 8.53
3.A' 9.10
5,85 7.48

,. )u ,.6,
6.53 5.ao
7.o1 3.19
5.33 6.14
5.55 5.3',t

1941

8t



B"/3.5
Four Course Rotation klqrimcnt

Fotatoes. Total tubers, tons per acre. Effect of addi tional nitrogen

1)A+ 1945
Yeer

Mo.nures Cyc 1e
Addi tl onal N
Ili thou t trYi th

N
Erf

ldditi onal N
Ylithout With

N
ffifect

3.17
+.'t1
1.21
1.84
1.92

1.87
1.90
2.12
2.26
0.99

-2.88
4.6'l
,.17
1.17
2.70

o.55
1.38
1.22
0.58
o.55

{.85
o,2t
0.85
o .15

-1 .50

Manur€
as

-idco

Ifanur€
as

F.Y.i,I.

11 .70
1.91+

11 .89
8.tc

10.44

11 .72
10.r8
?.04
8,rt
9.88

11.25
8.73
7.00
8.97

10 .15

10.1+8
11.38
10.16
11.58
8.5t

8. 98
1A.82
7.62
8.\2
6.tt+

2.Ot+
0.18
0.40
o.75
2.9'

-1 .5'
1.44
o.99
o.7z
0.50

1.to
1.0L
o.2,
o.rt+
0.27

1.O1
1.c4
1.27
'1 .o3
1 .00

0.72
2.4,
.t.97

4.59
2.15

9.60
E.14
7.27
8.87
5.11

11.82
7.72
5.80
7.O1
7.08

.12.8,

9.00
8.4'
8.15
7.79

9.27
9.t+5
9,27
9.84
0.01

9.tl
7.67
8.1J
, o?

9. t18

12.77
12.27
10.50
10.71
8.01

1r.69
9.62
8.92
9.27
8.07

9.95
8.19

'11.50
9.52

10.49

9.82
10.81
't0.49
'to.52
10.56

8.45
7.89
8.99
8.09
5.98

11.18
10.20
8.88
9.79
7.o7

12.76
8.67
7.86
8.14
7.58

11 .19
8.70

10.02
8.84
9.14

9.54
10.14
9.88

10.'t 8
10.28

8.88
7.78
8.56
8.01
7,7t

SutrEr-
EhospJrate

Gafsa
Rock
Itro s pha te

1Q.68 12.72
7.85 8.oJ

11 .69 12.09
8.0, 8.80
8.97 11 .9o

12.49 10.96
9.65 11.ro
8.55 9.*
7,o7 8.69
9.6' 10.13

12.60 13.90
8.21 9.25
6.88 7.11
8.80 9.14

10.02 10.29

9.98 10.99
10.85 1',t.90
9,5, 10.80

11 .06 12.09
8.0, 9.ot

8.62 9.3t+
g.6Q 1?.O5
6.63 8.60
8,72 8.1)
5.27 7.\2

1

2
)
4
5

1

2
3
4
5

1

2
3
4
5

1

J
l+

5

1

2
t
4
5

ldanure
as

Strrtv

87



B^/3'6

Sotatoes, lbta1 tubers: torrs per acre. Effcct of additional nj-trc8en

19\6 19lJ

Tear ofr
Manures Cycle

Additional N
Sithout lIith

.Additional N
Without'ltith

6.1J a.o5
5.t+7 6.55
5.84 6.te

?:93 #l
6.05 5.01
5.59 5.\2
4.56 5.89
5.21 5.9L
5.11 \.65

5.57 6.t5
\.56 5.Bo
t+.55 6.?+
5.65 6.t+3
5.av 6.14

6.48 7.U
5.63 5.596.16 5.1,o
5.98 5.rt+6.17 5.62

L.04 t+.7O
5.U 5.65
5.26 5.21
5.L7 5.18
4.90 \.79

ManurB
as

F.Y.M.

Supe r-
Itrosphate

Gafsa
Rock
Ftrostrhate

7.29
7.O'
5.1+

3:95
9.24 9.18
7.26 8.78
5.60 8.58
7.Ot+ 1.O9
5.18 7.51

9.13 9.9'
6.17 10.66
7.2o 9.09
6.19 7.26
6.5t+ 8.52

9.19 10.08
7.58 9.78
7.19 7.99
8.4r E.18
E.02 7.51

7.1E 5.17
5.41 5.01
6.85 6.6'l
6.24 6.20
8.35 7.o2

1

2
3

\
1

2
,
4
5

,|

2
J
4
5

1

2

4
5

1

2
t
l+

5

8.65
8.80
8.00

2:94

7.97
7.92
6.77

E:8b
9.2',1
8.o2
7.59
7.o5
6.86

9.5'
8.52
3.14
6.72
7.58

9.6t+
8.58
I .6)
3.50

5.58
6.21
6.7'
6.22
7.68

N
Effe

1.36
1.77
2.\$
3:El

4.05
1.52
1.98
0.05
1..J5

0.80
l+.29
1.89
1.o7
I .88

0.89
2.20
0.50

4.23
4'5t

-1 .01
{.40
-o.2r[
4.04
-1 .13

6.03
5.50
5.22
5.58
4.89

5.45
5.08
5.4+
5.04
5.70

6.94
5.61
6.58
5.66
5.90

t+.17
5.51
5.24
5.32
,I. 84

N
Effect

-o.04
4.17
't,33
o.7,

{-48

4.22
1.r4
2.19
o.77
1.27

o.9,
4.0,L
0.0l}

4.51+
4.55

o.56
o.24

-o.05
4.29
{.11

7.'to
6.o1
6.10
5.51
4, ul+

,t.93

1 .08
0.52
o.9z
1.09

Manure
AS

l,dco

ldanur€
as

Strav

+ 8g



Four Course Rotation Dcperiment

s"/3.7

1944 1945 1946 19t+7
Yeer of

CycIe

Barley Grain: cwt. per acrE

1919 191+0 19U 19\2 19t+'Manure

l.{anure
as

F.Y.M

Manure
AS

Aitco

Manure
AS

Straw

Supr-
ptrosphate

Gafsa
Rock
Itrosphate

1

2
1

llL'5

26.3 27.6 18.,[
25.9 

'2.5 
1t+.6

22.8 2+.2 12.5
2r.7 2o.7 15.'
21 .5 22.6 12.2

,1 .5 16.5 17.1
26,1 28.1 1r.B
20.6 24.3 12.6
20.5 18.5 10.l}
22.t+ 2'7 .5 11 .o

2r.7 3t+.5 25,5
2t+.5 27.3't5.1
20.8 27.1 12.O
2r.B 26.o 12.6
26.J 24.2 12.5

,2.2 to.z 25.1
32.3 tO.B 2t+.8
,1.7 31 .1 25.9
t1 .7 t1 .' 22.0
,r.o 29,7 21 .7

29.o 
'3.2 

18.7
29.B rt+.5 15.0
,2.9 11 .o 17,'
t1 .5 1o.4 22.3
26.5 t2.1 16.9

15.0
24.'l
21 .6
22.O
16.3

27.t+ ,5.8
23.3 29.4
17.9 25.2
19.6 2r.o
16.1 27.2

23.4 12.4 11 .6
18.6 22.7 10.',t8.9 16.\ 2\.9
17:O 20.9 27.6
'1r.9 16.J 27.5

32.o 
'2.2 

34.8
26.6 21.1 28.2
19.2 20.8 28.1
17.2 21.6 26.0
21 .l+ 11.,+ 25.1

25.t+ 27.8 29.2
27.2 25.3 28.6
26.t+ ,o.o 26,.7
28.6 28.r 27.5
29.2 22.7 29.t+

'1t.1 2t.7 2B.B
27.7 A+.6 2B.O
27.9 2t+.1 2B.B
22.8 20.9 28.1
30.t+ 26.1 2g.g

29.8 26.9 22.6
z',t.8 U.2 16.2
19.o 25.1 15.1.t9.2 22.5 13.1
'i7.6 2t.B 14.6

t1 .5 50.2 19.0
22.\ 25.2 ',tr.B
1B.r 21 .6 15.1
16.6 24.5 1r.t+,14.8 21.8 1\.5

l9.t+ t4.3 24.o
2t+.8 27.2 16.5
19.6 25.6 19.1
15.8 24.3 1t+.1
20.o 2\,3 15.{)

26.t 22.3
24.2 27.2
22.7 29.1
26.6 29.2

20.0 29.,
21 .t+ 23.9
26.2 23.'
21 .2 

'0.32).1+ 27 .t+

23,7
22.6
cD a.

22.O
20.4

20.6
17 .t+
20.5
19.9
,t9 .t+

1

2
3
4
5

,|

2
t
l+

5

1

2
1
4
5

,|

2
3
4
5

8,+

><



a

Barley Stran:

1919 19t+o 19t+1Yianure

Manure
as

F.Y.M.

ManutE
as

Strav

Super-
phosphate

Gafsa
Rock
Itrosl*rate

Yerr of
Cycle

B"/t.s
crt. per acre

1942 1943 19lqJ+ 19t+5 1gt+6 1gt+7

Maaure
as

ldco

1

2
3
L
5

1

2
1
I
5

1

2
3
l+

5

1

2
3
l+

5

,|

2

1
4
5

32.2 23.5
23.B 25.1
25.1 24.7
27.6 22.O
23.2 2+.7

J9.7 35.7
32.O 29.2
24.6 24.5
26.5 27.1
z+.7 2.',.2

27.2'37..',
29.0 27.7
24.)+ 27.3
2t.B 26.4
27.6 24.7

,5.9 35.2
39.5 32.3
1t+.1 33.4
13.7 12.9
14.7 io.3

31.3 J7.9
35.'i 39.3
37.1 17.5
31.J 32.3
36.2 1t+.3

21.0 57.5
21.2 22.2
19 .;3 20.t+
20.8 20.7
18.4 15.5

27.O 11 .O
21 .2 2J.9
21.0 22.'
17.O 21.5
20.5 15.t)

)2.1 J5.8
21 .6 25.6
20.0 ,t9.7
1:.\.9 ?1 .1
21 .) 16.9

to.6 30.5
lc.3 ?6.5
29 .3 20 .t+
29.7 2l.o
,1 .B 27.3

29.',t 22.3
29.2 11 .3
23.5 29.5

* 23 .l+
,2.o 29.9

30.1 J3.1
23.) 29.1
19.4 2J.5
1).0 22.:
15,U 25.0

)4.o 11 .)+
21 .J 25J+
15.7 23.5
21 .3 26.4
17.5 2J.1

fi.9 )t+.1
22.6 26.2
22.4 25.9
2o;7 23,5
11+.9 22.1

2t).3 25.9
2).O 23.2
2 i.7 25.5
27.6 24.o
26.o 24.9

26.o 25.6
27.4 26.2
25.' 26,5
24.1 25.1

15.3 29.6 21.9
2t.7 28.4 17.5
21 .O 25.t+ 16.0
20.9 23.4 13.5
17.2 29.5 16.6

,7.1+ \O.O
25.6 29.t+
21 .1 22.8
21 .,i, 3J.2
1B.7 23.2

2Q.5
1t+.J
15.6
't4.,
15.3

34.t+ 42,0 2r.'.)
27..i 14.o 17.7
28.+ 30.5 1,_t.7
25.,r+ 10.0 15.7
20.7 26.9't6.'

J',\ .6 J6.4 2t+.7
25.L ?4.2 22.6
29,t+ 14.)+ 23.7
29.)+ 12.5 22.7
29.3 1?,.2 r..,
25.5 15.5 24.o
27,1 34.7 13.9
27.2 29.'t 22.8
29.4 35.5 22.5
2a.1 36.t+ 2r.o

+

E 
Record.ed yield obviously incorrect.

8s



I
Four Course Rotation Bperiment

Manure
Year of
Cycle

B"/1.9

19.4 17.1 31.3 6.7
10.2 11.1 22.8 3.2
11 .t+ 11 .5 20.8 1.,
3.2 11 .8 12.3 ).2
9.6 9.6 15.2 3.2

'13.7 25.t t1 .9 5.7
'tr.1 1t+.0 27.5 3.5
9.0 11 .5 14.9 5.5
9.1 8.1 15.5 1.2
9.'a 10.t+ 15.5 3.9

16.4 19.2 59.1 12.4
10.7 ',tJ.2 21 .7 3.7
10.6 12.5 21.5 5,0
11.ti 10.6 15.5 r+.4
9.5 9.5 14.o 1.1

12.6 22.o 19.7 11.2
12.0 20.0 

'1.7 
7.8

14.) 22.1 14.0 4.'
15.4 19.2 16.7 6.9
12.6 ft.3 35.9 6.5

12.8 20.8 3't .6 7.2
8.5 18.7 11.1+ 5.8

1a.u 19.2 32.3 U.4
11 .2 16.9 17.1 5.t+
8.9 18.3 29.0 7.2

Ryegrass: crt. per acre clry ra tter

1939 19t+O 1941 19\2 't9t+, 1944 1945 1946 1947

Manure

F.Y.M.

Super-
phosphate

Gafsa
Rock
Ihosphate

20.4 19.t+
'1o.9 11 .t+
10.8 7.1
8.5 9.1
9.5 9.1

1l+.1+ 16.9
10.2 9.9
8.8 7.5
7.2 8.9
8.1 8.5

t+o.5 28.'l
11.0 8.3
9.2 12.1
9.1 9.8
9.2 9.'

22.5 18.42r.t 12.9
17.o 14.8
20.2 10.g
20.5 13.'

17.7 7.8
16.'t 12.0
16.1 10.7
18.5 11.5
2]r.9 10.4

7.o 18.8 16.5
9.7 9.5 12.7
5.5 7.1 10.5
6.5 9.0 - s.9
5.s 5.6 3.5

10.1 9.4',t7.e
6.1 i.8 10.6
5.6 9.o 9.6
5.t+ 5.1 8.1
,.6 6.2 8.8

14.3 21 .5 29.1
4.L 8.6 9,t+
6.6 11.4 1,t,)+
7.o 9.5 E.3
5.9 7.1 t.1

10.0 13.5 1t+.2
10.0 15.6 18.1
?.4 10.8 15.1

11 .6 7.1 11.7
7.5 11.0 17.1

9.o 6.2 16.6
9,1 9.7 17.7
3.4 3.6 1,l+.8
6.7 19.2 15.t+
5.4 15.5 11.8

,l

2
3
1+

5

1

2
3
4
5

1

2

)+

5

Manure
a6

Adco

Marure
OS

Straw

1

2
3
l+

5

1

2
3
4
5

In 19U the rJregrass failed ald the plots Eere resoEt with barley,
wi-ich was cut for hay.

ge



Iheat Grain:

1939 1940 19t+1

sYrt. per acre

1942 19t+t 1%4

Ba/,-lo

19t+5 1946 1947Manure

Manure
as

F. Y. M.

ManurE
as

.4dco

lflanure
as

Stmw

Super-
Phosptrate

G.:f sa
Rock

Year of
Cycle

1

2
3
l+

5

1

2
3
4
5

1

2
t
l+

5

,|

2
t
l+

5

1

2
3
4
5

21.9 25.o 18.0
19.3 20.1 16.\
15.\ 16.3 ',15.t+
16.2 17.+ 12.5
1t+.6 18.1 14.1

't9.t 26.3 17.7
17 .o 't8.9 15.1
16.t+ 15.3 15.6
12.6 16.3 ,13.7

17.4 16.8 12.'l

21.9 28.7 2t+.t+
17.4 19.1 1r.7
15.8 18.2 t4.o
17.t+ 25.7't6.2
14.3 r8.8 11.9

22.7 18.8 't6.5
21 .4 19.5 't7.4
19.t+ 21.8 17.9
19.2 21 .9 18.1
21 .3 2'l.t+ 18.9

19.9 24.9
17.3 20.0
19.0 15.5
14.5 15.c
1t+.9 1 4.0

22.9 24.O
18.5 14.9
't7.4 ',|5.9
2J.4 15.8
15.1 12.7

16.9 28.4
't3.9 ',tl.0
18.2 15.'l
13.'t ,16.2

13.rI 14.0

20.6 21 .4
17.8 ,t7.9
20.1 22.2
19.5 21 .6
21 .O 21 .4

19.9 20.4
19.9 20.2
19.) 19.5
22.C 21 .0
13.0 18.2

1t+.1 2t+.6 22.5 12.7
718 22.2 17., 11 .2

'12.1 '17.9 12.O ro.I
8.2 19.4 1t+.6 7.8
7.9 18.1 ',tl.t 8.9

141 1

1 O.t#
9.2

1't.5
ao

13.9 30.3
6,t+ 20.c

't2.1 20.8
7., 17.7
7.6 17.t+

27.5 22.7 12.8
19.4 19.1 11.1
19.3 14.4 9.1
16.9 12.2 9.2
15.6 12,6 7.1

28.7 11.t
14.1 11 .2
16.4 10.6
'12.6 10.t
1t+.7 8.9

9,4 22.1 15.9
10.2 21 .O 12.O
11.O 22.1 16.O
11 .t 22.6 16.2
9.5 21.t+ 17.9

8.6
't'1 .3
9.0

10.9
10.2

19.5 2t+.7
22.5 21 .5
16.9 2t.6
21 .7 21 .6
19.8 22.2

12.8 19.2
17.1 21 .2
15.5 21 .1
15.9 2'1.9
12.5 16.9

15.7 9,017.7 7.52o.5 6.7
16.1 204
15. E 9.2

16.1
14.5
19.1
18.0
18.2

v1



Four Coursc Rotetion Exoeriment

l,[enure
Year of

Cycle

as
,\dco

AS

Strav

L{anure
as

F. Y.l[.

lfanure

ldanure

Supe r-
I*rosFhate

Gafsa
Rock
Ehos tr*rate

1r.6 16,7
25.9 25.7
20.9 21 .5
26.) U,9
27.2 21 .O

,6.t+ t6.2
2i.3 22.t+
25.O 21 .t+
25.5 21 ,3
25.8 21 .1

,5.8 \a.9
2r.7 21 .6
35.6 21.2
2t+.4 31 .7
20.9 22.0

,r.o %.1
,1.2 25.8
3t+.5 28.2
27.7 30.5
32.3 27.1

27.3 J1 .'
29.9 27.'
15.9 29.5
30.5 28.7
12.6 31 .7

22.2 J2.7 38.O
20.1 24.6 23.5
't7.3 26.5 20.3
1t+.t+ 2c.g 26 .,1
15.8 2r.2 18.1

24.t+ 32.1 16.6
17.4 25.o 25.'
19.5 22.6 29.7
16.9 

'2.5 
22.2

'11.9 21 .9 22.5

,t+.7 25.1 44.6
16.9 20.t+ 29.9
17.O 2t+.9 22.L
18.1 24..t+ 22.5
15.2 24.5 19.3

zo.t+ 27.8 ,3.2
22.2 25.O 31 .o
z',t.1 

'2.3 
J0.4

22.a 26.6 52.7
22.6 31 .8 28.7

20,7 2r.6 10.'
18.0 28.1 35.7
22.8 26.' 28.7
21 .4 28.8 1r.t+
21 .2 25.8 26.7

27.5 35.9
12.1 11.2
16.5 24.7
11 .7 25.7
10.E 25.7

23.5 \1.\
1t+.7 27.1
1r.2 26.2
1r.7 22.1
'1t.9 20.2

29.8 t+9.8
8.8 2'7.4

16.5 29.7
10., 26.1
10.8 2r.9

12.9 30.i
12.7 30.3
14.7 to.6
't3.9 31.2
12.7 12.1

16.9 30.1
20.8 29.6
't6.7 11 .'
la.L 32.4
1l+.7 Z+.O

\3.1 16.8
15.' 1r.4
27.4 15.8
,4.5 10.0
32.1+ 10 .8

4r.5 22.2
t6.4 17.7
28.7 12.2
2+.9 1r.,
25.5 'r0.0

50.7 24.6
28.2 .1r.2

,2.3 1r.'+
27.o 14.5
28.9 11.3

5o .1 ,t 5.1
25.9 16.4
,'t ., 15.0
N.7 1t+.1+

57.2 'lt+.9

n.5 16.1
15.4 9.5
t9.t 9.8
52.5 4.5
31 .1 12.8

1

2

4
5

1

2
)
4
5

'|

2
3
)+

5

1

2
3
4
5

1

2
3
4
5

B"/r.tt

1919 't94o 19t+1 1942 't9t+t 1944 1945 19t+6 1947

flheat Strars cu't. per acr€
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za/tp:-
SII COURSE F-OTa'.|I0li rr.\!iR IMJNT

nOTIL{lSfnp,_!9pg_ESSS-.IVj_ ano YI0BIIF.N, Stackyard Fie}d, Series B.

i;xperiment begun in 1910 (Rothamste:l) and 1!29 (Woturn)

Seasonal effects of N, PZ05 and t're!

?he eix crops of the rotation are sqgar beet, barley, c)-over
hay, $heat, potatoes anal rye. Both at Rothamstesl anrl l^/oburn there are
fifteen plots uncler each crop in arqy yearl and each plot receives one of
the three common fertilizerg, sulphate of ammonial st4>erptio spha i e antl
mriatc of potash, at one of five lcvels. The rates of application
of fertilizers are

N and P2053 0.00, 0.L5, 0.3O, O.45' 0.60 cwt. pcr acrc

K20t 0.00, A.25t Q.5Qt 0.75, U00 cvvb. per acre

treattrEnt througlroutl but on each plot
one another 1n a dcfinite oraler i:rt
lvay cumuJ-a tivc cffects of trcatments arc

Area of cach plots Rothamsted 0.021
o,o27

acre Woburn O.02fu acrc.

Dctails of thc expcr iment are as givcn in th.c 1932 Rcporty
p.IJI, cxccpt that since !934 finc foragc crop has been rcplaccd by ryc,
harvcstcd as a mature crop, anC thai thc grccn mlnure crops arc now'

omittcd. Sincc I9J4 lirnc has becn alplicd at thc ratc of 10 cwt. pcr
acrc at tlro stagcs in thc rotction: in,rncdla tcl-y aftcr thc removrl of
thc potaio crop lnd bcforc sowing barlcy.

ihc i-ncrcmcnts given in thc' following tablcs arc linc:r
rcgrcssions of yicJ-d on quantity of fcrtj-Iizcr.

Crop Note s
ROryHAT{SIED I

K

Plots do not reccive thc same
the fifteen trcatnents folfow
succe gsivc ycars, and in ihis
avo irle il.

varie@ | Sown Harves ted Variety

X

WOBURN

Soun Harve

Sugar
beet

t919
19tto
191+1
L9\2
t943
1944
L945
L946
])t+7

f'uhn
It

Klein E.
ll

olr

Aor.22 | Oct.24
L{ay I I lov.26
Apr.lO I " 3tt 24 | Oct.23,14

,t 20
"18

1r+
2t
12ll

rl

rl

Iriov. L4u19
Dec.Lzu9uu
u18

Nog.28
Oct. 12u17

Itl{v
r

Apr

May
ll

apr
l,lay

l+

6
29
22
L7
4

t6
1

I(uhn
tl

fl

le in E.

ll
rl rl

$o



r^/+.2
R0THAlvlSTdD

K'q'qu

Vario Soym Harvesteal Var ie Sovm Harve steC

BarIey
t919
191.0
194r
t942
].943
L9U+
L9+5
]9t+6
L947

llumage Archer
nll
It tl
rl rl

ll

iiar . J,g
tl ca
II 'JE

on26
n20

Apr. 12

Aug. )-5

"3
Sep.2
Aug. 1lu7
,8

I rE

o

llurra ge
Archer

ll
ll

rl

lt

Mar. I
"grr '17

Apr. I
]iiar. 4
"14
"5rl 10

Apr. 17

aug. J0

u1'
JuI.29
Aug.26n2
,t 22
"6

llov
GYimson Clover
ivtontgomery Red

'lI
ll

ll

ll rt

Cr i.rnson Clover
i:tontgorcry Rc d

firnd

Apr. 24*
23.4.19
IIay Jx
9.5.t+l
7.5.42
Mat.27
]-2.9.U+
28.3.45

- 
1554.4.5

st sowin,

Ju1. 28

Jun.1J
AvA.25
Jun. 27
JuI. 15$2g
Jwr. Ij,, 22u18
fa iLed

Broad Re:l
tl

llll

flll

ll

llll
oli

Montgonay
Red

1l.).38,
14.9.l8
17.4.39
6.5.4n

20.5.42
L6. t+. t+1
i,rar . lx
23.4.45
2.5.+6

Jun.
rl

Ju1. 10
Jwt.26
"7

Aug. ,
Ju]-.22
Jun.17

9

20194'
1941
t9\2
L94t
t9\4
l.9t+5
L946
t947
x Se,

reat
L9t9
19r+0
1941
t9+2
r943
t9u4
L945
])46
]9t+7

Yeoman
ll
It

I

ll
n
ll

ll

22.L0.38
2t.t0.39
29.10.40
27.10.4r
10.10.42
L. 10.]+l
26.ro.\4
17.10.+5
18. r0.45

:tug.12,6
n22
,, !2
,,2
u3
,r6
,g
"5

Yeoman 
I::i,,1

Eaten tv rl
Yeoman I

Crop faile
Yeoman 

I

Squareki:ds
Master I

jl. 10. l8
1.Ir.J9
26. I0.1+0
2I. 11. /+1

ats
11. r0.4j

d
15. 10. r+5

r 5. 11. l+5

ALig.14
"12ulL
" l-g

aug. 10

Aug.21,6

Potatocs
L939 I

Igrr0 I

19t{.1 
I

tgtr2 I

telJ I

19&4 I

L945 I

19L5 I

r947 I

Au,y
t
ll

Ma& stic
i,

lt
ll
ll

apr . 1l
't 26

't 2t
"9

l.-ar.25
r,a
ll 20

liay 2

Scp. IBu25
Oct. 2t2
Sep. I/
"29
"22

Oot.2
Sep.2!

a tly
tl
t

l{a je stic

!t

Apr. 12
Mar. J0
Apr. 17n16
" .12

i,Iay 5
Apr 2J+

I0ay )-2

Ser:.8
Sep.l/
a&.3uf
Sep.20
Oct.3

+u3

Rye
t9J9
1940
194r
t942
L9t+3
1944
1945
tgt+6
19rJ

8. 11.l8
23.t0.39
29.10.40
28.10.,1J-
rl. ro.,l2
2.t0.43
2.tr.44
15. 10.45
18.10.,L6

Aug. 12
"3
"L4

+
Ju]-.24,, 22,JO
Aug. I
Ju]'. 29

5. 10.45
O' IL l|O

11. 10.18
'I 1I ?O

22.]-.0.44
2r.11.l+1
10.11.42
t2.to.41
r0. ur,44.

Aug. 11,2
,, 1,1

Ju7.29

Aog- J,19
Jv\,29

Qr



Six Cou:"s_e- Eotg.tj.on Expelimen:!

Mean yiclils anal increrents in yickl per cwt. of Nr Pr0, anC KrO

s"/t*.3

r\lean i

Iield i

B0TIAI\618D

tt Pzc5 KZO

TOBURN

pzo5 Kzo
}[ean
flel

Roots

t939
1940
194I
1942
].9t+3
1944
].9)+5
t946
1947

t919
Igl+0
194r
L942
t94J
19A+
t945
t946
L9n

9.98
8.25
9.30

t2.\8
L2.21

6.t+5
12. U+
1I. 18

6.80

2.oJ
-0.
0. 8l
o.19

-1.05
2.26
0. J8

-0.16
o.62

8.16
5.84
1.87
6.18
7.5it

56
75

5.11
8.05

3.75
2.40
l.u

_o.24
9.52
4.53
6.41
2.97

-]-.21

-o,o{lo-os
-1.i2
-0.71
-o.59
-t.27
-o.35
-o'41
0.It
0.I0

t3.5
7.o

to.1
-t.5
tt.5
L5.2
22.0
11.7
-4.7

?,42
0.98
4.41

-0.51
1.11
t.57
3.49
2.80
o.91

centagc

2.16 -1.07
3.64 -2.51)+.11 o.41
o.15 -o.15
1.36 -L.2)
-r.25 2.15
5.a6 -2.Ar
3.17 -0.99

-r.68 2.r5

-1.71 O.r.t4
-o.19 0.79
-1.19 0.61
-5.33 L.53
-0.98 -1.52
l.& -1.21+

-2.47 3.W
-2,81 0.31
1,93 o.26

0.18 -0.L0
-0.r1 0.07
-o.52 O.2O

-0.97 -0.01+
-0.[o -0.,4
-o.og 0.26
o.57 0.56
0.82 0.80
o.51 r.01

-5.9 1..l+

-1.6 1.o
-5.2 5.'

-20.0 5.2
-4.r, -6.0
5.6 -1.9

-7.6 lz.t+
-10.' 2.2

6.5 2.6

.L/. oo
t9.2i
t9.52
tl.92
tE.56
].5.58
10 ,t.

18.IO
t9.22

I. OO

-o.25
-0.01
-z.ot
-]. 15
-L.79

1.07
-0.85
-0.65

-0.20
0.15
0.61
t.\a
o.45
2.63

-o.27
-o.l_5
-t.76

t.)
o.
o.11
0.90

-0.01
1.32
o.\2
0.16
o.26

t8.ry
18.65
18.15
7. 86

L7.61
1.16
1.98

.5o

.uo

x

t939
194!
19,+1
].942
].9t+3
]94L
L945
tgt+6
LY+l

35.1
11.8
)o. )
\4.1
t+5-1
2L.l+
t+l .9
J+0.4

11.01
4.81
8.92

12.73
6.9t+
9.31

10.46
9.98
t+.28

9.9
-0.9

,+. 8
3.5

-4.0
9.1+
2.6

2.8

-o.3?-
-o.25
-0.85
-]-.28
-o.91
1.84
1.06
0. t0
0.04

0
.7

9
2

6.6
1
o

oo

9.6 -4.r-
a3.3 -8.9
L6.1 1.3
-4.4 2.6
24.t+ -4.0
-6.3 t2.5
2L.6 -8.5
11.4 -l+.0
-8.L 1.4

leP
L919
1940
19/+]
t9\2
].941
1944
]945
1946
19t+7

1.40

d. rb
ooo
8.15
z o(
7.20
8.97
t.37

-]- 00
-0.9 8

-o.22
-1.08
t.82

1.22

t.63

3

,62
6.05
2.78
). 01
5.95
4.82
3.27
3.56

-o.52
-o.65
-r./.d
-r..66
I. B,l}

1.6r
-o.11
-].65

1. O0

-o. bz
o. tt2
0.52
0.49

-0.28
-2.70

1.94
-0.46
o.2I

lV

Sugar Beet

9t^



Mean yielCs and increments in yield Der cwt.
ROT}IAV.9IED rr

'a,a- uzQ , -e a:-
Y

Pzo

I8.5 7.1
L9.6 4.9r1.7 5.0
2t.3 -3.7rc.6 2.3
tt.1 3.8lo.9 2.7
7.t -6.3u.7 -5.2

17.1
24.5
r.5.0
26.9
L7.4
20.2
6.6

22.6
19.9

of lir P^0,
I[0B',jlLi,r-

x PBoS KzQ

5.1 -6.7 7.1
11,9 9.9 -0.1
5.)+ 2.r -4.9

22.+ 6.5 -1.015.7 0.5 2.2
9.5 -5.4 7.1

l.2.1 -).5 -5.4
8.9 -1.1 -L.326.1 5.r -1.0

20.1_ -3.6 -8.4
)3.9 8.5 0.1
8.7 -2.8 -0.8

38.5 6.0 -3.5
3L.7 -t+.9 8.4
15.4 -5.1 L.824.5 1.1 -[.1
15.4 -2.9 -4.419.9 -2.7 -5.2

tsa/ +.)+
anC I(-0

2

-0.0J
1.00

-0.8,
-o.25
-1.15
-2.10
0.90

-2'5t
2.90

t919
19,{.0
1941
t9\2
t9+3
L944
1945
]-9t+6
t947

t939
t9tto
1941
t9\2
t943
t9\4
L945
t946
1947

1939
1940
194.1
t9\2
t943
t9\4
t945
1945
191+7

L939
1940
r94-1
t9u2
t941
1944
t945
])46
19t+7

9.4
2e.5
3t.o
32.4
,0. B

fr.7
53.0
27.5

41.8
,f. b

3o. t+

11.8
33.6
29.7
33.t
43.5
ZO.l

22.1
19,6
19. B

40. t+

1). b
16.3
3L.9
32.o

8.10
6.72
9.24
9.)+7
8.50

10.07
9.55

to.75
5.69

oq
2.7

10.9
-2.5
t.7
8.0
o.7

-7.3

cr-rt

-t o

-0.2
-1.5

1.1+
u.b

-na

0.4
-3.8

0.5

4.4
-L.0
-no
0.3
0.5

-2.0

,o
2.3

-0.4
-+.7

6.6
6.2

-0.9
-6.6
o.1

r

2L.6
22.3
16.4
25,o
15.1
19.4
16.0
2)+.0
18.I

32.7
2t.7
2L.7
34.0
10.7
19.0
21.0
2+.6
].6.9

25.L
42.5
2t.o
n-.6
]5.6

6.6
27.5
55.o
23.9

6.86
7.o7
8.52
6.46
5.90
9.98

10.61
6.&
6'5t

9.4 t+.7
OEEl,).) ).L
6.4 -0.3t+.7 -4.1
9.3 -tt+.5o.2 u.t
4.9 -1. +

2t.3 u.B
1.8 -2.5

ti.1 -t.7
4.8 4.1
3.6 -t+.511.5 ).7

-2.9 -4.+
-3.9 1.8
t.3 5.9

-8.7 -2.3
-, o 1 1-./ r. I

o.51
2.68

-4.29
+.01
1.07
+.97

-2.05
-L,79
-1.02

t2.J
1.5

-7.7
-7.+
20.7
11.5
LL. a
4.7

12.t

r.Jr 2.60 2.15
1.18 l.o1 2.t2
5.79 0.63 0.54
t.95 -o.13 3.71
4.29 0.15 2.5o
6.JB z.o5 0.64
3.79 -0.95 3.59
1.91 -t.1t 2.49
t.52 1.61 t.29

o. )9
5.20
).63
)+.12
3.55
2.01
). rrb
o. ))

9g



Six Course Rotation Exp"r iment

Iviean P 
zo5

-5. 8
_t.5

-LO.2
z.o

_I.5
2.1

t2.1
-0.4

-1.1
_r.9

-u.l
_r.7

-14.1
o.1

18.7
0.9

WOBI]RN

N P2o5

Ba/4.5

2
-3.t
o.2
1.4

-r. o
i-n barn)
!.2

2.1
5.1

-b.,
-2.2

0.0

Iie

27.7
21.1
t9.t
17.2
36.8
41. r

25.8
29.2
25.1

48.0
14.L
24.3
44.8
49.0
52,8
36.8
47.1
27.5

22.1
26.8
t6.1
27.8
12.2
3t.o
25.1
29,t+
15.8

\2.8
36.7
25.3
t6.5
47.o
62.3
32.1
55.7
21. B

-lvieIae

Meat.]* ll
1e4o ll
194r ll
t9t 2 ll
t9/+l ll
1eA4 ll

ilf; ll

0.7
II.7
6.r

10.5
1.)

r1.9
t2.3
11.8
10. t

22.7
23.9
9.5

IL.8
5.t

15.4
22.9
t9.1
15.0

L9.9
It. ]
10.5
z+.4
21.5
15.9
L2.9
10.4
9.8

z, o

t9.5
u.1
20-

1r-.6
].4.1
t1.5
11.4

4.2
-1.5

-r.4
J.6

-1. o
L.2

_c ).

o.5

-1. b

-1.0
3,9

-1.5
1.8

-I. O

0.0
0.1

-4.0
-2.4
I.5
cz
0. i+
1C

_2 1

-t.3
-1.9

-1. 6,o

t.6
-D E.

-2.1+

21.3
18.7
L9.5
10.8

(crop
9.9

l1.l+
o(

2E E

32.3
37.1
20.7

-1.1
t6.6
1r.4
10.5
aten
b.)

Crop
t6.5
6.2

9,7
-7.1
10.7
t3.4

by ra ts
o.6

failecl)
r.7

-7.1
at

]'939
1940
194.1
L942
19t+3
t9\4
L9+5
L946
19t+7

L919
t940
194f,
L9\2
t94\
19U+
L945
t946
19t+7

L939
1940
194.1
t9L2
L9)+1
1944
]-945
]:946
t941

1.2
-o.1
0.1

-0.3
-7.1
-L.5
-0.9
-J.t

L.5

7.1
-0.5

c.)
o7

-9.9
2,8
0.7

-5.9
r.5

8.7 20.2
28.5 -5.7
24.2 t7.6
L3.9 11.6

Crcp qaten by rats in barn,f
29.1 | to.5 -1.2 6.5- 

l(crop failer:)
z2.Ll 25.9 -2.! 6.6
r-5.4 | rL. B -7.' 6.5

L5.7 I tr.z o.5 o.7
20.31 L3.6 L.l 4.3
16.91 5.t -5.7 1.0
z.7l fi.8 -4.5 -).6
B.7l t3.3 2.7 o.o

r7.1117.6 1.L o.,lr.
14.2 | 11.5 -1.1 -r.7
4.61 9,r -2.9 -3.5
14.9 | zt.3 2.1 -2.o

jlJ I zs.6 -6.t 3.5
37.7 | 10.3 -L.9 1.2
36.3 | L5.t -o.5 5.0
42.2151.2 -6.3 -5.9
25.' | 28.9 7.4 -5.8
11.813t.3 2.3 o.7
29.L126.5 5.t -o.2
26.3 | r5.3 1.7 -3.1

9+

L6J 126.9 -8.9 3.3
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at/t. t

LONG PMICD CULTIVATIO}T EXPERIMM{T

t'"C 9." 
"S_t_- l2) t*-1 9_

This experiment Tas completeal il 1919. The results ?ere reported by
E.Y{.Russe11 and B..A- I(een in rrstud.ies in Soil Cultivation -X. The results
of a six-year cultivation experiment". J,Agric.Sci. , 11 , (19\1), 326.

The experirnent :es designed to corapare the effects on croP yielcl ancl
reed infestation of continued ploughing, rotary cultivati'on with the Sfunar
implement and stirring the soil rith a cul,tivator, and also to investigate
the value of cyanarnide as a weed-ki1l,er. The crops groxn il rctation 'r,'ere
rql:]eat, mangofds, barley, there being four blocks of trelve plots each unaer
each crop, The txelve treatments vere maale up of all combi-nations of:-

Ploughing (e), sima.ning (S).or Cultivating (C)
Shallow cultivation (+ iri". ) (stt) or <Ieep-cultivation (8 ins. ) (D)
Cyanemide (Cy) or Nitrochak (N)

On t$o of the four blocks the treafuents rrere cc,ntiluetl c,n the sane plots in
successj-ve years, while on the other tro blocks cycles of cultivations anil
manuri-ng vere used.

Area of each p1otrO.01! acre.

A basal dressing of 0.75 cwt. P2O5 per. acre (as superphosphate) an<l

1.0 c"t. K2o Per acre (as mrriate of l6tash) was given to all plots gro:rirg
mangolds.

Details of the experinent are as given in tbe 1914 Beport, P. 175.

Crop Notes

Ilheat l'lerrgoltls Barley

Variety llilheLnila Yel-lovr Globe Plunage .Archer
Previous crop Barley lfheat ].{angolcls
Date so..'Jr1 zil1oh\ Aprtl 25 l.{arch 20
Harvesteal Aug. 18 Oct. 25 Aug. 29

Standard errors per plot:
T{heat Grain, 0.950 cwt. Per acre or 3.61, 11 d-f.
Marrgoliis Roots, 1.5J9 tons per acre or 6.6%, 11 d-f.
Bariey Grain, 1.111 c\tb. per acre ot 6.9%, 11 d.f.
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srzr.z

19r8
1919

cvD

ND

,1.3
28.6
29.8
25. l+

l+5, )+

\2.5
46.3
45.7

!a.67
25.0
zo. t
21.8
2l+.5

2l+- 3
22.8
2r.5
zo. o

!o.19
26.9
25.0
25.1
25.5

Iheat

J8.6
18.6
19.1
40.0

5.81+
5.90
.. A)

2lt- 2
22.1+
24- O

20.9

22.5
27.6

29,1

lo.95
27.1
10. o
25.9
zo. a

29.5
1t.)
29.5

!4.95
zb. o
25.0
21.7
21 .0

22.8
22.'
25.8
21.9

lo.19
25.0
25.6
26.5
21+. B

U+.7
41.2
l+0.8
18.6

1919

-lleeat Grain : c1t. per acre

Cycle A
CPS
PSC

24.7
zo. o
2\6

ND
Sh

cvD
sh

ND
Sh

cvD
Sh

6.15
5.69
5.59
5.40

5.72
5.86
6.@
5.56

cyD
Sh

ND

cvD
Sh

55.5 3t+.o
19.4 ,t-.o
t6.6 15.o
,5.6 40.7

Strarr: crt. per acre

52.9 51.6 t+1.9
t+1.8 U+.1 43.8
)+1 .5 t+5. + 40.1
+5.o 39.3 42.1

6.27 5.57 5.0L
5.75 5.04 5.80
5.75 5.80 5.80
5.t+6 6.OI+ 5.98

25.1 23.7 23.8
22.1 25.8 27.7
27.t+ 24.1 25.1
25.1 22.6 21.5

t+5.7 t+0,7 3l+. 6tc.1 19.5 t5.\
4t-8 5\.1 38.o
1t+.1 ,1.1 1E.8

M::ngolds Roots: tons per acre

t1.09 l!0.61
2t+.98 22.29 2r.561 4.61
26. 20 2t. 21 21.881 2r.7 6
2t+. t+6 2r. 30 23. O7l 4. 51

24.9' 21. 13 19.o1l| 21. 69

C t,

5.98
A q,

5.51

11.54
zr.fi 25.19 21.85
26.46 23.50 24.72
28.o, 21.74 2r.91
2\.72 26.99 2t+.95

lilangolds Tops : tons trEr acre

!1 .51+
28.26 2r.21 27.16
2t+.20 21.9t+ 26.99
29.t+8 25.ro 22.61
22.87 21.12 2t+-61

!o.6'
25.50
24.6t+
25.52
24.21

5.80 5,28 6.62
5.57 t+87 6.U+
7.o8 5.69 5.11
5.80 4.99 5.57

E OZ

5.74
5.87
5.6t+

Barley kain: crrt. per acre

lo.93
19. 8 22.6 11 .1
22.5 18. 5 15.1
23.6 20.6 16.t+
21.5 16.2 14. 1

t0.5r+ I !1 .31
19.8 I 21.6 21.5 19.2
19.0 I 22.1 2t+. 1 19.9
zo.z I T.1 21.7 20.5
11.3 I 22.5 19.2 15.8

Barley Strarr: cvt. per acre

!1 .11
21.6 22.6 18.8
2!-7 15. )+ 20. t+

2r.2 20.1 21.1
19.3 18.0 20.8

28.6 25.C
28.7 21.9
28.1 22.8
24.8 18.6

!o. 5l+
21.6
21.3.), n
19 .l+

25.o
25.4
25.5
zt. o

ND
Sh

cvD
Sh

2t+.3 25. 2 22. O

27.2 2r.2 15.8
2r.7 2+- 6 21.6
25.2 20.o 17.5

23.7

ccQ

Starrdard errors axe baseil on 11 d- f.

\l

g1

Continuous

PSC



I

1918
1919

Long Period Culi
sb/l.1

!o.67
29.t+ 25.2 2\.'
25.5 23-O 21.1

21.5 2t+ 1 21.1
10.,+8

)+5,8 
'1 

.5 15.1
18.2 35.t+ 16.1

+4 no

28.87 2tr-26 2t+9o
21.?+ 21.53 25.80

lo.77

6.\4 5.48 5.86
5.58 t*.9t 6. oo

6.a5 5.20 5.91

lo.91
2t+.1+ 21.1+ 20.2
22.a 1-7.2 20.6

21.2 19.1 20.4
!o.66

Continuous

10.48 !o.27
10.6 2l+.1+ 2t+. O 26.,
27.O 25.5 2t+.7 25.7

28.8 25.O 2t+.4
t0. l4

t+5.8 16.6 1t+.5
t+5.1 31.5 17.t+

t0. 5l*

}lalgo

5.64 5.92 5.82
5.74 5.54 5.81

6.06 r.69 5.71

L{ean of Nitrochal-k and Cya:ramide
1939

Wheat Grain: cr-rt. per acre

!0.67
25.O 26.6 2t+.O
28.1+ 26. l+ 2l+- 6

Cycle A
CPS
PSC

PSC
?SCUeai

D

Sh

D
Sh

!4. 2'7
25.8
25.2

25.5

l+2. B
,9.9

41.1

i0.44
25.50
2t+. \2

5.79

10. 18
21.8
N.l+

25.1
21.8

19.o l+t.z \8.5 41.3
,9., lU*-t* t*2. o 4r-2

u+.4 17.O 16.0

lo.77

19. 2 | t+5.8 t+5.2 t+2.2 )+2.O 16.t+ 16.2

!,fangolds : Roots: tons per acre

!1.@
D
Sh

2t+.72 22.80 21.12 25.61 125.66 24.t+6 23.88
25.56 22.17 2O.t+422.72 125.59 25,2+ 2t+84

25.14 22.t+8 21.88 21.17 125.12 2t+85 2+-56 26. 20 22. 90 25. 15| Z+. 96

5.90
5.69

5.94
5.21

!0.66
21.7 21.6 16.8
22. O 17.1+ 1l+.9

21.8 19.5 15.8
!0.46

25.O 25.t+ 21.8
26.2 21.6 17.2

lo.77
Tops: tons per

6.01 5.58 5.92
5.& 5.ot+ 5.89

5.80 5.86 5.90
Grain: cvt. per a

!0.91
23.t+ 21.6 19.8
22.r 21.6't8.\

22.8 21.6 19.1
!o.66

5.85
Bar 1

t0. 18
20.0
18. 1

28.1+
26.8

D

Sh

D

Sh
2\-1 126.2 21.9 2t+.6 23.9 2+.7

20.2 23.221.7 121.6 2t+-2 2t+-5

25.6 21.5 19.5 22.9 24.9 2+.O 2t+.6

Stardard. errors are based on 11 d. f.

lvla:rgolds Tops: tons per acre

Barley Grain: cvt. per acre

Barley Straw: cYt. per acre

9s

27.6 22.O 2t$O

D
Sh

Mean

26.1 lzel 26.5 2t+.3' t0.L8ttrheat Strav: cr,4. per acre
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Wt.t
IM C1]]I,TIVATTON ROTATION ECPERIilEMf

t olfg_Ilgegl_ inqlf_(t "Aq in 1944)

(t) to 
"o*prre deep ploughing (about 12 inches) with shaltor',

ploughing ( aoout ,5 inches).

(Z) a test of dwrg ploughed in at different Cepths.

(3) to coryare ploughing in nirreral f€rtiLizers ( superphosphate
anal muliate of potash) at different depths with alplyjnC them in
the seed bed.

The crops of the six cours€ iotation ar€ sugar beet, barley, one year
secals, wheat, potatces, oats. 'Ihere are six seriesp onc for each croSr of
the rotation. Each series has 16 main plots for the plougfring, dung, P antl
K trcatnents. The main plots are divided into t'wo to t€st thc rlcpth of
app)-ication of mincral fertilizers to sugar bcct and potatoes. Each pJ-ot
recej"vcs thc sanc trcatment throughout thc cxperimcnt.
Systcm of rcplication: 2 blocks of 8 plots cach in cach seliesl the four-

factor interaction of min plot trcatments being confounded vrith block
differ cnces.

Arca of each rhol-€ pLot, 0.0112 acrc, bcforc reiecting cdgc rows.

Treatnrnts

Yfholc plots: AIl contbinations of:-

(1) strut:-o* (5") ,. oeep (12") ploughing. Plouglring treattrEnts on
stubblcs in Aututrrr for sugar bcet and potatoes, on sccds aftcrrrath
for whEat.

Sugar Bcct Potatoes
(Z) t,Io aung v. tlung ploughc d in l-O tona 20 tons

(5) No phospha te v. s uperpho spha te 0.6 o*. P"O, 0.8 cwt. P205

(4) No potash v. murj,ate of potash 0.5 cwt. KrO 1-.0 cwt. KrO

(a11 arnounts per acre )
HaIf p).ots (Sugar beet and potatoes only): -

Mlnerals (PK codbinotions) ploughctl in v. rrinerals ln seeal beal.

Basal manuringl ApplieC in thc ridges for potatoes; as a top
dressing to wheat and in the seed bed for other crops.

160 M



BaeaL ltanrrring ( conti nued)
sc/t.z

Spr ing
Barley Ley -t'Il:e at Potatocs Oats

Sul-phate of Anmonia
( crrt. N per acrc)

Basic Slag
(cvt. Pro, pcr acre)

Sugar beet

o.B 0.5

Years of cotrplete
L9\i

Sugar bce t
Ley-flheat

Potatoes
Spr ing oats
Barley

0.6 0.2

croppang
]-947

Barley
i'&reat
Potatoes
Spr ing oa ts
Sugar beet
Ley

o.3

u.b

Non-€xperitrrntat Cdtivations3 The se arc carriecl out ovcr the vtrole of
ar$r scricsr with the proviso that they uurst not be deqrer than 6 incheE
except tha t deep ploughc al plots may be rrcrked to a rlepth of belor 5
jrche s for the root crops.

crotrDing: prel-iminary ycars
Series ]-9\4 L945

I Potatoes Spring oa ts
2 Sugar beet Barley
f (acrtey) (l"v)
4 (trtreat) ( ner tey)
5 (whcat) Potr toes
5 ('v[Jrea t ) Sugar bc ct

Seecls nixtr:re (aII anounts
late flower ing real clover,

per acre): 18 lb. Perennial ryegrass, 6 lb.
2 Ib. Alsike clover.

(Non-expcr imcnta I crops in brackets)
The Pt5rsics Department has nnde observations on crq) deveJ-oprent flom

Il!.[ onvmrcls.

Crop Notes

Sugar bcet Bar ley Ley rfhc a t Potatocs Spr ing
oats

t944
Sovrn
Harve stc d

]-945
S orrn
Harve sted

L945
Sown
Harvested

t947
Sovm
Harvested

Apr. 2O

Oct.19

Apr. 13
Oct.22

Apr . 15
Oct.2)+

Apy.25
Nov.1

lnar.26
Aug.11

Uar. 21
Aug.15

Apr. L2
Aug. tt

27.3.4
Jtrn. 2lr

15,1+.4,
Jun. 10

0ct.16
Aug. J-2

0c t. 18
Aug.1

4p".5
Sep. 2l

Ap".4
sup.25

Uay 1
Oct. I

jliay 2
Scp.30

M.ar.22
Aug.16

iLiar 2l
Aug. 6

Apr. 11
Aog.5

Variety Klein E Plumage
Archer

}{ixtue
gven
below

Yeo rlan lila jesbic Star

lol



tsci L. \
Sugar Bcct

Roots ( r'rashed) : tons pcr ecrc
StanCaral cr ror s

L{can yiel-al pcr lrhole plot pcr splii plot
O.a9O ol 8.2 '.9 c.f . ].70 or.L5-1tt J C,f.
I.0l or 5.8,, 6 ri, f . 0.181 cr 5.1,'"' 1 d.f .
f.f9 or 7.1+",10 C.f. I.51 or 9.-1,.' 1d. t.
0.6!8 or 5.5,., 4 d.t. 0.[16 or L. I,.", 7 d. f.
licsponses to trcatn'e nts

Dwrg. Fhosphate ?otash
Abs. Fres. Abs. Pres. nbs. Prcs.

lo . .rj

L944
L945
1946
L947

],0. 3l
15.20
L6.2L
10.08

19U+
Ploughing

ale ep-
shal-1ow

Dmg
Phospha te
Potash

]-9t+5

Ploughing
de eIF
sha 11ow

Dung
Phospha te
Pota sh

o.\5 0.13

0.19 0.Bl
1.46 o.50

o.59 o.L9
o.6E L.rz

o.gt+ L.o2

0.90 -0.12
1.44 o.52
o.t+l o.55

4.5 :0.-13

o.51
1.00
0.5r
0.2r

t-.27 o-.13
1.12 0.10
o.l, 0.09

0.80 0.26

0.Bls C.rB
o.lL 4.8

1.04 o.o2 0.65 0.41
r.23 O.11 1.50 0.50

o.3\ 0.88
-o.06 0.48

0.54
0.91
0.44
0.79

:o.33

1.24

0 .0L
0. 20

o.99 olar
-0.07 0.95
o.88 o.70

l.rg i.rt
o.22 4.20
o.27 O.r3

:0.95

o.12 o.56 o.L5
2.06

t.59 -o.lt
1.11 O.2L 0.t*8

:0.47

3.2o 3,28 1.45
2.19

-0.0, 0.05
o.52 4.22 0.84

o.11 0.55
1.r+9 O.33
0.u o.75

,.1i 1.L1
2.65 r.81
o.65 -0.63

1.15
-o.2+

r.10

J.o3
2.27

-O.llr

t

Iloughing
l,i€ an ishalloLr Derp

Iro.4
0.39
r.oo 1.05 0.94
0.51 0.71 0.rI

1946
Plouglring 1g. (g

desIF
shallorc

Dung
Pho sphate
Pota sh

L947
PIougling

tle eP-
shallow

Dung
Phosphate
Potash



n"/t.,
Dc cp Cultive tion I oJg-!-lon_!ge r_ime:!,

Ploug[iag: The plough used fcr rle ep cultivations uas a Ransore
Solctrac giving a cbpth of 12 inche s at least, e:<ccpt in 1944 nhen a
}[asscy Harris Gr ub Brcakcr rllas used. This cou]-cl not bc maCe to cut
a 12 inch clecp furrow at all satisfactori\r, the actual clepth in that
year being !-I2 inchcs. Until 1947 thc vtrolc of ihe sccals area n'as
ploughc il 5'! dccp after thc hay 1.ras cartcrl, the rlecp plouglring bcing
carri-cd out subsequcntly at the samc timc' as thc stubblcs r,rere dcep
ploughcrl for roots. In auturn !945 ttrc sccond ploughing of thc secils
couJ.al not be carricd out orring to vrct conclitionsl so theie was no test
of Cecp ploughing on yrheat in 1947. In summer 1947 the ilc ep anil
shal-l-orz ploughing treatrcnts verc carrictl out diJccttry on thc hay
siubble and this vrill bc continuerl.

I OL V



D-e_a.C.q]_li_v_qli_o_a!.o jg;_1qq_E-2p1eg14e_r19

Sugar Beet

Roots (washedl; tons per acre

Tine of applicai;ion of mineral- fertiU-zers
Sup erphc spha te

in In secl bed
Standartl err orss (a

Potash 
I

bueh€din In *-edbed ],tean

t6.12

8.01
1r.44
8.55

Lo.91

9.7)+

(")
0.74
0.58
0.8,
o.36

Da./ t,5

.61+
o1

to.32
tt.31

r0.61

w.91
L5.46

Y+.7o
15.69

15.2:].

L5.q9
L6.53

t5.75
]-,6.66

L6.2t

8.46
tL.69
8,96

l_1.19

& stral-Iow l-0. z8
D.ep 10.87
lio dung 10. 2J
Dung JL0.92

10.58

u.37
15.41

14.28
L5.50

14.89

L5.91
L6.05

14.96
t7.o2

t0.15
Lt.97
l_0. 20
L2.50

Lt.35

t5.54
15. 69

t5.35
15.09

15.12

t5.93
t7.03
t'7.t2
L5.85

15.48

8.86
II.50
9.12

ll.z+

tt.25
Lo.)9
10.51
1o.99

rc. 81

L5.)+3
L5.t3
14.89
r-5.53

t5.28

L5.78
t6.91

t5.99
].6.71

$.fi

8.27
rI.70
8.78

11.19

Mean
ly+5

Sha 1l,ow
D"ep

No Dturg

L946

Mean

Shall-ow
Deep

No rlung

Ivlean

19t+l
Shallow
De"p

No drurg
Dung

t5.99

8.15
tt.79
8.97

11.16

15.82 16.49

8.32 9.t7
11.63 L2.ot+

8.65 9.99
11.r0 tt.25

10.07 10.1-8 9.98

Standard errors: (u)
L9U+ )-\4
t945 c.52
]:946 0.60
1947 ).35

9.97 10.5I

(u)
0. 85
o.39
c.80
0.2L

Stanrlard errora (b) are for use in horizontal cotqrarisong ody, (a)
ana (o) for aLl other couparisons.

9.@ r]-.37 r1.4r
1.0.79 L2.o5 10.45
g.60 u.22 10.68

11.08 12.16 10.9g

10.J4 11.70 10.94

y+.15 t5.28 1+.91
t5.42 15.38 t5.'"4
r+.34 t5.V 14.98
L5.84 L5.51 15.51

r5.o9 t5.33 L5.28

L5.+5 16.+6 t6.N
16.18 15.51 ]-1.23

L5.q 15.14 t6.14
t6,56 \6.83 16.69

loL

l-0.08



L944
L9+5
]l945

lvie an
15.71
t9.09
L5.59

+^

0.
-0.
o.)

-0.1_L

o.69
0.l]a

Sugar Beet
Sugar Percentage

Standard error s
per vdeole plct per split plot
o.tlL,9 d.t. o.j98,7 d.f.
0.728,7 d.f. !.!2, 1 d.t.
0.480, 10 al.f. 0.500, 7 C.f.

Besponses to trea tments

Bc/1.6

Phosphate Potash
Aba. Prcs. Abs. Pres.

Ploughlng Dtrrrg
SldJoz !t6 qr ebs. Pr e s,

19U+
Plougling

dep *Ellon
D:ng

Pho qfia te
1'otash

19L5
ffigni"g 1s.

deep- strallow 0.
Durg -0- 1
?hosphate -O.
Potash

L9\6
Ploug[ing

rbg *nillcrr
Dung
Phoq)hate
Potash

l_q,L7

0.

P3-oughfug
tleep *ellor-O.

D:ng -0.
Phosphate -O.
Potash 0.

+^

0.
-0.

0.
0.

-i rt.

-0.5L 0.01+

-o.03 o.2g 0.16
0.44 0.12 0.40

-0.ry
-0.70 0.r2
-o.47 -0.t5 4.3V
o.+5 0.lj o.50

j0.25
o.34 -o.11
- -o.22

n rn
o.t6 o.53

r0.51
o.85 o.18
- -o.25

-A 'r:,o. 18 o.25

:0.lr+
o. )+3 0. 16
_ 0.08

-0.0,0.04 0.u

0. 21 C.tl -0.01
-o.28 -o.23 -0.27

- 0.28 -0.02
n ,a

0.50 0.40 o,28
-0.r_l 0.02 -0.40

- -0.!-i -0.17
o.5J

0.16 -0.24 0.56
-0.6L -0.06 -0.50

- 0.20 o.\5
o.39

-0.09
0.06

0.41

-0.15 -0.47
-o.21 o.zl
-0.l_0 0.08

-o]r -olor
o.53 0.13

-0.1/+ 0.56

-0.24 -0.18 -0.53
0.06 -0.08 -0.10

-o.23 O.2l -0.I0 0.08
0.48 0.16 0.10 0.5r1 o.21

\
to+



BdL.l I
!C"! JgIE vu.!io-t_R o_t. !:-aq_Ee9lrrcn!.

Sugar Beet
Sugar percentage

Time of application of mineral fertilizers
.Potash

PlorgheC In
None in s€€d beal

SEEm-aGE-
o!ro!8:

&
Shailow
Derp

No rlwrg

Me an

t945
Shal-1ow
Deep

No ilung
Dung

L5.66 15.79

L9.L6 18.62
L9.14 t9.3)
19. 18 18.E7
L9J2 t9.W

15.19

l-8.75
l-& 97

t9. L3
18.50

Itdean

19t+6
ShaILonl
De ep

No Cung
Dung

t9.25 19.01

t5.34 15.50
t5.5L ].6.06

t5.38 t6.ot+
L5,4i t5.52

m.€6

15. 84
15.60

15. r0
L5-3t+

liean

L9t+7

ShaIlor
De ep

Nc dung

L5.\2 L5.78

20.n n.o3
L9.94 2o.L4

N.26 N.14
n.L6 2o.o2

L5.72

n.45
20.t7
N.L7
20.45

20.24

(r)
ft.zo
Jo.56
+n tE

Superpho sphate
Pla:ghed In

I,lone in see d beal

(.) (r) a (")
t5.1? L5.10 L5.61
1"5.51 ].5.88 ti.92
L5.71 15.92 ]-5.94
t5.55 15.(,7 15.64

L5.-lO
l.5.16

]5. 85
15. 60

t5.7'

L8.92
]!9.26

19.19
19 .00

19 .09

t5.5t
:.5.67

t5.7'
t5.45

15,59

20.36
20.O5

20.2.
20.20

Ivican 2O.2L 20.08 zO.tL 20.l+9 20.20

Standard crror si .(" I
1944 f0.19
L945 !0.36
1946 !0.24

Stanaard crrors (b) arc for wc in horizontal compar isons ody, (a)
anC (c) for aII other iorr;.arisons.

(")
4.23
J0.54
10.lo

(u) ;. ( 
")

75.93 L5.92
t5,78 15.04

L6.07 L6.o)
t5.61+ 15.93

L5.85 15.98

16.67 19.62
]t9.11 19. 08

19.0r t9,96
19,\1 16.74

L9.22 19,15

t5.52 t5.r5
t5.99 16.00

16.05 15.88
L5.t+6 L5.t+7

L5.76 L5.68

20.5A n.Bz
20. t-0 20.L6

n.ol 2o.u+
n.4o 2o,5+

los
\

20.04



Mean yield
34.7
5B. o
50.5
\4.7

].944
Elougling

deqFsha1Jow
Dung
Phospha te
Pota sh

19,1r.5

PLoughing
tleep- shaliow

Dtnlg
Phospha tc
Potash

deep-*raIlor 12.,[
Dung 9.0
PhoE late 0.1
Potash I.4

per rfio1e plot
1.32 or 9.ffit 9 d.f.
1.E-l or 6.llo, 8 al.f.
4.54 ov 9.qF, Lo ar.f.
2.Jl or J.S, 4 d.f.

per sub.plot
6.2, or 11.7f,, -l d.f.
4.17 or 1.5/" 1 d.t.
5.54 or 10.8tr, 7 .d.f.
!.26 or ).!frt 7 d.f.

n./tA

?otash
Absent Pre sent

3.t -o.3)+.2 1.0,.-, ,:u

1.1
5.7

-o.2

).6
-o.8
4.0

Sugar Beet

Total sugar: cw"t. pcr acrc

Standaril errore

].9U+
]-945
L945
t941

Flouglring
l{eanIShallow Deep

Responses to treatmnts
Dung Fhosohatc

Absent Present .Ahent Presgrt
1r.55
1.4
z.o
2,4

Jr.94

1. )+

L.5
1.9

tqL5
Plouglring !2.27

dcqr- shallow 2.!

Phosphate 2.5
Potash 3.,

:2,35
1.0 1.8 1.6

L.7

]-gt 1
Plougfring dI1.1'

2.9
2.1 4. 1

1!z.tt-7
3.7 )+.7

' l+.2
0.7

-0.4 0,2

l!1.zrf
2,0 3.O 0.9

6. t+

7.1 -2.!
5.9 o.7 1.8

'1!ueat'
12.5 t2.3 12.8

8-6
-0. _-r 0.5
2,5 0.1 1.8

i.z i.o
o1 1C

5.6 2.2

2.9 3.9
3.O 0.0 2.3
2.)+ 1.4 4.2

1.1

2.1
1.f
1._"

r.2

t.7
2.6

3.6

72.9 11.9
10.1 7.92.5 -2.5

4,1 r-.4
-2.E t+.4

- 1.0
4.8

:.-.1 2.t
0.9 L.]
2.2 )+.1+

s.t
o.5
t.9

8.9
-o.3
o,g

12.O
9.4

-1.0

tbb\\



Bc/1.9
Deep Cult 'ation Rotetion Eeeriment

Sugar Beet

?ota1 sugar: cwt. pcr acre

Time of aLrplictrtion of mincral fcrtilizers
Superphosphate Potash

ff^-- Ploughed In seed Ploughecl In seed
ih bett None in bed

oune _-24j9___ 19.t J._L!__ 1..:_J8:]_ 15:o__ 15.4

sr,anla'd qron (r)
19U+
Shall-on 12.3Dcc! 3J.9
No Cung 32.3

Mean )3.1
lY+5
Shallow 5L.8
Dccp 59.6
Irto tlung 55.1
Dung 59.3

(i) ana (c) (") (b) and 1c7

3t.1 15.3 3c.6 36.2 36.1
38.3 )1.1 31.7 18.1 33.7
12.7 14.o 10.1 36.t 35.0

16.0 1+.2 32.2 17.2 35.o

57.9 51.9 55.2 57.1 58.16L.7 51.4 58.9 &.9 59.6

57.9 57.o 54.2 57.5 59.16r.7 56.1 59.9 @.5 58.3

Mean

35.4
34.8

52.8

3t+.1

564
5e.6

56.1
59.6

Uean

]r9t+6

Shal-Low
Decp

No alung
Dung

59.8 57.6

49.6 +9.9
54.6 53.t
54.8 5r-.6
49.3 5L.5

59.0 58.8

51.0 49.8
52.4 55.2

51.8 53.4
52.o 5L.6

c", o

48.8
49.7

46.t
52.5

51.0

45.1
49.6
1+5.7

51.l-

58.0

49.3
51.8
t+g.6
57.4

Mean t+9.3 52.1 5t.5
L947
ShaLlow
Deep

No alung

15.5 31.9
t+6.3 t+7.2

36.7 35.3
45.o t+5.7

5t.9 52.5

) l.+ )). +
48.4 46.3

40.0 3t+.8
r+5. I 44. 8

hE.9

34.5
46.)+

34.9
45.0

50.6

54.1+
46.9

36.2
45.t

34.2
47.o

)o. )
44.9

iican \D.6 4a.9 4o.5 39.9

Standard errors: ( 
")t%r4 t.66

L9t+5 1.94
t946 2.21
L947 .1.19

42.9 
'9.8 

\o.7

(r) (")
3.t2 2.76
2.r8 2.48
2.77 1.000,63 L.27

Standard errors (b) are for use in hor izontal corparisons only, (a)
ana (c) for all other conparisons.

N
lol



D(

Bcl1.l0

Sugar Beet

Toprs l tons per acre

Stancl31fl 6119t"
IaeznIiekl

L944 L6.85
L9t+5 16.05
r9t+6 18. 89
t947 7.0o

liiean

Plouglri-ng Jo.66
&ql- *allow -0.18Dung I. 82

Phosphate -0.01
Potash

19l}6
Ploughing

dlee-stElbr
Dwrg
Ptrospha te
Potash

L9t+6

1.92

:-o.53
t.66
1.05
0.44
0.1,

?loughing i0.54
Ceeeehaillor 0.04

Dung 1.60
Fhosphate -0.40
Potash 0.07

1qL7
Ploug[ing :0.14

tkep-*rallow 1.ll
Drurg 1.69
Phosptrate 0. L6
Potash O.19

per nleol-e pJ.ot

1.12 or 7.%' 9 d.f .
L.27 or 7.9ft,, B d.f .
1.08 or 5.fr, 7 a.t.
0.281 or 4.cfi, L d.f.

o-.59 
'.ir.-o.20 I.08

0.15 4.t+g

Responses to trea tments

PJ-ougfring Dung Phosphate Po ta sh

Sl:Alcm Deep Abs. Pres. Abs, l:res. Abs. Pres
lo.gj

-0.70 0.J+ -0.50 0.14 0.01 -0.39r.lo 2.14 r.43 2.2L 1.oL 0.61
-o.33 0.11 -0.Ao 0.18 -o,25 0.212.t1 1.71 3.Lt 0.73 t.68 2.L6

per sub-p3.ot

L.75 or lo.rya, 7 c.t.
1.J2 or 8.4, 1 d.t.
1.37 or 7.3fr' '7 d.t.
Q.512 or 8.6ft, 7 d.f.

-o o.\

!.2O 2.12 t.O2 2.30 2.28 I.04t.r6 0.74 t.t6 o.94
o.75 o.1l 0.01 0.85
0.24 O.O2 -0.28 0.5i+

x :l:o -o]o
0.00 -0.80
L.l-o -0.96

:o.76
t.74 -r.66 0.u+ -0.56 r.07 -0.99

4,25 2.95 t.43 t.17
-t.75 0.95 -0.16 -0.64
-0.1-0 0.24 0.11 -0.17

r.B0 1.58
o.a+ -o.120.07 o.3r

-iio.zo
r.84 1.62 2.2t t.25

1.90 1.48
o.17 -0.o5
0.72 -0.34 o.7t -o.31

1.61- 1.85
2.11 J-. J-b
o.58 -0.J6

d
to&



Decp Cultivation Ro tatj,on Exr:criment Bc/7..tl

SuperphosDhate
.tlloighed In seed

Sngar

Iops: tons

Time of app3-ication of

leet
per acre

rnineral fer t ilizer s

Fotash
Ploughed In seed

: in bed

(b) ana
StanCaralerrors3 (a)
19L4

(l) ana (.)

t7,56
t7.o7
t6.55
18.08

t7.32

15.03

15.80
16.75

].5.28

L9.18
u.1L
16. BO

20.)O

18.55

6.20
8,22

6.65
7.77

(.)
15.88
15.91

U+.39

(.)

18.74
u.80
t8.32
t8.22

18.60

5.76
8.16

6.26
7.66

Duns 11. t7.82

Moan L6.86

19L5
ShaIIow 15. J2
Deep L6.3+
No clung 15. 15
Dung L6.5L

Shallow l-7.I1
D€ep l-5.6I
No dung l-6. L4

idean 15.83

L9t+6

Shallow
Deep

No dung

18. 87
t9.10
18.96
19.2t

15.00
]-6.77

l)+.94

16.18

15.2t
17.3t
L5.99
L6.53

t6.26

18.54
L9.to
r7.6L
20.02

16.82

6.12
7.N
5.04
7. 88

L7. 18.

j.7.28
l7.U+
15.68

].6.9t*
16.76

15.94
L7.76

]-6.85

15.22
15.86

15.52
15.58

L6.05

l-8. 87
18.90

lB.OB
19.69

18.88

6.u
7.s7
6.t6
7.85

Uean

L947
Shall-ow
Dee
No dung
Dun€i

19.09

5.82
8.01

5.97
7.87

18. 85

5.10
7.72

5.80
8.02

].9.2'

6.59
7.q)
6.71
7.70

Iviean 6.92 6.96

Stanilaril error s:
t944
t9t+j
t946
1947

Standartl errors (b) are for
for all other corqrarisons.

0.63 0.66
0.54 0.68
o.14 0.1:_

5.9t 7.2L

(r)
0.88

6.96 7.00

(r)
o.66

(")
0.90
o.79
o.73

use in horizontal comtrnrisons on\r, (a) ana (c)

V

75.90 t7.36 t6.2-7

14.8,r+ 15.19 15.39
L-/.72 15.14 L7.t3
t5.40 t5.46 L5.83
t6.57 ]6. )+7 ].6.10

15.98 15.96 16.26

18.32 lL9,31 tg.t+5
19.38 19.09 J-1.76

18.14 t8.73 11,33
t9.57 t9.14 19.81

lo Y



Beet

Plant nu.:ber: thousancls Der acre

StandarC crrors

}r,/r-.rZ

split plot
ot 3.-fr, 7 d.f .
or 4.rt' I a.f.
or 3.tfi, 7 d.t.

Sugar

t944
t945
t9+6
1941

Ploughing
tleq>-*alJow

Dwrg
?hospha te
Potash

L9t+5

Plougling
tleetr>draI1ow

Prtng
Phospha te
Potash

rql}7
Ploug[ing

aleeIF straLlow
Dung
Pho sphl tc
Potash

pcr ,rhole plot
!.59 or 6.q, 9 d.t.
!.55 ot 5.%, 9 d.t.
0.912 or 1.fr, 7 d.t.

per
o.990
t.25
0.760

-1.12
0.7 t.l r_.0 1.4

-l.t+ -o.2
-0.3 0.4
0.4 0.5 0.9 0.1

:1.10
1.0 -0.4 -o.r o.7{{aA - -o:1 -o.J
L.1 1.1

-0.6 -0.2 -1;0- O.2

jo.6l
0., -o.7 -0.1+ 0.0

1.2 -0.8
0.9 -1.1
0.r t.g 0.9 1.I

Mean yield

zo. +
24.4
23.1

X$'^*

tir..al',

Mean
:0. B0
L.2

-nA
-^2
o.5

:0.79
a.J

-o.2
L.2

-0.4

!esn:onges to trea troents
Ploulring Drmg Pho q>ha te Po ta sh

Sha ow D6ep Abs. Prcs. Abs. Pres. Abs. Pres.

2,1 -o.1
-0.9 -0.7
o._, -o:n

r91"5
FG-.enine 10.45

decp- shal-Ior -0. 2

Dnng O.2
Phosphate -0.1
Potash 1.0

-{.s -o:j_0.4 0.0
2.4 -].0

olr - o.e
0.8 t.6
-o.3 -o.5

olz -i.t
-o.3 0.I
0.5 1.4

0.4 4.2
-0.4 0.0o:5 

':u

-V. O Utl

-0.7 r.]
-o.2 0.0

0.2
1.2
0.5
L1

r.4

o._t

o.5
o:,

L,9

ol+ 2-.a

0. B o.2
nEao

-0.5 1.0

o.2 0.8
1.5 r.8

-0.1 -1.0
L.5 1. r-
- 0.7

1E

Ito

I

\



b/L.t,

Sugar Bc ct
Plant number: thousands pcr ccrc

Tine cf appl-icaticn of mineral fertilizers

Supcrphosphatc'
Ploughcd In sccd

Nonc in bcd

Po ta sh
Plouglre tl In sc

in betl

(r) (r) e (c)
Stanclard
erl or s:
19/44

Sha IIow
De ep

No tlung
Dug

(r) a

,tr E

zo.)
:16. t
26.1

(.)

1). O

27.o

26.5
26.Z

(o)

26.O
27.o

27.2
25.8

24,8
27.4

26.6

2b. D

27.2

27.L
26.7

27.Q
25.8

26.9
25.9

26.
26.

27.

25.8
27.4

Zor O

26.o
-_?5.3

ZO.I 26.9 26.+ 26.4i,ihan

1946
Sha Ilovr
D. ep

No Cung
Dung

26.5 26.2

25.910 26.t+l
25.74 27.51

25.91 26.9).

4'l!.- =o-'!.

2+.6
24.2

23.8
25.o

24.)+

22.6
2t.t
22.4
21.3

u.6
24.5

25.2
24.4

24.6

2r.1
2r..6

2t.5
23.5

26,5

2?.il
21.3*
27.51
26.8*

27.21

24.O
24.2

2\.3
23.9

24.1

23.5
24.9

21.7
24.7

24.2

( o)
0.80
u.78
0.46

26.41 25.
26.8 25.

26.98 26.
26.W 25.

32:* 0
'r1:fi I

ICean

L9t+6
shalloYi
D€ep

No tlwrg

i{ean

19l+7
Sha 1l-or
Deep

No ting

25.81 26.9,

I{ban 22.9 22.5

Standar cl crror s;
t9A+
1945
t946

Stanilard errors (b) sc for usc
(c) for all oth€r comparisons.

22.3 2l+.4

(r)
0.50
0.62
0. 16

23.5

(")
0.67
0.90
0.51

"6.41
2\.4

2b3

2+.1+

21.0
21.2

22.5
23.7

in horizontal compcrisons only, (a) and

25.81 26.6t

25,1 2+.5
24.8 . 25.2

2+.1 23.9
25.L 25.8

lrl
(

(

2t+.9

23.1
25.1

23.7
25.t

21.8

22.8
21. B

21. B
22.8

.l'5-g

2+.1
21.5

24.2

2lr. 6

22.1
24.3

22.8
2L.L



t9\5
t94s
t941

,ean
yield

ooc
36.4
3L.2

Bar le.y - Besidual Effects

Grain: c$t, per eclo

Standartl error per plot

L.t+3 or 4.%t 7 d.f.
L.79 ov 4.7frt 7 d.f.
0.90J or 2.9fr, t* a.t.

Responses to trea tinents

Ploughi-ng Dwrg Phosphate
ShdlJorv Deep Abs. Fres. Abs. Prcs.

Bc/ I .t)+

Potash
Abs. Pr€ s.

19r..5
EioriErrins

aleE) - sha lLow
Drmg
Phospha te
Po ta ah

1946
Ploug[ing

il€ep- strallor
Drmg
PhoE)ha te
Potash

t9|+7
PJ.ougfuing

tlee p- shallow
Dwrg
Phoophate
Potash

l',te an

Jo.7r
-0.6

0.8
o.1

:0.90
0.4
t.3
0.1
0.0

+
-0.l+5

2.1+
0.9
0.0
0./+

t. o
L5

-o.2

r]i
L.5
0.6

^-o
-0.1
0.4

-l.k
o:3

.:1.01-

- 4.9 -0.1 0. I -1.'1.5 4' c.l 2.1
0.1 -0.2 l-. 8
t. 6 1. I -0. 4 o.2 L.2

:1.27
u.b u.z

0.3
0.2
,.-'

r]
-0.1
-o,6

o.,L 1.0
I.I -1.I

L.o -0.2
2.1+ 0.20.6 o:u

-0.4
J.. 6

o1

1.2
,:o

+_ .__u. t4
- 2.4 2.4 2.3 2.5

0.9 0.3 t.50.r -0.5 0.6
0.4 o.2 0.6 o.B 0.0

2.+ 2.4
0.7 1.1
0.r+ -0.k

I\r ttL

{-

6l



Deep Cul-tivatjon_plg!!9g.g4gigqry!

Barley -
Str ar::

Iic an Yicld

L9+5 32,7
L1+g +).+
t9[7 3t.2

Ploughing

uean I sharrcr Dcep

Residual;ffects
cwt. p6r acre

Standard crror pcr plot
2i!6 or 7.4,' 7 d.i.
2.31 or 5.)tfi, 1 d.t.

Dung PhoqPhate

Abs. Pres. Abs. Pres'

tuil..L5

Potasli
Abs. Pres.

Ploughing lr. t
dccp-shallor. -0.7

DmB 3.3
PhoE)lla te -0. L
Pota sh 7.1

2.8
1.0

-0.7

zo
-1.2

l+. I

-L2
-0.6

2.1

:L.67
;C.2 o.4.

_ 2.8
0. r+

0.7 r.2

-1.8. -j.1,.r.7
3.8 4.3 2.1
- -0.6 0.t

c,

t94(,
Plouglring

dccp-shallofl'
Dwrg
Ptro spha te
Pota sh

it it
2.6 -0.8
2.9 -0.7

:I.I
0.8
5.1
0.9
1.1

+-:l-.64
1.2 -L.6 2.5 -0.9 2.5 -1,.o

6.t L.I 10.4 -0.2
1.9 -0.1 0.4 1.[
6.4 4+.2 0.5 L6

PJ-oug[ing
ileep-sha11ow

Dung
Phoq)ha tc
Potash

1.6 1.8_r.4 _o.2
1.8 -0.2

1.8 3.o0.8 2.6

1.2 0.4

2.4
1.7

-0. 8
0r6

2.3

-r.7
o.,

o]r
L.1

3.4 1.4
!.2 2.2

-0.4 -1.2

tr3

l'/



Y
,1

'Bc/I.t6

- Rcsidual effccis

1947
5l+.2

LJfr (6 d.t.) 2.82 or 5.%Q+d.t )

trcatmcnts

Mean yield
Standard crror

Hay3 cv't.

pcr plot

Irr acre

t946
82.2
1.51+ or

Rcsponses to

Ploughing
Meanl Shallow Deep

Dung Hlosphate Fotash
Abs. hes. .Abs. Pres. Abs. hes.

2.9 t r!2.5r9 -' 7 -1.g O.r-
-2.9 1.1 1.9 -3.7 -t,9 0.r

3. )+ t+.2 3.1 t+.5
0.9 t.7 -r.5 4.1
/1O ...- -L.) +.)

:l,Tl
-0.9
1.8
r-.1
IE

q
L9,+6

Ptotrghing
ileep-slr 11or

Dung
Phosphate
Potash

19l+7

Plougling
rlaq>shaILo r

Dung
Phoqrha te
Potash

:_
1.8 5.8
,+. I -I.50.5 2.5

lr.Lr
0.5

-1.0
o.7
r.7

- -1.7
t,2
2.6 0.4
o.2 t.6

:1.99
2.1 -1.4_ _1.1
1.0
1.8 2.2

-3-.2
-1.2

2.4 2.0 -1.0
-0.7 -1.f -0.9

- 1C iC
1,?

llq
\\



liban yield
1944 10.82
tgt+5 1I.01
t9+6 11.10
t9+7 5.66

per wllole pl-ot

0.86f or 8.o/.' 9 d.f.
0.917 or 8.fi, 7 d.t.
0.6lp or 5.fr, 6 d.t.
o.!J8 or 9.%, 4 d.f .

Pctatoes

ilare tubers: tons per acre

StanCalld error s

BdL.LB

per split plot
I.1o or 9.91' 1 d.t.
0.5J1 or 4.ffi, 7 d.t.
I.06 or 9.\$' 7 d.t.
0.197 or 6.V"' 7 d.t.

19\4
Ploughing

deq>-shaL1ow
Dung
Phosphate
Potash
]9t+5
Plougling

rleql- sha llor
Dung
Phosphate
Pota sh

L946
Plo uglring

deep-shaILcr
Dung
Pho spha te
Pc ta sh

1947
Elougling

cleep-sha11o w
Durg
!'ho spha te
Potash

*",, 
I

lo.r-rl
0.171
1.271
0. r81
1.161

:o.r.rl
r.l+l
3.Dl
0.491
1.09 1

I

Jo.;zl
0.861
1.l..61
o.121
o.6e 

I

I

:o.271
o.ol}l
1.641
0.16 I

1.05 
I

Responses to trea tments

Ploughing Dr.urg Iixosphate Pota sh
*e}]orrr D"ep Abs. IYes. abs. Pres. Abs. Pres.

Jo.6r
-o.ot 0.35 -o.69

1.09 L.t+5 L.29
-0.r+8 1.2+ 0.40 0.l5
L.25 1.07 I.tB 1.1[ 1.11

h.ei
1.72 1.16 2.30

3.r7 J.01 l.1B
t.J5 -0.37 0.18 0.50
1.35 o.BJ L.79 0,39 o.50

r0.45
0.41 1.lr r.u

1.01 r.91 L.&
0.63 o.o1 0.50 0.14
o.1o r.28 O.15 1,ol o.L.[

Jo.le
o.o1 0.07 o.14 -0.26 -0.1+6 0.54

r.6r t,6l 1.51 1.67 2.41 0.67
0.46 -0.14 0.11 0.19 0.11 o.21
o.55 1.55 1.82 o.28 r-.oo 1.10

1.oJ 0.26 o.0B
r.25 L.29 1.25
- 0.33 0.43

l.2t

0"58 l-.7C 1. 18
3.\a 3.99 2.59
- -0.r0 1.08

1.68

0.55 0.21 l_.,r+5

1.28 r.12 1.80
- -0.23 o.B7

1.24

I



Deep Clrltivation Rotation Experiment

1gt+5

1947

Resiclual Iffects

Dung
Ihosphate
Potash

D.rng
Phosphate
Fotash

Drrrrg
Abs. hes.

Grai-n

2.2(!1.78)
Phosphate

Abs. fues.

N/1.17

Straw

i.1(!1.71)
Potash

Abs. he s.

.4 1
'. t t._)

-2.9 1 ._1

theat

Mean
yreld Staldard eror per plot

19t+6
1947

Response to deep ploughing
( deep-sha11ow)

48.0 -l.t+) ot 15.5%, 11 d-t.
12.)

Responses to treatments

Grai.n : c:rt. per acre

?9.a j.)6 c.tr 12.1%,{11 d.LA
26.8 2.2J or 8.t+ft,1 L d-Lq
Strarz: crzt. per acre

l gt+6

1947

Grain: cr.t.
2,

Per acre

lltt. '

I i':,
I -0. r

Strav: cwt. per

!1.59

2._1 0.:

-2.1 1.9

acre

-o.t ;5
0. 1 -a.,

t.2
-0.9
-nE

-0. l-
-0. 1

1.7

-).5

2.7
-r. +
4.9

1.6 2.8
4.9 2._1

There vas no test of deep pLoughing in this year.
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Iiean

t9u+ 78. IL945 95.1
1946 95.3

1944
I'1ougling
tleci -shalJow
Dung
Pho spha te
Potash

Ploughing
decp-sha1lor

Durtg
Phosphate
h{as'h

Fota toq s

Pcrcentagc

S tandaral
per .,.ho3.e plot
1.07, 9 d.f.
0.404,5 d.f.
1.U, 7 d.f.

Rcsponscs to

i Ploushins
l,icanl Stral to v" r.,eefl

D':rrg Fhosphatc Pota sh
Abs. Pres. abs.-lrcs. Abs. Prcs.

,,af C

crIorS
per split plot
I.t+r, 7 d.f.
0.1r0,7 c.f.
1.87, 7 d.f.

treatmcnts

2.5
-5.0
-2.4

+
-0.20
I.0

-nq
u.o

j0.58
0.5

-0.4
-r.6
0.7

-n?
2.2

-0.8
12.2

zl,t 2-.5

-\.5 -t.5
-1.1+ -r.4

4.5 -o.g_ 1.4
-1. B

-2.6 -5.5

:o.29
0.8 0.9
- u.b

-,.'\ (
0.r+ 0.7

j0. 8l
0.5 0.8

_ v.)
-2.3
0.5 0.6

. 2.1 1.6
1.8 ,.0
- -6. I

0.7

-4.2
-2.0

_0.4
2.2
0.I

l9l+5
tloughing

dee!- shallow
Dung
Fhospha te
Potash

19t+6

Eloug[ing
deeP-sha1low

Dung
Phospha tc
}otash
]-9t+7

olz ol:
-0.6 -0.4
0.6 0.6

-o]-
-1. 

'L.2

L.] 2.-7
-0.9 -o.7
+ 1.8 t2.5

1.2

-0-tr
0.8

0.7

t.l_ 1.0 1.0
0.4 0.7 0.3
- -0. ,l+ -0. 6

0.5

0.2 r.0 0.0
-1.1 -0.2 -0.6

- -1.7 -1.5
0.8

-0. /+ -0.2 -c.7 0.1
2.t 2.3 3.6 0. 8

-1.0 4.6
2lO 2.1+

-ol+
-1.9
o.2

0.5

-0.9
0.9

-0. B 0.2

s"
-0.9 {.7
+r.6 10.8

D(

\:

|c/ l.20



-Je ep Cultivation kotaticn Exoerin€nt

S ttrrdarcl
errol s
1944
Sha l-Lcw
Dc ep

No dung
Dung

lviean

r9l}5
Shallow
De ep

No dung
Dung

IIean

\946
ShaIIow
Dccp

No durg
Dung

19t+7
Shallow
Deep

No dwrg
Durrg

(")

10.98
t0.29

9.99
l-1.28

10.64

9.62
LL.92

9.18
L2.36

].0.71

r-0.5 5
tt.l3
L0.33
11.95

u.r+

5.4.0
5.75
4.77
6.38

It.13
10.98

10.56
Lt.76

u.16

10.86
11.47

9.9t+
t2.rg

11.18
1r.90
11.00
t2.29

11.64

11.07
L2.82

10.58
13.12

Bc/t.t9

t').7i
10.9t
10.18
r1.4b

IO. 82

LO.2g
tI.73
9.17

12.66

rt.01

l-0.88
L\.75
Lo.57
).2.03

11.l0

5.65
5.68

4.84
5.48

Supc rphospira tc
I$one Plougled In seed

d

Pota toe s

Ware tubers: tons per

Tinre of applicaiion of mineral

acre

fer tiliz€r s

Potash
Ploughccl In see d

irl be d

(t) a (c)(r) a (c)

1r..01- 9.91
10.89 L2.t6
10.24 lo.5Z
11.65 1r.61

10.95 11.06

10.75 11.17
11.15 11.91

9.22 9.88
t2.69 t).22

10.96 rr.55

10.87 1r.51
11.21 12.27

ro.06 11.59
w.o1 12.18

I1.04 11.89

5.47 6.26
5.2A 6.0r

c a7+.)l ).L)
5.1I 7.04

(u)

10.l-1
to.17
9.59

l-0. 89

LO.2+

9.6t
tL.32

E.1+7
:.2.\.6

(r)
4.55
o.27
o.5l+
0.20

in horizontal-

5.58 5.34
Stanilar al errcr s3

19U+
1945
:t946
]9)+1

(u)
0.4)
0.45
0.32
0.27

(.)
0.58
0.50
0.50
0.lo

corqnr isons ody, ( a)Stanalard errors (b) aro fot use
for all cther cotrpatisons.

10.47 11.15 ]-]-.95

10.85 10.10 tt.75
1r.r0 12.22 12.53

10.40 10.04 11.4.5
17.52 L2.28 12.81

10.96 11.16 )2.L4

5.36 5.36 6.t+6
4.90 5.1L 1.t9
3.93 5.04 6.45
6.1+ 6.03 -t.20

ll6

ana (c)

5.54 5. bb

N



Dccp Cul-t iva_tio! ii c ta t io-q_.rijecr imcn t
Potatocg

Percentagc lrare

Standar cl

crrols3
19!4
Sha Ilow
Dc ep

No dr.urg
Dwrg

Ii6 an

L945
Sha lLow
Deep

No ilwrg
Dung

lvhan

lq46
ShaILow
Deep

1,Io alrurg
Dung

Lcan

L9t+7
ShaLlor
Deep

No dung
Drmg

(u)

8O;0
19.2

77.8
81.5

79.6

96.0
97.o
96,2
96.8

t6. )
77.4

16.4
71.3

76.8

95.3
96.8
95.8
96.2

96.o

9t+.5
95.6

96.0
94.1

95.o

95.2
)1. A

91.8
9l}.0

7/+. E

78.1

77.2

76.4

95.6
96.t+

95.9
96.2

96.0

94.1
93.6

94.2
9r,8

94.0

92.5
92.7

91.4
93.8

77 rl+8
n.4
76.1
78.6

rc/L.2t

17.8
18.5

7 ('.8

19. t+

18.2

95.7
95. B

96.t
96.5

96.3

95.o
95.6

95.5
95.t

95.3

91.3
93.0

17,+

Time of application ol mineral fertilizers
Superphosphate I oissh

lloughcd In scccl j Plouglrc cl In sce rl
in bc tl

(r) a (c) (") (t:1 * (cs

18.5
BO.2

16,9
16.2

96.5

95.7
96.5

95.9
96.2

96.o

95.8
91.4

92.5
9t+.6

95.o

92.+
9t.7
90.2
91.,

95.3

?+.6
Y+.6

9)+.)+
94.8

94.6

(")
0.74
o.21
0.88

11.8
80.8

15.7
71.4

96.o

93.9
94.0
oz z

94.6

LIc an

Stanilarcl crrors: (a)
19!4 0.54
L945 0.20
1945 0.56

Stantlard errors (b) are for use in
(c) for all othcr comparisons.

93.6 92.9 92.6 92.1

(u/

u..Lb
o '91+

V
111

horizontal comrarisons on\r, (a) anC

K



t945 16.8t946 4.r.9
ty+l 26.9

l,{can

:0.5
-0.9
-].6r.0.5
0.3

:0.9
0.6
2,5
1.8

-0.,
l?t '7

Ptougfring :0.9
&cp- slnllor -1.!

Dlrrrg 80.8
I'hosDhate 1.0
! ota'sh -0.6

r94q
?lougling
dccpshalloYr
D.mg
Pho spha tc
PotaEh

l)t+6
Fl-oug[ing

alccp- *lallor
Dung
Phospha tc
Potash

lqil6
Plougfing

cleep- *ra1lovr
Dturg
Phosliha te
}otash

)N
?Ioughing

deq> - shallow
Drurg
Phospha t€
lotash
L947

jo.5o

-0.1
t.5

-r.5
1.2

!t.fi
o.2
6.5
2.6

4.)

Ploughing
&cp- strallow -2.1r.

Dung r.4
l'hosphate -0.6
i'otash 0.5

$

I.t2 or 6.6,/,, 6 a.t.
1.85 or 4.#, 5 a.t.
1.97 or 6.ry;, 4 al.f.

Spring 0ats - kcsidual .o;ii..ts
Bc/i.22

28.0 !.21 or 4.1ft, 1 d.t.
51.3 2.72 $ 4.6.;, 5 d.f.

Rcsponsc s to trcatrcnts
Ploughlng D':ng Phosphatc Pota sh

Shallow Dcep Abs. Prcs. Abs. Frcs, rrbs. Ires.

2,2
-0.,
0.,

;s
2.3

-1.8

r.7
0.7
0.I

2.4
-I.l-
1.t

2.t
-0.5
0.I

Gra in:

1.0
1.5
.0.3

r]
L.2

-0.1
t.3

-t.3
Stra v7i

0.6
-2.t
t.3

c$rt. pcr acIC
ro.lg

-0., -1.5 -1.8r.I
0.l. 0.8

-c.5 1.1 4.9

2.O

t:6

:!.32
-0.8 f.1 0.1 -0.9

- 3.4 1.6 ,l+.4
o.9 2.6

-2.2 0.5 -1.1

0.0 -0.9 -0.,
1.8 O. B 2.t+
- !.2 0.0

-0. J

2.L
0.6
,:o

-0.8 -2.22.2 -0.6
0.8 1.2

-o.2 0.0
1.4 r.5

-o:, -1._,

+_1.39
-0.5 -2.4 -1.8 -1.2

2.5 -0.92.1 -o.7
0. 8 -2.O -0. I -0.,r+

crvt. per acre

-0.85
0.8 -r-.0 0.4 -0. 6

o.J 2.7
-2.8 -0.4
r.l- t.3 2.1 -o.1

6.6 6.t+
0. 9 t+.3
o:1 -o.9

:L.92
0.1 -1.5
- 9.0

5.L o.1
1. 1 -1.7 -0. i

0. B -0.4
1.9 5.t
, _o ,._,

-2.5 -2.8 -2,o
0.1 2.8 0.0
- -0.7 -0.5

0.5

0.J t.9
1..0

0.3

- -r.7 -3.t
a.l

-0.7 0. l- -L.3
o.9 1.9 -0.9

-2.3
2.1

0.1+

tt8



3d,h.'''
GP"AZIIW EX.IER]}ENT

Highfield (tegun irr 19)7 )

f hg_f-@ stuffs-ccnsumed on grassland

The experi-ment consisted of J blocks each of J plots. Each year one
bJ,ock began a nevr three-year cycIe. In the first year of each cycle all
three plots of the block i?ere grazed ,.vith cattl-e cn1y, additional feeding
stuffs being fed on one p1ot. In the fotlo':rjlg qinter or early spring
another plot of each block received fertilizers estimated to be equivalent
to the residual manurial value of the feeding stuffs consmed on the first
pJ-ot ln the previous yeax. The third plot ,)f each block recei-ved. neither
feeding stuff nor fertilizer. In the second and third years of the cvcle
each of the plots was grazed by cattle an cI sheep rsj:ich 'ere neighed regularly.

Area of each p1ot, J acres.

Details of the design of the experiment ar.e as given in the 1917
Station Report, pp. 24-27.

In order to obtain a si-ngIe measure of the yield of a plot, the amo unt
of starch equivalent produced. on each plot in each rrear has been calculated'
In this r.'ay it is possible to include in a single figure the energ;r value cf
the fooct required to produce the observed live -reight increases, togethe!
r,'ith the energy value required. to maintain the animals. The calculations
are basecl upon the tables of average composition given by rfoocLoan, H.E.,
in rrRations for Livestockrt, Ivlin. of Agric, and Fish. Bu11. No. 48. H'M.S.O.,
1918.

A fuLL report of the erperiment is given by Boyd, D.A., Crorvther, E.M.,
Moffatt, J.R. and Yates, F. in a paper entitled rrA grazlng experiment on

resi-duai rnanr.rrj-af value of feedi-ng stuffs consr.med on grassrr. J. R- L S. E. , 1 10.
(tgt*g), 104-i1r+.

Herbage analyses nere mad.e by the Botany Department.
Amounts of Feeding Stuffs and trbrtilizers appliea

Feecling Stuffs cwt. per acre Fertilizers
'I st 2nd cwt. Per acre

Year ELot Period. Period Total Year PLot m PZOI___KZO

19)8
1938
1919
194o
1941
1942
19+1
19!,+,
1945
1gt+6

5.oo
1.18
1. 06'
t.24
l+. 00
2.89
l. 80
1.15
l+. 52
,.55

5.98
6-71+

1.78x
4.80
8.91
5.11
l+. r1
1 .l+o
+. )1
5.54

8.98
10.12

3.24
8.04

12.91
8.00
8. 11

10,75
on?
9. 19

l+

2

7
4
2
1
l+

2
7
4

't9r9 6
1919 

'19La I
1941 6
1942 1
194' 8
19U+ 6
19t+5 1
1gt+6 I
1947 6

o.19 o. 06 0. 07
o. 19 0.07 0.07
o,17 0.05 0,05
o.16 0.0, 0.06
o-25 o. 09 0.09
0. 15 o. 06 0.05
o.17 0.07 0.07
o.25 0.09 0. 10
o. 18 o. 07 o. 05
o.19 o. o8 0.07

xPlus 1-L1 second-period ration fed. dur irrs fi,rst period,
Feeding stuffs; e-qua1 parts of fl-aked naize anrl rlndecorticated cotton cake
(tst perioa) on decorticated gror:nilnut cake (2nd perioct).

lt9 J
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Be/1 .1

GREM.I MA}'TURTNG DGERX{E\TT

Ttre experiment nas designed to test the effects on kale of leys and

gr.".r rrrrrr"i" ptoughed-in in raid-season, ald also the effects of dung,

ltrarr a.d sultrJ:ate-of ammonia. A barley crop tests the resiclual effects
of these treatmcnts.

Dre rotati-on was 1st year, green manure crops followed by kale, 2ntl

year barlcy. Thc lcys and green mallurcs vrere clover, ryegrass, tares
ard nrustard: the tares and mustard v,ere grown on the same plots every
second. ycar, but t're clover ald rycgrass altemately. A cr''op of hay
was takln from the 1cy plots each ycar until 'l94O ancl agaj-n in 1942; i-n
other yeers all green material vras buriecl.

Ttrc re are 40 Plots und.cr each of the test crops, and.tntlL 194t 
-\he

cxpcrimcnt consistld of a sJ.ngle rcpli-cate (for each crop) of o 5 x 2'
factorial design rith a.l-I combinetions of the follorIing Eeatments,
ap?].ied. to kale;

Lrys and sr€en nanures: Fa1low (r), clover (c), ryegrass (R), tarcs
(t) ard- rmrsta"a (m). The clover ancl rlrcgrass ore undersovm in the barley
ana tfrc othcr grecn manures are so1rn after thc barley stubble has been
ploughccl.

D:ng: Nonc, 10 tons Pcr acre (O).
Strir;; Nonc, 1.5 tons per 1c1e.(s-)-, /-_\ X
Slrlphate of anmonia 3 o-.4, o.B otrt.{per acre (t't)

A basal dressing of I ort. superl*losphate and 1 cwt. muriate of
potash per acre is aPplied.

In 1?l+ ard succeetling Jrears a top tiressing of sulphate.of ammonia

(O.l ffi-N pcr acrc in 1944, o.4 crt. N per acre therefter) has becn
applied to h;1f thc plots under bcrlcy so that the ertrrriment is now in
hi-rfl rcplicato o..orii.rg to the identlty I = (R+0-T-I,{-F ) DsiNAr'wtrere A

reprcsents the top dressing of sulphate of anrnonia.

From 19115 onrrard.s. a further dressing of sullhate of anmonia (0'4
cr,t. r'l-'E6i-i6e ) has be en applied to the fallor ancl a1l 1ey and green
*-rl,"e crop" , on thosc plots vhich receive the- top-dressi"g t+cl. Yd:r.
barley. irlo r".o 1!,f5 onr:ard.s, cabbages replaced the kale ( r'hich hd
fcileb in scveral- yer.rs), ancl the green manurcs vcre chrvrged, tares
bcing rcplaced by lupins and mustard by rape.

trU11 atetails of tho original design are given it t}re 19)6 Report, P' 2O,'

Owing to an error in the chain used, the ptot area has been given
previously as O.OJ57 acre. fire corrcct veluc is 0.Or79 acre. Conscquently
ifr" yi"fa" givcn in the Stntj-on Rcports for 1916-38 should be multiplieil
by 0.958. 

i I
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Be/1.2
Cr op Note s

L939

Tes t

1940

Year

194] L942

Leys anC Green )ianures

Clover anrl Ryegrass

undersorgn

cut

Tares gown

liustar d so,wn

Iianures ploughe:l in

@1 (Thousand Head)

Scrirn

Cut

Cabbaqes (.rnnuary King)

Tr ansplante cl

Crrt

Barle.y ( Plurnage Archer)

S own

Harvesteal

(f) Secona solring. Fj-rst
( 2J litaple peas, replacing
(J) t'iir st sowj.ng tlestroyecl

6.ro.l8 ^pr.zlt) 15. ro.40 ATI.2o(2)

5.ro.lB 1p".23(r) ruirr z4(1 ) 
^rr. r4 r)

June 15 June 20 May 23 June IJ

17.3.18 ]-9.4.)9

June 8 June l

Jrrne 21 Jr:ne 25

Feb.19l+0 Feb. 194J.

Ivlar.l ).,1ar.4

Aug.2! Aug.26

3.5.40

nairea(l)

ldar.14

Aug.26

5.5.41

June 2

June 15

Feb anal
tdar .1943

Apr. I
eug. 19

soyring fai]€d and .,ya s ploughed in
tare crop which fa ile C

by flea beetle; seconC s:tzing by pigeons

il
I LLt



Green i,ianur inq -Jxneriment

Crqr Notos

Tgst Year

l9A+ L945

8h.1

t9\6 79L7].943

Clover anC Ityegrass

under sowl

Lupins sovrn

Rape solnt

]iianures ploughe al in

KaIe (Thousand Heail)

Sovn

Cut

Cabbages (January

Transplanted

.r!l,n g,/

(Leys anil green nanures nere
plougfre:l i-n after failure
Lr tne xate. )

( ra r:-ow)

^pr.fD ,.pr.r6

Jurie 18 i,:ne 28

;.u:.LyzF)
Jan. &
Iiar.19l+7Cut

Rarlev

S oYm Mar.1l

Aug.20

l.,lar .9

Sept.!

Iviar. 6

Aug. f

Mar.lB

A:ug.2J

Ap r. 18

eug. 12

(tt
G)
GI

ruu"a@ u*"r(4)

(Plurnage Ar cher )

Harveste al

Second sowing. Flrst son'ing faiJ-e:l and vas
Crop failetl due to attack of fLea beetle.
Gaps rvere fil}ed in by furthcr transplanting

tnro months.

ploughed in-

dur ing subsequent

23.4.45 2.5.46

Apr. 1! ,i1r. 16

.rory#)
Dec.Feb.&
Ibr.1948

t25



Be/1 .LKale
Mc ans

Iarcs Clover MustardLrcYs and grecn manures:

Manurcs

No dung
Dung

No strav
Straw

Sulphate of arrnonia
0.f cut.N per a.cre
0.8 srrt.N per acre

l,tez:n 5.296

No du:rg
Dung

No straE
Strar
Sul$rate of ammor:-ia
0.4 crt.N pcr acrle
0.8 crrt.N per acre

uean h.397

No durrg
D:ng

No strar-r
Straw

Sulphate of ammonia
0.1i, cn't.N per acre
0.8 c'r-rt.N per acre

Mean 10.51f
l{cte: trre kale faitecl in

Ryc-
g!'ass

Total rreight 3

t+.54 t+,62
5.87 5.27

5.49 5.92
4.92 t+.96

4.56 \.69
5.85 6.20

5.20 5.44

6.15 5.*
7.o9 7.24
6.7, 6.5,
5.52 6.2\

5.46 5.257.79 7.52

6.62 6.19

8.71 9,11
1',t.46 11 .92

9,74 9.5'
10.45 11.49

9.01 9.5'
11.17 11.40

tons per acre
,1939

lo,41B
6.31 )+.57 1.51
8.27 6.11 t+.38

7.57 5.27 4.21
7.o2 5.41 3.77

6.DB 4.79 2.\4
8.01 5.89 5.55

7.29 5.34 1.99
19lt0

fl.562
5.62 4.59 

'.418.04 5.85 5.52
6.86 6.0B 5.o75.80 5.J5 l.8B

5.95 5,o7 4.186.7t 5.36 t+.77

6.8, 5.72 t+.t+7

19\2

5.725
11.18 9.08 5.BB
't3.61 11.5L 10.o2

11.92 10.18 8.28
12.87 10.4, 7.62

12.67 8.52
12.12 12.10

b.187
t+.71
6.18

5.69
5.22

5.45

fr.r5,
5.o7
6.95

o. zo
5.76

5.38
6.61

5.01

b,r2+
B.BO

11'7t

9.95
1o.57

1'l .l+1

4.6',1
6.10

).o)
1O.27

10.09 10.51 12.t+O 10.31 7.95 110.25
1941 , 19t+1 and 1944.

Standard. errors
1939 Q.84 or
1940 1.12 or
1942 1.)+5 or
These are ba sed

ltle land was falloved in 1945.
pcr plot

15.t:1,
18-7i
1)+.1'-,

on 16 d.f.

ILL



Grcen Manurj-ng Brperiment

Lcys and g?cen meJlures:

Mimurcs

No dung
Dung

No strav
Strar
Sulphat e of ammonia
0.lr sn't.N per acre
0.8 crrt.N trEr &cre

Sultrtrate of ammonia to
green manures.

None
0.,[ crrb. N trEr acre

Mer.n 10. 5i0

No dung
Drng

No strarr
Stm.rl

Sultrhate of arnmonia
0.4 crJ-t.N per acre
0.8 cr,'t.N per acre

Sultrhate of anrnonia to
gree manurcs.

None
0.4 crrt.N pcr acre

rrtean 10. lot+

Cabbages

Mearrs

Iupins Clover R

Total rrci.ght:

Be/1 .,

fr.122
).r1
4.75
l+.1 5
1.91

,.55
4.52

4.o3

fr.192
2.20
2.50

2,47
2.31+

2.14
2.61

2.38
2.1+,

2.1+O

2.96
l}.80

,.52
4.2t+

4.08
t.68

t.1o
)+.66

5.76
4.40
t+.12
1.85

t.r8
l+.77

t.95
L.2o

,.27
l+.09

t+.29
,.06

2.92
l+.\4

,.87
5.\8

2.36
,.1'.1

2.tc
5.06

2.45
1 .ol+

2.92
2.56

2.46
3.78
2.84
1.41

2.58
,.66

3.46
2.n

1.12

1.87
2.o4
2.15
1.56

1 .9t+
1.98

r .85
2.06

tons 1rcr acre
1946

fr-J21
)+.68 1.20
5.67 4.4]+

5.90 4.21
5.45 t.)7

5.22 2.91
6.12 4.7',1

6.24 2.t+3
5.10 5.2o

3.82
4.25

t.88 1.68 5.67 ).82

1247jP.l+lo

1.20 1.8,
1.11 2.36

1.21 2.05
1 .10 2.1t+

o.97 1.95
1 .rl+ 2.22

1.12 2.O7
1.19 2.'.12

2.7t+ 1 .16 2.09

Standard crrors ?cr PIot

19t$ 1.\4 or 35.71"
19t+7 O.86 or 35.8'i
Thcse are bascd on ! d.f.

171 &



Be/1 .5
Cabbages

Means

e Lupins Clover Rape

nurnber; thousand s pcr acre
1946

i0.80
15.8 15.o 15.0 't6,4
16.2 15.7 't6,0 16.9

15.',1 17.0 15.8 16,9
16.8 14.7 16.2 15.5

Rve-
grassLcys ancl grccn

Manure s

No dung
Dung

No straw
S trarr
Sul-tr*rate of arrnonia
0.[ crrt.N pcr aere
0.8 crrt.N trEr acre

Sulphate of arncnia to
grecn m,mures.

None
0Q.1+ crt.N per acre

Mean 10.51

No dung
Dlng

No straF
S trav

Sultrtrlte of ar,,r::rcnia
0.4 crt.N pc,r acre
0.8 cr.'t.N ?er acre

Sulplt:rte of ammonia to
gllecn rranurcs.

None
0.4 ort.N ire r .cre

uean 5.5{

16.7
16.)

15.3
15.1

15.o
15.7

15.6
16.2

15.7
't6.'l

16.6
15.1

16.3
15.1

b.le
16.2
15.2

16.J
16.1

15.5
15.9

16,4
15.9

16.2

b.54
16.2
16.2

15.5
15.9

16.4
15.0

15,9
16.5

16.2

15.4
15.t+

16.5 16.5
15.5 16.8

15.6 15.6
'15.)+ 16.7

17.'.|
17 .l+

17.i
17.2

16 .lr
13.1

16.7
17.8

16.5 15.9 15.0 16.7

'19)+7

fr.75
15.5 15.E
't\.9 15.',1

14.7 15.1
15.7 14.9

15.7 15.4
14.7 1)+.6

1[.4 14.9
16.0 15.1

15.9

15.5
16.o

15.9
14.6

16.o
15.6

15.8
15.7

15.5 15.8

per p1ot.

9.9';!'
e.4,

on 9 d..f .

15.9
17.6

17.1+
17.2

17.6
16.9

17.7
't6.9

17.t 't7.3 15.2

Stand.ar€. e rrors

1946 1 .50 or
1941c 1.J2 or

Orese are based

t2g\



---t

X
Grecn L,lanuring Expcrinent

Dif f erential Responses

Ka1e. Totel r:cight: tcns lcr acre

Bc/1 .7

of Ammonia
to Barlcy

and.
Grecn crDps
nbs. Pres.Response to Mean

Su1$ta.t e
to Kale
crrt.N

D.mg Strnvr Per acre
.1bs. Pres. .Abs. kes. 0.,L 0.8

1919 5.26t+
D:rrg 1 .l+5
Strav -O.l+B
Su1pr.of -&rna. 1.59

19t+o !0.155
D:ng 1.86
Stmv -O.5C
Sul-tr*r. of r\rnn. 1 .25

1942 10.453

Drng 2.91
Stravr 0. 6,L

Sulph.of Arrn. 2.12

t-

l-,.0: o.07
| 2.'t2 1.26

l,..n, -o.ra
I r.oo o.7o

h.rt+
0.90 2.00

1.47 ',l ,91

It.5o2
1.75 2.oo

0.10 2.2o
5.54B

1.06 2.76

2.O1 2.63

weight; tons

fl.55',1
1.76 1.1'+

1.88 1.O2
-o:70 4.26

2.43 1.)'
-1 .45 0._45

3.r4 2.48o:t o.e5

ler acre

2.51+ o.16
4.12 -O.lr.o

1.05 4.19

Cabbages.

o.l.Y
1,39

TotaI

4.57
-o. r 1 1.12

o .t+5 4.71

0.79
2.75

0.05
2.)7
0.41

o.a+
1.57

19t+6 b.455
D-rng 1.45
Strcw -.O.25
Sulgr.of f.rnm. 0.93
Sulph.of inm. O.\3
to Green crops

19L7 la.zlz
D:ng 0.40
Strav -i.1)
Suli*r. of Anrr'n. O .5t
Sufph.of il,'Turl. 0.01+
to Green crops

19t+6

Drng
Strav:r
Sulph. of .irTr,n.

to Cabbages
Sulptt. of .)u:un.

tc Grsen crops

1?+7

Dung
Strav
Sultrfr. of-'j\rnn.
to Cabbages
Su1dx. of ,t'Tnl.
to Grecn crolx

lo.51
0.0

-a.2

-0.5

4.5
10.L3
0.c

-c.5

-0.4

o.5

tD.t39

l- - 0.24 J.55
t4.29 0.U
I c.52 o.5L o.3o 0.26
I o.lt -0.09 .o.za -o.12

* o,70

Cabbages. Plant Nunber: thousancls

o.19 0.4t
0.1L -0.40

-o.05 o.,t,

1.t+, 1.47
-1 .,1+0 0.30
1.60 o.36

o.53 o.27
0.0, 4.29
0.44 0.62

^_

i.;
I o.2

l*,. ,

l-,:,
lo.r

I ,.0

+1 ,.n. t1

- -o.1 o. l
-{)..1

-1 .2 -O.2 -0.8

4.1 -1.5 u.5
'l

fr.69
o._n o:,

-1.o 0.1

o.5 0.7
129

per acre

o.7 4.7
0.1 -o. 5

-c.4 c.L
-1 .2 0.8

-1 .4 j.4

0.L -o.44.6 4.5

-o.8 -o.1

N

-1 .4 0.4

c.c

-1 .0

0.2

a.5
-1 .1

4.6
C.C

na



Bar1ey

Grai-n3 c!"t. per acre

Means

Rye-
grass

Be/1 .8

Mean
Ix.:ys and grecn nsrrut€s
bcfore kale:

MonurEs applied to
previous kale

No dung
D:ng

No strar
Stral:
Sulphate of .f,nrnonia
0.L cv't.N per acre
0.B cEJ"t.N IEr acre

Me a:r 5. 32

No dung
Dung

No s trarI
Strav
Sulphate of rlnmcnia
0.lr cn"t. N per acre
0.8 cvrt. N pcr acre

Mean ll .0B

Nc dung
D:ng

No strav
S trav
Sulphate of .iimmcni-a
0.lr crrt.N IEr acre
0.B crt.N iEr acre

Clover lvlrstard

1)+.3 15.5

19J9

!1 .15

18.7 1J.8
20.6 17.O

19.9 16.2
19.5 14.6

2C.9 14.2
13.4 15.7

19.7 15.4

194'
!1 .sl
1r.t+ 10.6
15.1 11 .9
13,7 12.1
15.8 1o.L

'15.1 11 .1
14.1 11 .3

12.8
15.8

12.1+
'16.2

15.0
11.5

10.5
13 .7
t0.B
1t.3

9.6
1l+.5

11.0
12.9

1',| .6

11 .7
12.2

15.'l
15.9

15.'l
15.9

15.O
15.0

11.0
15.0

't2.t+
,1r.7

t1.B
14.2

1't.5
12.6

't1 .5
12.6

10.7
11.1+

14.1
13.4

16,2
16.5

13.5
19.1

!0,52
1l+.9
17.5

15.a
16.6

't5.7
16.3

+ l ?Il

11.1
13.3

12.j

11 .1
13.1

16.3 15.1

i0.58
10.7
13.4

11.6
12.7

11 .)+
13.O

12.O 13.-') 1t+.7 '11 .2

191+'l

10.05

12.5 10.1
14.7 11 .7
1t.E 'r't.f,
13.5 10.7

12.c 9.5
1r.3 12.3

12.0 't3.7 1 C. 3

7.7
11.9

9.'
10.4

9,1
10.5

11.4
14.4

't2.3
1t .o

12.5
13,3

Mean 19.61 12.O

llo

12.9



Be/1 .9
Grecn l{anurine EXIJC riment

Leys and g reen mallures
beforc kale:

Malures applied to
trr'cvious kale

No clung
Drng

No strav
Strar
Sulphate of Ammonia
0.[ crrt.N per acre
0.8 cvt.N pcr acre

Barley
Grai-n: cvt. IEr acre

ClcvGr Mustard
Rye-
grass Mean

lo.r7
3.5

11 .1
o,

10.5

9.7
10.1

b,.tg
8.1+

10. 1

10.)

10 .2
14.2

10.2

10.43
3.3
9.6

8.8
9.6

o?

9.1

no
10.2

Iviean 10.59

No dung
Dung

No strar
Stravr

Sulphate of Atmonla
0.4 cvrt.N per acre
0.3 crt.N per acre

ean .11 .24

No dung
Dung

No s trav
Strarr

Su]1tra te of Armonia
O.ls crrt.N iler ..cre
0.8 crrt.N ?er acre

Sulphate of .lnnonia
applied to Barley
None
0.! cvt.N IEr acre

10. 1 10,2 9.2 10.9

9.0

9.5
10. 6

qa
11.)

7.)+
13.1

9.'l
11.5

1C .2
1c.4

oo
3.6

9.6
3.9

'l 0.0
3.5

11 .2

8.,
12.1

J.')
11 .4

10.4.
1 0.0

11.0
't1 .4
12.3
't 0.1

12.O
10.4

1 0.1
10.5

1c.4
10 .2

1J .6
1C.C

9,t+
11.2

JJ. l)4

7.1
10.7

8.1
o7

B.J
OE

8.1
10.)

9.1+
9.0

9.6
8.8

7.1
11.2

8.7
11 .6

3.9
11 .3

3.2
'4.7

j.6
3.l+

7.1

9.',|

9.3
12,O

9.3
12.0

11 .1
10.7

6.6
11 .2
3.3
9.o

oa
8.2

7.0
12.O

7.9
11 .',|

9.2
f.il

o,

10.3 1',1 .2 10. 'l 8.9

QO

1941

lr.76
oo

11 .2

11.6
OE

10.L
10 .-7

fi.6
19U+

11 .05
3.6
8.1

7.1+
'). t

J7

6.5
10.1

10.1

M

Mean -l?. 75 o,

tll

3.4 3.5 9.5 9.2



x Leys and grfen manures
beforc kale

Barley
Grain: crrt. ?er acre

lfieans

1".<.. 1k"5t","r.

No dung
D:ng to kale

No strar
Straw to kale

Su1ph. of Arm. tc
0.4 cwt.N per
0. 3 crb.N ?er

Su1ph . of .&.rn . to
None
C.4 c1ft.Iv ?er

Sulph. cf rLrm. to
None
C.4 cwt.N ?cr

Mean lO.6J

Mean 10.42

No C.unp
Dune 6I kale in 1?4JE

No strarl
Strav to kale in 19lr-1"

Su1ph. of .,\nm. to kale ln
0.1+ cvrt.N per acre
C.3 cr,;t.N ?er acrc

15 .o 15.3 15.9

kale
acre
,.cre

Barley

Barley

15.4
16.7

16 .1
11.J

16,2
13.9

1r.9
19.2

15.1+
15..2

14.1
16.3

15.4
15.2

10.7
1).)

9,4
10.5

9.5
10.4

1 l.r+
).5

6.4
1J.5

+1 ( -'\

13.2
4E l.

1l+.1

|C.'
13.6

1t+.5

191+5

1p.90

9.8
10 .2
11 .4
u-o

11 .6

4.,L
15.7

1).5
13.2
,IE E

15,1

15.3
15.)

9.6

14.2

13,7

11.2
14.2

9.3
11 .6

co
9.3
3.4

11 .1

7.3
11.e

5.3
1j.3

14.9
1r+.8

14.1
14.9

10.5
9.5

10.5
)-5

19t+J-'
1).1
9.3

10.5
oll

).6
10.8

11 .6

5.3
15.6

5.5
1l+.6

).o
,l t. o

1J.2 9.3

*Ttu Kr1. crcp:f 19[5 failed anr'L therefcre no n3nures vere applied.

J

Be/1 .1c

Rye-

h.27
11.3
15.0

1L.3
,t5.0

10.J
19.5

1l+.9

10.40

1C.0
1C .0

alo

10.1

o?

10.1

r?2



Green Llanuring &rperirnent

Barldy
Grnin: crrt. 1rr acre

Mcans

Leys and g reen manures
beforc cabbagcs Ncne L,upins

Rye -
Clover Rape grass

+i al

12,a
15.2

14.J
14.2

13.4
14.9

|J.1
15.1

1l+.2
't 3.0

16.1
16.1

16.1
15.9

1t.3
't8.5

il.3
17 .l+

11.9
14.4

12.2
14.1

1r.1
15.5

14.3
1\.9

15.9
15.9

11.2
16.6

Q.o

15.o

't1.6
12.3

11,7
12.2

Beh.11

lc .t+J

11.7
17.4
.IE E

15.5

15.6
15.6

13.7
17.1+

15.6

No dung
Drng to cabbages

No straw
Strarr to cabtrages

Sulphate of arrnonia
0.f crrt.N iEr acre
O.C cvrt.N iEr acre

Sulptrate of amnonic.
None
O.[ crrt.N pe? acre

Mean lc.68

Leys anr': green manures
bcfcre kale:

14.2 15.2
13.3 17.3

16.5 '16.1
16.1 15.3

tc Cabba gcs
15.2 15.c
16.4 15.9

to Barlcy
14.3 14.3
13.3 1 .1. 5

16.3 16.5

Barley
Strar: o?t. pcr acre

16.1

}ftrs ta rd

Means

Tares
Rye-
grass

No dung
Dung to kale
No strar
Strav to kale

Sulphate of amrnonia
0.[ crt.N per acre
0. 3 cYJ.t. N trEr acre

).9
| ).ct
,11 .1
11.5

to ka.Ie
12.1+
12.2

12.5
.t4.2

14,5
12.2

1r.5
11.1

19$
'l l+.2
17.2

17.1
14.3

,15.2

16.2

'1o.7
't5.9
,tr.2
1r.t+

1r,o
,t3.5

133

Mean

14.9

1r.112.1 15.7 13.1 't2.o 13.1



Barley
Strav: cvt. per acre

Means

LeJrs and green manur€s
before kale:

No dung
Dung to kale

No strar"r
Strarr to kale

Sultrfia te of am'nonia to
0.,1+ crb. N per acre
0.3 clr't. N pcr acre

Sulphate of anmonia to
None
0., crt.N ?er acr€

Mean 1p.59

No dung
Dmg to kale

No strav
Stravr to kale
Sultrirate of arn'ronia
0.l1 crrt.N pcr acre
O.B crrt.N ler acre

Sulphate of amnorria
None
0.l}.cr?"t.N per acre

Mean 10.8[

Clover 16:s tard

12,3
12.4

'12.8
15.4

13.5
14.B

15.1
1r.1

11.2
15.1

+n 07

11 .0
1C.3

10.2
11 ,6

'10.5
'11 .3

3.3
13.5

10.5
1C.1

1a.3
1C.'

11 .1
),6

9.7
I C.9

B.L
14.7

9.9
1r.2

't1 .4
1'.1 .7

1?.2
10.9

11.8
16.1

14.11
15,'l

14.1
15.4

11.7
1 ).2

12.5
'12,1

kale
12,6
12,1

barley
9.8

14.3

15.'

18.5
,17.5

kr.Le
19.c
17,1

barley
1r.4
22.7

12.1 14.1

16.2
13.7

16,a
18.1

13.5
16.3

't2.'l
22.8

10., 11 .61C,9

1945
al .13

1l+.5
I ',1.3

16.3
17.1

15.)
17.5

1' a

21 .1

't4.5
19.5

r 6.3
17.2

17.3
16.7

1c.7
21.3

14.0 17.1+ 16,7

Be/1 .12

Rye-
grass

1l .o 15.c 16.3

Mean

b.+l
11.0
12.7

11 .t

'12.1
11 .6

10.5
,tJ.c

11.3

!0.53
'l l+.9
13.3

15.7
17.9

17.o
16.7

12.O
21 .6

\74



Grccn Manuring Experincnt
Barley

Strav: crrt. per acre

Means

Leys anC grgcp manures
bcforc kalc( 1 ) roru"(2) c!.orr.r Mrrta.d(J )

No luns
Dung tc kale in 191+J--

No strrrr
Straw tr kale in | 9,i+JE

Sulpha tc of anir,cni,a
0.1+ crt.N Jer acre
0.3 cvrt.N per ecre

Sulptr:.te cf :rrrocnie
None
0.! cwt.N ?cr ^cre

No dung
Drng to cabbages

No strev
Strav tc cabbagcs

Sulpha.te of cnnrnonia
0.4 crrt.N pcr acre
0.8 cr,.L.N pcr acre

Sulphate of amnoni e
None
0.[ cwt.N per acre

Grain: crrt. per
1919 2.32 or 14,3fi
19tlo J.o6 or 25.14
1941 1.72 or '14.V,19te 1.6-/ or 16.fi
194, 1.51 or 14,11
1944 2.13 or 21,2(

Itrese are

Mean 5.55
" ltre kale
Note. the
iG[Its.
1. Cabbages reph ced Kate.
lvfirstard.

16,3 16.9 14.4 16.7 15.2 15.2

crop of 19115 fal1ed and- therefore no manures vere applled.
follori.ng changes in headings are ai:plicable to the 1947 barley

.11.2

15.2

1r.8
14.6

1\.1
14.1

9.2
19.2

+r zE

14.3
1 ).1

16.1
15 .3

16.C
15.t+

14.5
17.9

.t,L.1

15.c

'll+.5
15.4

kale I gLJx
1l+.I
't5.7

barley
\].O

21 ,4

1l+,1+
19.1

16.7
I 5.3

cabba ges
15.5
15 .9

barlcy
14,1
19.2

15.0 15.3

12.9

'll+.1
16.6

15.6
15.1

1c.4
20.3

't5.6
13.2

't6.9
15.9

16.3
17.5

15.2
'18.6

13.6
15.2

15.'l
15.8

1r.8
15.0

9.1+
19.1+

14.2
1l+.C

14.0
14.2

't 5.t+
't2.7

10 .2
17.9

't1.4
12.9

't1 .2
13.1

1',t.2
1r.1

7.5
16.3

1l+.4
13.1

16.0
16.5

17.0
15.5

15.'
17.2

14.4

1947

'12.t+
'16.4

13,7
15.'l

15.7
15,0

13.3
15.5

14.8
13.7

17.'
16.2

'16.3
17.1

I l+. /+

19.1

acre
19t+5

'l9l+6
,t947

S tanclard crrcrs

I .21 cr :.1',-J
1,79 or 17.9'!
1 .91 or 12.4:"

per p1ot.

Strav: cvt.
'l9t+4 1.91+
19t+5 2.17
1947 1.56

per acre
or 16.t5
or 14.11.
or y.b -

b{lseA on 16. :1,.f ,, 1939-191+J
g d.f., 1944_1947

l3s
,(

Be/'t.1t

Rye-
grass

2. Iupins replaced ?ares. 3. Rape replf,ced

14.1 1l+.2



Be/1 .1t+
Diff erential Responses

Barley. Grain: 6Yt. Per acre

Eestrnnse to

Su1tr*rate of .lmnonia
cwt. N to Barlcy

Dmg Strarr trEr acre
i\bs. Pres. Abs. kes. 0.4. 0.8 i\bs. Prcs.

1939

Dung
Straw
Su1ph. of &nm.

1940

Dung
Strar
Sulph . of &run . .

,1941

Dung
Strarr
Sultrrh.of &nn.

19\2

Dung
Straw
Sulph. of 4rrn.

1943

Dmg
Stravr
Sulph. of rhrn.

1944

D:ng
S trav
Suld:.of &nn.
Su1$r. of lrri. to Barley

19t+5

Dung
St raw
Su1ph. of ,Urm.
Su1$r. of iurr:. to BarleY

1946

Drng
Strarr
Su1tr*r. of .imm.
Su1$i. of Amm. to BarleY

1947

Dung
St rav
Sulptr. of .[r.n.

2.4
1.6

2.7 1.3o! n:

3.,+ 2.2

':o ''-'

4.7 2.5
,._, -1 .8

o.7 0.9 o.B o.B
1 .5 o. o o.7 0.8

{:6 0.0
1.8 2.4

t.1 1 .5 1 .7 2.9
0.1 o.) o.2 o.2

-1 .0 0.8
8.1 10.1

0.5 4.6 -O.1 0.0
4.7 1.2 1.0 -0.5

1 .7 -0.5
9.6 7.4

5.0 2.2 2.5 t+.7
o.3 -o.1 -1 .5 1.7

0.l} {.l}
t+.1 1.,

Cabbage ) unless othen-ri se

_1 .4 C"2
,1r.8 2.1

prcvi ous Kalc

.50

!9.7t+
2.5
0.6
'| .0

+n o',

1,1
't .1
1,6

5.5+
2,0
0.0

.ln Er

2.8
1.'
0.4

-to. 98

3.6
o.2
0.0

fr.67
0.8
0.8

10.l8
2.3
o.2

-o.1
9.2

fl.57

o.2
0.5
8.5

5.61
zl
0.1
0.c

o.o
0.0

u.b
no

l-l-0.1 0.1
I z.t 1.1

,t.7 0.g
0.9 4.1

t.l -t.l
1.1 -1 .1

2.1 4.5
-0.1+ -4,2
2.0 2.1

0-.6 a.z
o.7 -o.9
8.5 9.8

0.l} 0.1
1.2 0.1
8.4 8.5

ll . or*

J.2 
'._O

0.9 1 .1

!1 .37

3.6 2,6

1.1 2.',1

fr.77
1.9 2,1

2.3 1.7
fr.75

,.2 2.t+

0.1 o.7

4.39
5.1 2.1

2.0 -2.0
b.95

2.1 4.5

o.5 -1 .0
2.O 2.1

10.54

2.7 1.9

4.2 0.0
o2 0,

10.81

0.1 4.2

4., 't.5
o, -7Q

10.87

J.9 3.1

3.6 1.6
o._, o,_7

2.0

tle
2.1

3.8
c.5

Sulph.of Arr:. to Barley 1.7

A1I treatnents ve re aPllied to
statcd.

o;
1.4
2.6

the

I

4-.2
5.'

(ot



Grecn Manuring Erperiment

Dif f erential Responses

Barlcy. Stravl cfIt. Per lcre

Response to
D:ng Strav

ibs. hes. Abs. kcs.

Sulltrate
crrt. N

Per acre
0.4 0.8

Be/1 .15

of irmcnia
to Barlcy

Abs. Pres.

1943

Dmg
Strar
Su1ph. of rbu:-,.

19U+

D:ng
Strar
Su1ph. of ..rm.
Sulph. of r'u-,u:r. to BarlcY

19t+5

D:ng
Stravr
Sulph. of ainm.
Sulptr. of Annir. to Barley

19t+6

Dung
Strav
Su11h. of AnLm.

Su1ph. of rhnn. to Barley

1947

D:ng
Strarr
Sulph.of Amm.

Su1ph. of .lirnn. to BarleY

5.2
0.1
c.5

fl.61
1,6
1.1

-o.5
2 ,t+

fr.75
3,9oz

4.1
9.6

i:-

2.0
0.8

oo

10.49

3.8

0.,1+

oo

-o.8
1.6

1.5
2.7

1.5
2,2

1.7

5.1
o.2

8.5

0.5

10. E

2.1
1.0

- 7.2 3.2
-1 .9
v.1 1.1 -trU

b.B7
- 1.) -o.1

AA
-0.4 0.5 -1 ,7
1.2 2.4 2.4

+1 .07

- t+.7 3 .1
4.5
-1 .5 -O.l+ 4.2
9.1 8.8 10.[

1.8 o.B 2.4
0.0 1.1 1.2_ _1 .' 0.1
J.',l

2.7 3.8 ,L.0
0.r+ -0.5 1.1
- -1 .J 0.7

10.5

1.J 1.1 2,6
1.1 1.7 0.0
- 1.'l 4.7

a4

2.1 3.1 )+.5
0.4 -0.7 1.'l
- 2.O -1 .2

1.8

t.t
0.9
9.5

r.o o1
0.9 -o.l+
9.' 10.5

5.6 4.8
't.7 -r._t

2.1 1 .B

-0.1 0.5
10.8 9.1

5'7t

-o.5

A1l treatnents vrere applied to the
otherrrise s tateal.

t.o t+.6 4.9
0.0

0,2 0.6
2.5 t+.3 5.0

Kale (or Cabbage ) r:n1ess

rlo
-o.7

)+.1

previous

t31
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LEY AI,ID AR BLE EoTATIONS DG!?h,,I'IT

{oburn. Stack:/ard. Series D (begr:n in l9J8)

ltre purpose of the experiment is to test the value of a three
ycar l-cy, three years of lucerne and an arablc rotation urith a one year
Icy, as mcans of building up soil fcrtllity, in conparison wi th a rotation
rrithout 1cys. The ef'ects of thcse crop sequcnccs are measurcd by the
;'iclds of tvo fofloving croFs of potatoes and barlcy, rhich may be termed
thc indicator crops. Each rotati-on thereforc has fivc courses. Ttre
rotations ccmpa.rcd are; -

(4) Fototo"s, wtreat, kale

Ttrere are five scrics, onc for each course of the fi-ve year
rct.tion, so that all courses oi every rotation are rcpresented. every
year. Each series has eight main plots, on fcur of r-rhi-ch the sa:ne
rotation contlnues throughout the experiment. On the other four p1ots,
ley and arabLe rotations alternate.

Each main plot is divided into tl;o sub-plots, onc of rhich
rcccivcs dung at thc ratc of 15 tons per acre applicd to the irdi-cator
crop of potatoes onl)'. thc samc sub-pIots receivc d.ung throughout the
erperiment. All plots arc 1iberal1y manured .rd th inorganic fertilizcrs.

Details are as given in thc 19J8 Reprt pp. 1J5-137, except
tha t oring to the unsatisfactory crops ob tainetl on the kale plots in the
l,ears 19J8--lr4 it lras d.ecided to substitute sugar bcct for kalc as from 1945.

Ovring to an error in thc chain used, the sub -p1ot area has been
given previously as 0.0J90 acre. I'he corrcct valuc is 0.OlrOJ rcre.
Conscquently the yields given in the Sta.tion Report for 19J8 should be
mul,tiplic<l by 0.t68. Ttre correct velues for 19J8 are included in this
R.port.

(]) notrtoes, vhcat, one year tcyF

)

* Tt" orr" year tey rri1l bc rcfcrred to as rrhayri,

thrcc ycar 1ey. The geological term "series"
axea under each crop in a rotation experiment.
the p.ord rrblocktr is used with the same meaaing.

(r )

(2)

Threc

ltrree

;car 1ey

years of lucernc
Fotatoes, b arley

to distinguish fron the
is usecl to denote the

Hor,Jever, i-n this experi-ment

t39
N



Clop Notes W/.2
F'irst three yer.rs of each Rotr.tion

kevious crop - Barley

Rotation 1. Ley Grass Mixture
Ib.per acre 1b. per acre

Pemnnial Ryegrass 1!1 ffild Ehite Clover 2
Cocksfoot B ltalian Rl,egrass (1941 10
Iote Florerirg Red Clover 4 ard onvarcls only)

1. Osrllg to an unfl vourable scason, and because the rrrong quantity of mcnure
vas applied..

2. hior to thc grazi-ngs there !'res one cut of hay on June 22.
J. The sheep 1?erc In-rt on la.te orring to luar conditions.
4. fhere rlas onc cut, on July 1!, to get rid of arrrrunl wecds.

Firs
year

i
3 Sor-m

First year
Grazed by sheep

Second year
Grazed by sheep

third year
Grazed by shee?

1938

1919

191+O

194'l

19\2

1
5l

,-J-
/a
\o\>,l'
i

,l

May 20

l{ay 4

wv6

1/,ay I+

May 1!

Aug. ) - Sept. 14
2 grazings =
1 5 d.ays

Aug. 16 - oct.2O
) grazings =
28 days

,rug. 26 - Nov. 2
2 grazings =
J0 clays

No grazingl

riug. 2[ - Sept.B
1 grazing, on
hal-f plots

Apr. 1J - Oct. '17

9 grazings =
108 days

Apr. 17 - Oct. 25
! grazings =
11! days

May 5 -Oct. 18
4 grazings =
b) days

May 19 - Sept. 14
lr grazings =
46 dal's

Sept.g) - oct. 20
) grazings =
21 d.ays

A$. 27 - oct. 15
I grazings =
55 days

l,tay 5 - Oct. 25
4 grazings =
94 days

May 2J - Sept. 19
4 grrzings =
38 days

A,rg. lt - Oct. 'l

J qrazinqs =
't 7-ttaYs2-

June 2'13 - oct. 2J
4 grazings =
[5 days

194J

1944

1947

19t+5

1946

ii
I

i

^i-t

l
{'

^ 
t(

\
I

1i

pr.28

8

l,{ay

May 1

7

1

Oct. 20
1 grazing!

July 28 - Nov.l J
,lr grezings =
Jl1 days

,iug. 10 - 0ct.15
2 gra zings =
[1 days

.tug. 1l - Nov.10
) gre. zings =
2/e days

Oct. ) - 11

I grazing =
! days

28

July 12 - Nov.
4 grazings =
44 d.a}'s

June 11 - Oct.
lr grLzings =
bZ dr.ys

1day25 - Nov. J
! grazings =
B! dr.ys

i{ay 5 - oct. 15
l+ grezings =
!1 days

}lay 25 - Sept. 29
4 grazings =
70 d.ays

l".lay 9 - Nov. 19
5 grazings =
95 days

Mc.y 2'l - Oct. 19
I+ grazings =l$ days

l9o



Lrey and Arable Rotations Drperiment

Rotation 2. Iucerne

,r1
First $

Bt/1 .'

Argentine 1!/a5.
Erird year

Varie tyr kovence 1919-19U+, erjrn 19lr5,
First year Secord. year

1st
cut

2nd
cut

1st
ct.lt

July 5
July 1O

June 24
June 25
June /

2nd
sut

.iug. 1 B
Sept.I
lug.1 2
Sept, 1 5
riug. )l

1ti.
cut

Nov.1 J

Nov.12

July
lJune

'l st 2nd. lrd
cut cut cutyeal * Sown

19
191915

19t+ol
19Ui
19\2'

194J
1

1945
19!6
19t+7

+
o

Dec.22 iJune 26 Scpt .16
- IJune 7 Aug. 11
- lJune 5 r'.ug. 8 -

'to sept. lff,p.l
17 Atrg. 12 Dr-c.

Aug. 1J Nov.
Sept.15 Dec.
July Jl 0ct.

tue
22

12
'10

,

8
25
11

..J Une b
June 8
J:ne 26
Jne 26

Sept.,le
Aug.1)
Serf-15
JuIy Jl

June
Jr.rne
June

lvtay 2O Sept.l4 -
MaY l+ Aug. 'l 9 Nov. 1J

5F sept.[
May 'llr Aug. 12

'15 Sept.15

xc)4A
t'ts'
41"
2tE
{iN

May 6
Mav 9 sept.12 -
May 7 lug. 13 Nov.12

y 1 Sept.'|5
-7 l\'a+ ? -

had patctres zesecd.eil Jure 'l 1 .
Rotations

Varieties:
Fotatoes - Majes tic
I9heat - Red Stendard

(15 1b. rtalim R;rcgrass
Grass mixtur.e ( 2l+ Ib. rr ,r

L2rr Ib. '' ,r

KaIe - trousand llead.
Sugar Beet- I0einrranzleben E.

1st year
Potatoes

Secord year

Fsecond sorring, first sorring feiled.

and First ar - Potatoes second ye ar - Theat thid
ESy(Bo!.1) and Kale or Sugar Beet (Rot.!).

and 10,, 12,, 12

lb. Broad Red Clovcr, 191+0-t4.
Ib.r|'ll1945.
1b. Iviontgomcry Rcd Clovcr, 1

1g+6.

'r'h{ rd
J)

ye rr
ot.4)
I&avet -Harvest-

ed i S*m
HarlEt-

ecI

Hay (Rot.
, lst
I soo", cut

V{hee t
F,i rs Znd-

cutSoYm

Kalc ( Rot.l+

Sovn ed

't9r8
1939
19/]o
19t+1

19\2

j
5
4

1
1\

o
.+
o
O

a

Apr.23 Sept.22
Apr.2! Sept.12
.,lpr.25 Sept2 0
Apr.Z+ Oct. 15

Apr.21 Oct. J

irl .1o.18 iug. 'lIp

| 2.'11 .39 tul. 12

116.10.49.,!ug. 1lr

l2t+.1.42" 
sePt.1I

l{urt", by rats )

27 .l+.J9 Ji:ne 2O

l.5.AO June 1J irug. 12
5.5.41 June 2i Scpt.16

20.5.\2 1 cut, date
unloown

16.t+.43 June 5 Sept.12

May 6 Dec.JO
ipr.2! Dec.15
tpr.22 Dec.2)
Crop f a.iled

u"y f 7.2.t*5

19$
19U+
19t+5
191+5

'l9l+1

1
5
4
2
1

tol
lc)I>jJo
.d

NI

13 Sept.22
28 Sept.20
27 Oct. 2
26 Oct. I
12 Oct.1O

l*',
lor
Fp"
l.Jpr
lM.v

.rlug. 10
rlug. 10
Lug. 22
.tug. 5

111 .',t).t+'
lMay 10 -

lz.to.+5
16.11 .t*6

9.5.44 June 8 .lug. 1J
10.5.45 June 24 Sbpt.15
'1915.46 June 11 Jul-y J1

May 2 Oct.12
May 2 Oct.1J

lqt

X



Potatoes

Sonn Harvcsted.

Barley
Sovm Harvested.

19t8
19J9
19/{0
194',1
19\2
,t941
,19,r4

'l9l+5
19t+6

'l9t+7

i\W. 22
Apr. 24
Apr. 12
jrpr. 18
Apr. 17
.lpr. 1l+
Apr. 27
Apr. 25
r\pr.29
.lpr. 12

Sept. J0
Sept.20
Sept.25
Nov. J
Oct.9
Sept.2J
Oct.2
Oct.1 1

Oct. 5
Oct.2

ki-or to
rotations

Fourth year
of Cycle 'l

of
rotations

Fourth year
of Cyd-c 2

' :r G. Mar. l9
l4ar.2

hior to L4ar.21
ro ta ti ons l\iar . 1 7
Fifth yerr r\pr.1J
of Cycle 1 Lfar. l+

of l,iar. 14
rotations llar. 2

irtar. 20
Fifth year .ipr.1/
of Cyclc 2

Rotation 1. Ley

Block J

1918 1939

596 3667

Block 2

19t+1 1942

None 1813

Block J

19$ 19\4

143 955

Block 2

19L6 19t+7

1',tr5 1898

Block 1

1942 1943

721 429

Secontl Cycle

Block !
1944 19t+5

764 1595

Block 1

19t+l

)+53

21O3

194t

1945

1910

187

Bt/1.4

Indicator 6rops - Potatoes and Barley

Fourth ard fifth years of rotati,oDa

Varicties: Potatoes - L{ajestic; Barley - P}.mage .ircher

5)
tI(
2l
1)
l)
r(
?\
J

Shecpdays of grazi,ng per acr€
First Cyclc

I Block 5

191+O 1939 19ho 1941 19t$

,+)

?\

;l
,l
,l
5l

lttg.?j ( " !
iiug.10
rlug. )O
rlug.27
riug.1 !
lAlte.25
rlug. )0
Aug. 10
liug.2l
Aug. 12

Block 4

1941 19\2

2062

1944

6t+5 131+7 11u+

1050

1Y+6

Block ,l+

19t+5 1gt+6 1gt+7

1'to1 1146 2787 1840

811 184o

l+L

1



Ley nnd Arab 1e Rotations Expcriment

Rotation 2. I-,ucerne

Yi elds ob teined

Hay

First Block First Ycar
ycar

during first thrcc years of elch rotation
(85.3 ary rratter), tons per acre

First Cycle

Seconcl year ltrird year

Crops:1st
1938 3 0.61
1919 5 0.34
1940 t+ 1.o5
't941 2 o.19
1gt+2 't o.32

2nd Total
_ o.5'l

0.08 0.42_ 1.00
- o.39
- 0.12

1st 2nd.

o.8t o.5i
1.16 o.7)
f .i't o.97
2.O5 0.53
,1 .29 0.77

JriI Total
0.14 1./}9
- 2.O9

0.1{ 2.59
- 2.58
- 2.06

2nd.

o.86

0.87

0.85
0.o1

o.77
o-96

1 .2t+ o.2o

1 .28 O.2l+

1.26 0.22
0. 04 0.0,+

1.38 0.26
1.14 0.18

1.18

1.25

0.07

1 .20
1 .2t+

1st zrrd.

1.85 0.78
r.&8 1.25
2.O1 O.6'
't.67 o.6t+
1.96 1.58

'l st
1 . B,l+

1.75

1.80

lrd lotaI
- 2.6L

o.12 2.87
- 2.85
- z'tt
- 3.54

t al-

3.30

2.92

3.11

,oq
,.22

4.tB

4.54

4.\5
o.16

4.38
4.54

2.78

,.10
2.94
o,12

3.11
2.75

Not cut

rotation:

0.9,L

Itrird year

2nd. lrd
1 .16 o. 1o

1.10 0.06

1.23 o.o8
4.26 4.o4

1 .22 O.O9
1.21 0.07

2.08 o.o4

1,90 0.10

1,gg o.o7
-o.18 0.05

2.0I| 0.05
1.94 0.08

o.77 o.06

't.02 0.04

0.89 0.05
a.26 4.O2

o.95 0.o5
0.8, 0.06

First
year Block First Year

Second Cycle

Secord year

1943 3

No dung
Drng
(t g+t )
I{ean
Increase

Previous
Lrccrne
Arable

1944 5

No dung
Dung
ltcw)
],,fean
Increase

hevious
Iruc e rne
Arable
1945 t+

No dung
Drng
(1e4t)
Mean
Incrcase

kevious
Lucerne
.,trrable

1st
1 .58

1.48

1.53
.10

Total
2.\4

2.15

2.)9
-o.09

2.'t9
2.50

2.87

1.O2

2.91+
0.15

1.5',1
2.38

2.52

1.O1

2.82

2.96
2.68

.08

1.58
,t oc

2.26

2.r+
2.N
0. 28

2.28
z.)z

1.96

2.04
2.00
0.08

1.87

lrd

ll:ll
lo.oe
rotati

I 

3:3!

Il:l
lls:r
Eotati

lt :::r

on:

0.05

0.04
0.0]}

-o.ol
on:

0.0&
0.06

:

?.et.
1 .00

0.97
0.05

1.08
0.85

o.79

o.74
0.76

.05

1.\2
1.61+

1.41

1.ro

't .t+6
0.07

1 .87
1.06

1.U+

1.75

1 .50
o.rz

1.76
1.4+

0. 88
0.66

NI
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Iucerrre Eay, teps per acne

Elrst
year BlocJr First Year

Second Cycle ( continued )

Second year

Bt/1 .6

ltdd year

1st 2nd Jrd lbta119t+6 2

No dung
Dunq
(1ei4)
Mean
Increase

kevious
Ierrcerne
i^rab Ie
1947 1

I{o dung
Drng
(1e45)

Mean
Increase

Previous

Iucerne
Arab le

1st 2td
o.53

o.51

o.52
4.O24

rotation:
o.62
o.\2

0.10

0.07

0.09
{.0,

rotation:
, 0.09I o.oo

st 2nd. ]d
.6t+ 0.25

.72 O.3t+

.68 o.z9

.09 0.09

.l+8 O.31

.88 0.28

0.5,

o.51

o.52
.02

o.62
o.\2

0.10

0.07

0.09
.ot

0.09
0.08

0.89

1.96

o.97
o.17

o.79
1.16

t44

a
x

X



--\

Bt /1 .7
Lcv and ,{r'b }e Rot-ticns Expcrircnt

Rotations J and l+

First ycar - Potatocs, totErl tubcrs in tons prr acre; perccntagc lrr.re

Total %
tubers llar.e

Total
tubers

fr
rrare

Total %
tubers rrare

Total
tub ers Ear€

No dung
DungE

1918 - Block l 1919 - Block 5 194Q: llpsl 4 194'l - Block 2

9.71 87.0
11.5O 89;1

12.05 82.5
't2.19 80.5

L{ean
Increase

No dunB
Dme-

't2.71 92._2

19P - Block 1

1',t .11 85.4 I ',to.5t 88.0
| 1.79 2.1

(Sccond cycle )
194, - Block 3 1944 - Block 5

12.',tz Bl .l}
o.1, -1 .7

1945 - Block lr

9.21+ 75.89.n 75.5
7.76 75.7 i 12.18 85.0
9.51 Bo.7 | 1r.t' B5.o

11 .71 86.4
1J.28 88.9

Mearr I g.t*1. 75.5
rncrease I o.ll 4.1
kevious rotation:
Ley I

hcerne 
I

l'l,pab 1e 
I

iirith hay 
I

r\rab lc 
Iuittr kale 
I

lrrot -Brock 2

No duns I 8.O,' O7 .,
D:ngF- | l.tl 87.6

Mean I e.la 87.4
rncr€ase i 1.09 0.4
Previous rotation3
I€y | 10.21 89.2
Iuccrne I 8.69 89.2

Arable I

vith hay I l.lz 86.8
Arable I

rz"i th kal e I nl2 8L- 1

8.54 78.21.77 5.0

10.44
8.28

B.?+ B2)+

7.08 7o"9

1 9l+7 - Block 1

6.11 91 .9
6 .21+ 90 . t+

6.'tB 91 .z
o.1t -1 .5

6.90 91 .6
6.67 92.o

5.12 91 .O

5-81 90-1

12,54 85.B
11.26 85.1

12.75 65.1

12.1$ 86.2

,t1 .66 88.5
13.82 87.6

12.56 89.5

11.9t+ 85.2

12.75 B5.o l',tz.5o 87.6
1.15 o.o I ',t.st 2.5

oz.o
76.8

.12 8'+.1 | 5.81 90.

5,-g * appticd t?o yearE lrrcviously, e.E. in 19JB on Block [.

tttks



Rotations J and 4

Iiean 12.9 22.5
Increase

19t+J - Block 1

Crop eaten by
rats

Bf /,t.8

strar in cr,..t. per acre

hay
lrable li.rith
kale

'- Ttre

't1 .2 27.6

5.0 13.1

grain arul

28.O
-J+. 

'lI

J) .t+
26.O

22.2

10.4

11.7 21 .1
1.8 6.2

12.1 21 .5
12.7 21 .9

8.6 14.2

1,3.3 26.8

19t+7 - Bl..ock 2

7.7 14.8
8. B 1,[" B

8.2 14.3
1.1 0.0

9.6 1B.4
8.5 13.5

5.5 '1o.5

9.3 16.8

Grain S tzarz Grain Strarr Grain Stmr Grain S trarz

1919 - Block 3

Cro? complete
failure

11.8
0.3

15,2
15.0

11.0

1l+.2

,l

- Block 5 19[1 - Block l+

8.7 1)+.3
9.5 15.2

15.2 2+.2 I 9.1 15.2
I 0.8 1.9

- Block 5 1945 - Block l+

15.7 Jo.2 rto.B 1B.o
14.0 25.8 112.6 Z+.2

No duns
Dung -

t 944 - Block J
tro dgne 9.1 23.3
Dms- 1'1., 27.8

lilean 10.2 25.6
fncrease 2.2 4.5

kevious rotation:
Ley '14.'l J2.1
Lucerrre 'l.0.6 2)+.1

.1rabIe vith

dr:ng vras applied three years 1z'eviously, e.g. in 1918 on block f, etc

t+e



w/t.9
Ley and .l\rab1e Rotations ft?erirncnt
Rotation J

Third year - I{ay. yicfa (3tZ dry mattcr) i-n tons trEr acre

No duns
Dme-

].{can
Increasc

t JO

Cro p Crop
First Second
Crop Orop

First Seconcl
Crop Crop

1944 - Blcck 1

1.o2 o.17 | 1.rB
1.o2 o.r4 11.36

1.o2 o.35 | 1.r7
- {.0, 14.02

llo cluns
Drng -

hevious rotation3
Ley I t.z7 o.lo
Iuccrne IArable I

Irith hayf 1 .58 O.h2

191+7 - B]-ock 4
1.76 O,32 r2.O7
1.89 0.2' 12.12

''. 
1 .1+7 O.36

r::crease JI o. Jo o.06
1.83
o.36

1.57

2.10

2.72
0.16

1.14
0.04

1.85
0.20

1.32 O.27
c.13 -0.09

2.18 0.4'

1.46 0.14

2.10
0.05

2.59

1.60

2.a6

2.58

1 .20

1.O7

4.06

3.55

'brng cas applied forr years previcusly, e.g. in 1938 on Block ,l+ etc.

I I First cyclc
1940 - Block I | 1941 +

0.7a - I 0.781 1.r't o.r, | 1.64

19t+2 - B]-tck 4 | 1941 - Bl-ock

1.8' o.22i2.o7 I r.o+ - 11.0'*2.1o o.21 | 2.11l| ',t.12 - | 1.12

1 .98 O.21 | 2.19
0.25 -0.01 | 0.21+

1945 - Block 1

1.12 o.rj | 1.65
1.62 o.19 | 2.o1

1.oB - l1.oB
o.0B - I 0.08

Second cyclc

19i6 - Block
2.64 1.12 ':3.75
2.Bo 1.16 | 1.95

l+r

Total



Rotation,l+

Bf/1 .1o

Sugar Beet. clean teet and. tops in tons
pcr acrc, total- sugar in crrt.
per acre and sugar percentage,
CYcle 2.

Cycle 1. Kale

T:i rd. year - Ka1e, j-n tons per acre, Cyclc 1 or

,, 1g&o
Block ;l l

1941
5

1942
4

1943
2

19U+
I

Sugar

No clunp
urng

7.',t5
7.62

Crop
failed

4.9t+
+.27

Mean
Incr€ase

7.tt+l 9.15 i 7.rB II I o.L7 I

CJrcIe 2. Sugar Beet.

'l 9J+5 - Block l

4.50
4.67

Clean lTops lTotalbeet I hiusar
Sugar I Clean

f I beet

1 94.5 - Block
Tols r Total'l

lsugar

No Juns
Dung - 7.9

2.8
3 .l+

21 .g
27.2

17.47
't7.20

,ro 7.29
7.45

27.9
tl .7

19.14
19.53

Mean
Increase

Previous ro tation:
Ley
Lucernc
Arable ffi ih
kale

7.0
1.7

7.2

6.)

3.1
0.5

3.o

1.1

24.6
5.t

25.\

21.5

17.3t+
4.27

17.60

.t7.oa

7.70
0.31

8.15

7.21+

7.17
o.16

1.43

5.86

29.8
l.,l

31 .2

23.3

19.Y+
o.39

19.10

19.57

'-Tung LTas appli-ed four ycars previcusly, e.g. in 1933 on Block ,lp, etc.

19L7 - Blcck l+

4.97
8.61

Mean
Increase

Previous rotation:
Ley
Ll]CeTTIC

6.80
1.65

1.85,t.94
23.1
14.7

?o.57
{.10

No dung
Dung

7.42

6.18 1.49

,o.9
zE?

\t

z.c8 | 20.7 | 20.32
321 15.4 t 20.52

fg$re vith

t+8



Lev and Arrble Rotrl,ions kpcriment
Yiclds of fn&icator

Potatoes - effect of dung in current ycar

futal tubers, tons Per acrc

Prior to rotatlons

Bt/1 .11

Crops

Percentage ware

'| 9lB - Block l+

No dung 11.41
Dung 15.47

Mean 11.U+
fncrease )+.06 (h J2)

Fourth year of cyclcs

'1919 - Block 2

10. E9
tz.)a

11.69
1.51 (5.i1)

(1el8)

89.2

After
Hay

1,rgtg)
85.2
88.6

Arab 1e
Lu- lrith

Ley cerne HaY Kale

1 l0.L51
11.15 11.82 9.35
1t+.23 lt+.N 12.19

12.69 13.11 10.75
l.oB 2.58 2.84

frJ71
13.22 12.52 10.8J
15.4o 14.15 11.14

+^^
B2.o 76.6
82.1+ 79.5

82.2 78.o
0.4 2.9

87.5 Bt+.1
86.2 B5.O

\.lz BE.9 Bt+.6
!1 .27 -1.t+ 0.9

87.0 85.0
87.4 86.1

Rnevious crop r.otation
Ara&l e -

Iir- wi&
Ley cerrle IIaY Kale

t1 .47

86.9
1.t+ (!1 .45)

Mean

79.'
81 .0

80..1
1.1

!1 .57

81.4 82.2
84.2 86.6 EE

After
Kale

lt.lo
+, zA

Nc dung
Dung

15.19
14.38

11.88
11.80

1

9Mean 10. i+1 1U.79
RcsP.-tO. )7 -O. B0

1942 - Block 5

No dung 13.70
Dung 14.66

12.84
1.93

.18

Bl.8 B1+.J+

0.8 4.4

+1 .161

85.0 B1 .l+
87.2 84.2

1,2
.61+

84.6
86.2

85.1+
1.6

5.5,+

Mean 10.J5 14.18 14.11 11.5t+ 11 .98
Resp.5.26 9.96 2.'18 2.23 2.11

12.51
14.49

13.53
1.92

5.11
otherStanalar.al errors (1 ) for comparisons

fr.97 87.2 85.6 86.1 82.8
!1 .2-t o.t+ 1.1 2.2 2.8

-to. 5l+

8.23 6.75
9.81 1.85

9.02 7.3o
I .50 1 .10

8.16
1.15

hevious crtp rotation

t+9

than vertical ones.



Potatoes - effect of dung in currcnt 1'ear.

Fourth ycar of cycles (continued)
Total tubers, tons Per acre

hevi ous crcp rotation

Ley

.lratr-1e
Lru- lrith

cerne Hay Kale

1941 -Block4 lO.5B
A EZ

10.99
Nc dung B.1t+ 9.76 B.0B 7.)+3
Dung 10.31 13.52 9.5o 10.63

1.944 - Block 2

No dung 12.08 1J.2O
Dung 1).OU 14.54

Mean lo.l+0
Resp.I1 .1'l

I(ean 10. 5 7
Resp.J!.1r5

No dung
Drng

9.58 11.4+
1.47 J.76

12.56 13.92
a.% 1.44

8.42 8.14
9.06 9.52

8.79 9.oJ
1.\2 3.20

10.611

10.56 11 .22
11.75 1?.24

,t1.16 11.73
1.20 1.O2

b.ft1
12.46 11 .06
11.89 12.48

12.18 11.77
4;57 1.\2

lt.921
8.94 8.32

11.93 8.38

10.!4 6.50
2.99 o.55

l0.lEl
6.28 B.o1
8.11 B.85

9.76
2.t+6

.56

11.75
12.92

12.3t+
1.16

.22

12.\4
12.59

AO CC

o .1,

I 9r+5 - Block 't

No dnng '13.28 12.96
Dr:ag '11.12 12.68

meaa 10.J9 13.JO 12.82
Resp.Il .35 0.04 -o.28

191+6 - B]tock )
No dung 11 .17 9.59
Durrg 11.2:3 tl .5A

Liean 10.85 12.12 10.54
Resp.l0.59 1.91 1.91

191+7 - Block 5

.oo

9.55

10.48
1.84
.35

7.87
8.91

3.39
1.04

10.14

Mean 5.15 8.1+ 9.18 7.2O 8.44
Resp.JO.2B O.5rI 0.88 1.83 O.8t

Standard errors (1 ) for comparisons other than v ertical ones.

li 19\6 ard. 1947 read rrArable with sugar beettr for lrArable with kalert.

150

Bt/1.12

Percentage ware
Previous crop rotation

.k:ab16
tru- ril,tr

ley cerne Hay Kale

lc An

80.t+ 79.8
81 .1 87.1

.0j.4

11 .14 Bo.8 83.)+ Bo.1 75.)+
!+.57 o.9 7.3 7.0 10.0

lo. 91 
1

B9J+ 87.5 86.2 82.2
39.4 89.0 t18.1 35.5

76.6 71 J+
Bt.5 81 .4

47.2 B3.B
1.9 1.3

!1 .551

84.7 85.0
85.8 Bt.2

,J4

.2

.18

a

5.2

,.t
.1
.38

.l+

.2j

a20
3.6

o.7
fl.J5

o.2
5.4

10.8? B9,r+ 38.2
fr.75 0.0 1.5

B7.o 85.8
86.B 85.0

fi.71 86.9
!2.76 4.2

85.9 85.2 8t+.1

-1 .B 1.1 -1 ,8

h.521
89.1 87.6 B9.l
92.1 9o.3 9J.2

9o.7 E9.2 91 .4j.2 3.2 3.5

l0.641

92.8 92.4 91.2
93.2 91.2 94.0

90.2
90.6

10.47 90.4
fr.t+6 0.4

9t+.1

fr.5j 93.1 9J.o 92.3 93.6
10.70 o.E o.r+ 0.3 0.3



Ley antl iirable Rotations Erperiment

Potatocs

tons
!er

d.f . acre

Total tubers

Bf /1 .'1,

Percer,tage
'!?'are

Standard errors per plot

il of
mean

19lB - Block ,+

1939 - B]-.ock 2

194O - Block 1

Fourth year of cvcles

I[ho1e plot
Sub -plot

flhole pJ-ot
Sub -p]ot

flhole plot
Sub-plot

7
7

7
7

6
6

0.58
o.6l+

1.00
o.22

1 .18
o.7z

5.08
t+.79

8.52
1.86

14.5
8.75

1.49
2.90

1.40
1.14

1.87
1.27

1.tB
't.27

1.61
4.67

1 .17
o.76

't.00
2.75

o.66
o.t+5

o.75
0.70

1 941 - Blcck

19\2 - Block

1941 - Block 4

1944 - Block 2

1945 - Block 1

I fle( - Block l

1947 - Block 5

thoJ.e plot
Sub -p1o t

flhole plot
Sub -p1ot

flho1e plot
Sub -plo t

flhoIe plot
Sub -pIot

flhole p].ot
Sub -p]-ot

flhole p].ot
Sr-rb -plot

Yhole p).ot
Sub -plot

4
4

4
l+

,+

l+

4
4

4
4

4
4

l+

l+

o.57
o.r7

0.49
o.25

o.57
1 .1'.1

0.Bo
0.45

o.55
1.55

1 .2',1
o.69

0.50
o.2B

4.t+l
2.86

J.62
1.95

5.82
11 .3

6 '5t
).65

l+.40
10.8

11.5
6.6

5.0

,/l5r



Barley - residual effect of dung

Bt/1.'tL

appliea to potatoes in the previous Jrear.

Glain, srrt. per acr€.

19lB - Block 5 19j9 - yl.ocx t+

No dung 15.)
Dung 16.2

Stray, crt. per acre.

(19]a) (tgtg)

21.1
28.6

Mean
Response

19AO - Block 2

No &rng
D:rtg

15.8
0.e (m.zz1

Meaa

B.B
8.5

12.5

7.9
11 .l+

o7
3.5 (Jl .02 )

Hay Kale
-, ^.1:l . 1t)

10.0 13.2
'10.1 14.2

!1 .03 10.1 11.7
!1 .52 0.1 1.0

other than verti-cal ones

1. Ob

'5r'Bu<t 'oa1

6.4
o.)

Mean 7.5
Response 2.1 (:O.aO1

1941 - Block 1

Crop pr"errious to potatoes

Mean:S.87
nesp.tl .55

Hay Kale

t1 .{5'
7.o 10.5
7;6 9.7

7.J 10.1
0.6 {.9

No clung
Dung

l',iean

11 .5

11 .9
o.6

1t.o7

8.7
.2

Stanitard. errors (1 ) for ccmparisons

(
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Ley and Arable Rotations &periment
Barley - residual effect of dung appli-ed to

Graj-n, crrt. per acre

tr,if th years of cyclcs

potatoes in previous year.

StraYr, crrt. per acrc

Cz.op previ ous to potatoesCrop previous to potatoes

Arable
Iil- with

Ley cerrre Hay Kalel uean

Arable
Lu- vi th r

Icy cerne Hay Kalel Mean

No dung
Drng

19\2 -B\ock3 !2.27
18.6 22.6 13.3 9.5
21 .8 21.3 18.1 ',t7.8

15.o
19,8

2,461
21 .7 25.2 16.1 12.1
25.0 25,7 21 .7 20.7

19.1
,4 1

l,{ean jl .l? 2O.2 2't .9 '15.7 1J .7
nesp.5.55 1.2 -1 .t 4.8 8.5

19,+l - Block 5 9.951
No dr:ng 13.2 1l+.9 'l/+.0 22.7
Dung 12.8 14.5 11 .4 '16.2

17.9
,.8

!1 .78

16.2
15.2

!1 .82 23,t+ 26.O 19.0 16,4
fr.l1 3.3 -0.5 5.t+ 8.6

fiJ$
23.8 24.1 2o.7 r\.7
19.2 22.8 26.7 21.6

21 .2
4.2

!1 .66

25.8
2r.1

Meaa 9.28 13.o '14.7 15.7 19,4
Resp.11.79 -0.4 -o.4 3.t+ 4.5

1944-B1ock4 !1.2J
No drurg 1 8. 1 22 ,5 1 9.0 2)+.2
Dms 15.7 19.7 2r.o 17.4

.5.7
-1 .O
!,1 .w

21 ,0
18.9

!2.19 21 .j 2r.4 23.7 29.2
!5.o5 +.5 -1 ,' 5.o -1',t.1

L.re1
22.7 20.1 21 .B 2r.2
19.2 2r.5 29.2 2o.8

24.1+
-2.7
9.52

2't.g
21.2

Mean 9..21 '16,9 21 .1 2'l .o 20.8
Resp.l4.75 -2.4 -2.8 4.0 4.8

'l9t+5 -B]-:ock 2 !.O71
No dung 13.2 17.6 11.6 '11.7
D:ng 11 .1 2O,O 14,5 15.)+

20.0
-2.12.r8

14.0
15.2

2Ja zo.9 21.8 25.5 22.o
4.77 -r.5 

'.4 
7.4 -2.t+

15.J 18.9 11.9 14.8
1t.B 20.9 15.8 17.8

1.Jlj.ra

15.2
17,1

trfean 11 ,17 12,2 1B.B 13.0 1l+.6
Resp.5.4J -2.1 2,4 2.9 1,7

191+5 - Block 1 11 .l41
17.4 18. B 1l+.0 1t+.1
'16.t+ 16,4't5.6 15.7

No clung
Dung

14,5
1.2

!1 .72

't6.1
15.0

1t+,6 19.9't4.4't6,1
-1 .5 2.o 4.9 1.0

11 .Bol

20.t+ 2r.7 17.O 19.2
18.5 20.1 19,5 19.8

16.2
2.1

20.1
,t9.5

Mcan:S.Bo 16.9 17.6 14.8 14.9 i16.o
Resp.32.40 -1 .0 -2.1+ 1.6 1.5 r-o.1

!1 .20

.* 19.4 21 .9 ',t8.3 19.5

.L8 -1 .9 -J.6 2.6 0.6
19.8
-{J . O

!1 .74

Standarrt errors (1 ) for comparisors other than vert;ical ones.
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Barley - residuaL effect of dung applied
Graln, c wt. per acre

Fifth years of cyclcs (continued)
Crop previous to pota tocs

Arab le

Ley
Lu- vri

cerrre Hay

1947 - BTock J !.21

Bf /1 .'t6

to potrtoes in thc prcvious Jrcar.
Straw, cw"t. per acr€

Crop previous to potatoes

Arable
Lu- rri th

Ley cerYre Hay

No dung
Dmg

15.5
18.7

12.5 12.1 10.4
16,5 15.5 12.1

1\.a
19.1

Mean !0.99 ,17.'t 14.5 1]}.0 11.2
Resp.1l.39 1.2 4.0 3.3 1.7

.18.4 17.8 15.0 15.1
5.2 t+.9 5.5 2.t+

14.2
).o

fr.69

17.1
4.5

Standard. crrors (1 ) for comlnrisons other than vertical onos

15.8't5.i 1F.j 1ti,,9
2',t.0 20.3 18.6 17.3

l5+



Bth.17
Lcy and Arablc Rotations brpcriment

Barley .

Standnrd crrors pcr plot

rels-B1ock5 H;l;r:t"
1e3e -Brock o H;',jr3iot

1e4o-Brock, &;TrIi'*
.'re41 - Block, Hi1i,|t'*
tr'if ttr year of cycles

1e42-Blocki SHTr:i"'

le+r -Block 5 H;tjr3t'*

1e44-Blockn H;Ir:i"t
1e45-Block' s;];r:i"'
1er+5 - Block , S;Tr:l'*

1e,r+7 - B10ck ' H;5r3i..
E One missing sub-plot.

Barley - Grain

swt.
per l( "td.f . acre mean--7 Tfr Al

I 1.67 21 .8

7-- 1.55 9.85
5* o.t 4 2.76

7 2.r4 31 .5
7 i.60 21 .5

6 1 .7t* 2o.o
6 2.21 25,/+

4 2.01 11 .2
t+ 1.55 19.9

4 5.22 2o.5
L 3.79 24.1

4 J.12 15.6
)+ t+.76 2J.g

4 1.65 11 .t
4 r.t+3 23.4

4 1.13 7.o
)+ 2.\A 15,O

t+ 1.19 9.8
t+ 1.59 9.8

Br.rley - Stravr

cs.rt.
per ',1 of

d..f. acre mean
7 2.52 N.8
8 1.p 11.9

7__ 1.29 4.98
6* 2.17 8.19

7 2.55 24.1
7 2.Ot+ 21 .1

5 2.06 17.t+
6 2.15 ',t8.2

4 2.57 ',t2.1
l+ 3.51 15.5 .1 . t

''1 'J I

t+ ).o9 12.7
)+ 5.o5 20,6

l+ 1.91 17 .l+
t+ 6.77 3O.O

L
l+

o.62 3.15
3.\8 17.6

155

X



5e



Bs/1.1

},[ALIGT G.IRDIXV HCPffi I,MNT

,trt*". I,*=*. nt.ta f

The use of heavy dressilgs of organic marrures foI making a market garden soi1,

and the effect cf sulphate of a.rononia.

. The four crops follorr a two -year rotation, each cf the tro rrseries" into
vhich the area is divided. bearing tvo crops in a year, qhile the series carry
different crops at any one season, except that in the first year the whole
axea rras rmder wi:rter cabbage.

System of repllcat.ion: 2 series, each ccnsisting of I rand-onizecl blocks of
10 plots each, certain interactions being partially confounded with bl-ock
differences.

Area of each plot: 0.O12J acre. (to tgt*l , peas arld beet 0.010! acre)

Cropping:
lst year Gl,obe beet ( sonn Apri1, lifted July)

'{inter cabbage (traasplanted August, cut December -l.Iarch)

2nal year Feas ( sorrn l.{arch-Apni1, pu11ed Jwre rluly)
Leeks ( tran splanted Ju1y, lifted January-March)

lbeatnants
Organic maJrures: Dung, serrage sludge compost (corrposted town refuse h l94Z

and 1941), serage sludge (,,,.=t ldiddfe""x) a:rd vegetable compost, each
at 15 arid JO tons per acre.

Organlcs.:rere applied at l+ aJId 8 tons per acre to uinter cabbage in the
first year.

Sulphate of amaonla :

'tith organic manures: None, 0.5 csrt. N per acre
In absence of orga:rics: None, 0.5, 1.2, 1.8 cwt. N per acre

Bascl manuring:
Superphosphate, 0.f c':r-t. P2O5 per acre (triple superphosphate in 19L5 and

19t+5).
Muriate of potash, 0.5 cwt. K20 per acre"

In 1943,)2o0 1b. per acre carbonate of lime rrns applieal to -i nter cabbage.

Tj.me of application of manures:
Orgalic ma.nures and basal dr.essings are given in a single dose in earJ-y
spring before so:-ring peas arrd beet, except that in the- first year the
r.inter cabbage r€ceived a reduced dress ing of organics and the full amount
of basaf manures. Ihe sulphate of arnnonia is dividerl between crops as
fo11o:;s (c:at. N per acre):

-Iith organics In the absence of orgarri-cs
Globe beet and peas A , O.2 O , O. .2, 0. L, 0. 5
Cabbage and leeks 0, 0.4 0, 0.4, O.8, 1.2

In the first year, the :rinter cabbage recei-ved the rrhofe clressilg of sulphate
of armonia. i\./{t7



Bs/1 .2

ririnter Cabbage

Crop Notes

Pnevious crop: Gl,obe Beet

Variety
Christnas Cabbage
Jaruary King
January King
January Kilg
Christmas Drumhead

arrd Savoy

(Cabbage in
Planted out Harwested

- Feb, 17
- March 15

I[arch 1,1a, April 9
Dec" 1 - l,{arch 6
Nov. '1 1 - 1l

].{arch 1 9
March 5
leb. 22 - April 1l
Marcb 5-12
May 1J-2O
Neb. 12-27

11+2)

Leeks (Cabbage

tr'aiIed., o',ring to dry ..;ea

rn 191+2)

kevious crop: Peas
1

J alluary Kr.ng
}{usselburgh
ldusselburgh
l,{usselbr:rgh
Mus selburgh
L,lu sselbr:rgh

Aug. 1J
Sept.2
Aug. 2j

July 2{ and riug" 10
Aug. 12

ther.

(cabbage in 1942)

Sept.21
J:ug. b - zu
July 18, 28
Aug.7-14
Aug. 10, 1O
July 18

Yeax

1gt+2
1943
19tt\
19t+5
1gt+5

19t+1

191+2

19+i
19tl+
19t+5
19/+6
1941

Year

19t+J
19ti+
19t+5
1945
1941

Peas.

19t+3
19\4
19t+5
1gt+6
19t+7

Series

A
B
A
B
A

B

Nov. 20
Dec.2

Globe Beet. Yariety: Crlms on Globe

.hevious crop: Leeks

So."n:r

Aprll 27
April 15
.{rpriL 20
,ipri1 J
l{ay 27

(cabbage Ln 1942)

Cabbage

Jul-y 12 - 1la
July I - 11

J,Nte 25 - Jul-y 1 7
July 5, 23 - 30
Jwte 25 - JO

Harvested

July 1! - ;iugus t 20
July 2\ - ,lugust |[
July I - l0
Jlly 24 - ,',ugust 5
iugus t B - 1J

B
A
B
A
B

Series

B
;i

ts

B

Va:riety: Ke lvedon r.,ronder

.kevious crop:'irinter
Inay \2
;pri1 11

April [, 18
March 2J, lLay |J)
i.4rll 2J

A.

B

B

(l) Wo teet< plants aval1ab1e

( Z ) lirst soidng, lr,plil 'l 0, failed

(l) t . sorings, March 15 and ,.priI 20, failed

r58\(



lv{arket Gerden Experiment

Gfobe Beet and Peas

Sulphate of -ifimonia, c"t. N per acre
It{ean I None O.2 Mean gl lone O.2

(Series B)
!1.246

2.65 1.51
7.55 3.56
8.06 8.80
t+.91 5.81
5. t+1 7.86
5.29 5.11
6.98 5.66
5.t+6 5.92
8.3t+ 7 . 2t+

19t+1

0
D15
DN
clR 15cm 30ss 15
ss tovc 15vc ,o

Organic
l{anures t. p. a-

Ifea:r

S.E.per plot

19U+

Globe Beet
Total produce1 :

tons/ acre

Globe Beet
Bulbs': tons/acre

Feas
Green peas:

ctt / acre

(Series A);
ttt- 31

22.1 15.7
3O.t+ 28.9
t).4 zt. t
2t$1 11 .7
21.6 10.1
2A.1 28.1
1i.8 26.9
15.4 21.8
29. t+ J1- a

21. 5'
5. 18 or

( ser

11 .2
9.3
8.3

10.6
10. 4
11.2

l+.9
9.8

1
9.V

j.68 or

881
09
56
l+1

56
A*
2A
82
19

79

2\ Otr

1,8i+
9.1
8.7

10.2
10. 8
11. 0
8. 1

o1
10.6

10.24

4.o' 
I

25.\il,
I

ies B)l
1[
7.1 

|8.0 i

1)4- 2 
I9.9 i

11.2 
I10-8 l
I8.9 I

11.6 |

11.5 
I

r.& |
I

16.lfl

8*i
I

I

I

5r,S I

21 I

?!l
11 

|

i*8 I

16 I

52 I

1o I

,, 
,l

22"1

i

15.
%

I

po.
i'1.
I r-.

lr
t;:
13.
I t+.

12.

r'
lt.

0
]J

D
UDD

L,DJ

SS
VC

vc

Mean

i

F:
ls.
la.
15.

"6.15.
i5.
l6-
I t.

,.09
19.4
29,1
21.5
21. O

25.8
2l$2
29.1
19.5
,1 .2

15
3o
15
5c
15
1o
15
1o

6.5o1 6.4;
1.761 or 1o.1

(Series l)
!0.715

1.13 1.10
l+. 15 l+.26
3,o7 5.17
2.71 1.51
1.95 5.01
2.9t+ 3.78
4.90 4.131.21 2.gg
4.68 5.76

\2& \.b1
S.E, per plot

(l ) Uxauaes totally ur+narketable pr,oduce anri incJ-uc1e s tops(J) Excludes "No organic malrurdr.
(t+) tcean of all plots.

.Al-1 standard errors have 11 d.t.

1.o)f" or JJ.c{,

No organic mamrre CIR C omposted tol-rn r.e f\:se
Drng CSS Compostetl ser,rage sludge
Sewage sluclge VC Vegetable compost

0
D

I

zilt.l

Symbols:

r59

l
!

i None O.2



8il1.t*
Globe Beet and Feas

Sulphate of .-:nnonia,
l{eal

c-.t. lI per acre
None O.2

i 
ueano.2

Bas0rganic
llanures t. p. a,

191+5

0

Gfobe Bee t ,
Total pno&rce | 

:

tons/acre

G14be Beet
tsulbs: tons/ acre

(Series 3
!o. t+57

1.51 2.13
1.51 J.12
3.45 1.61
3.41 2.85
2.91 5.52
2.81 3.29
3.81 3.18
1.25 1.16
t+.13 3.95

1.+21 1.361

Green peas:
c.:rt/ acre

48.
l+5.
38.
46.

41.
44.
l+6.

50.

4l-

o.32)
2.12

1.5+
3.13
3.22
," 08
3.54
3.21
4.04-

1.154

(Series B)
r0.748 llo.529

5.o3 t*.91 ll1.91
6.28 5.19 I 6.03
6.2t+ 7.o2 16.61
5.12 4.55 15.51
5.1o 5.55 I 5.91
5.+o 5.95 15.687.2o 5.67 i 6.U+
5. B0 5.11 I 5.t+6
7.t+6 7.11 | 7.28

6.2i3 s.#l s.e*
1.AJB or 18.6/c

D15
Dl0
CSS 15
CSS 10ss 15
SS 1Ovc 15
vc 1O

Mean

o. €)+6 or 2O.5/"

(s."i"r ;)l
io. 5rrs Eo. +rso.51 o.s8 I 0.59

2.12 2.17 I 2.55
4. ol ,.6+ | 3.82
o.97 1.U+ | 1.21
1.95 1.6' \ 1.79
1.22 1.4 | 1.22
1.r2 2.32 I 1-82
1.rt 1.55 l, 1.t+1
3.o1 2.9a I 2.96

2.oi z. ra' I r. ai.a

O.)16 or t+9.|ry',

0
D15
D10
CSS 15
CSS 

'Oss 15
SS 

'Ovc 15vc 1o

Mean

Seri
1 .19

(s
!1
1
2
0
l+

6
B

1
5
4

t)

les
9
11.
+2.
)+1 .
12.
60
l+9.
)+9.

RO

19
11.
+2.
)+1 .
12.
60
l+9.
)+9.

RO

.l

I
9
8
1
0
9
2

7
9

L5.2)

5.51
L1.a
U+.5
42.9
39.6
45. B

45.8
46.8
)+2. 6
50.6

$.94
S.E.per p1o t

19t+6

S.E. per plot

Synbols: 0 No orgaaic manure
D Dung

20.2
35.5
40.2
18.6
51.6
31.1
,o. o
5l+. o
32.1

(Series B
rB.51

)l.o
11. 5
)5.6
16.8

10.2
l+0. 1

10. l+

(t ) nxcluaes totally unrnarketabfe produce arrd incLudes tops.
an 191+6 many plants ,;rent to seecl

(2) nxcluaes urrmarketable produce.
(5) nxctuaes "No organic manure rr.
(4) Uean of all p1ots.

-fl standard. errors have 17 d-f.

CSS Ccrnposted serrage sludge
SS Serage sludge
VC Vegetable compost

I e o

!5.a9

d

None O.2

,.f

11.O2 or 25.1

12.18 or 36.1/"
I



Market Garden Experi:nent

Globe Beet and ?eas

0rgalic
l.{anures t. p.

15
1o
15
3o
15
1O
'15

3o

Iilean

S.E. per plot

19,+3
't9u+
1945
191+7

19t+5
't9t+6
1947

19t+t
19U+
1945
lgt+6
1947

(Series a)
+n Ern

1.t+3 0.85
t.35 2.94
5.52 5.25
1.57 2.63
3. )+1 2. 51
o.g2 1.12
0.50 1.12

(Series B
ro. ,10

0. 87 0. l+5
1.57 1.52
1.o2 

'.44o.97 1.18
1.91 1.21+
0. 5r+ o.6t
0,20 a.62
1 .5',1 I .7t+
1 . 87 1.15

1.\51 1.491

Y{t.l

Feas
Green peas

cvt/ acre

(serres h
!2'71

22.1 17. t
27.4 25.7
26.9 27-o
28.6 25.8
26. l+ 21. t+

25.6 21.o
25.4 27.0
23.2 11.9
27.8 26.2

zz26.V 2\-1
t 3.81 or 15.8%

None 0.2 l,{ean I None O.2 l,4ear1 : None 0.2

Globe Beet ,
Total producer :

tors/acre

Sulphate of rlnmonia, crrt. N per acre

Globe Beet
Bulbs2: tons/acre

191+7

0
D

D
I,DD
CSS

VC

^ ./)z. oo

l. tz I

l. 18 I

3.21 I

,.7f1

!o. r5a
1.14
1.12
5.19
2.15
2,97
1. 02
0.85
2.go
1.21

2.34t*

!o.219
0.56
1.5\
1.03
1. 18
1.57
0.58
0.1+1
1.61
1.81

1.284

1.92
19.7
26.5
26.9
27.2
2l+ 9
2r.3
26.o
20.5
27.O

2*rl*

2.61 1.18
3.19 1.21

(t) lxcluaes totally uruaarketable produce ald includes tops.
(Z) lxctuaes unrnarl<e tab Ie produce
(5 ) kctoaes "No organic marurerl
(4) Uean of all plots

..11 standard errors have 17 d. f.

Yields on plots -;ithout orgarric Manure

o.116 or 1i.i% o.+58 or 1t+.?%

None 0.2 o. l+ u.b

Globe Beet
Total prorluce: tons per acre

2.55 1.51
1.33 1.10
J. Ot t+.91
1.43 0.85

0.51
0.87

,9 I
11.2
48" 1
20. 2
,r4

tons per acre

2.74
1.89
1.70
0.48

4.15

4.15
0.89

!1 . 2t+6

to.775
t0. 7l*8
!a.520

!o. t+57
to. 548
!0. 11O

t4. t7
!2.61
+7 70
t8. 51
!2.11

) -7<

0.88
0.4-5

1.15
o.29

Feas

, z,a

o.51
0.47

Green peas: c-t. ller acre
16.7 15.7 19.9
7.1 10. 1 16.2

j] .8 19.6 13.t+
11.5 28.)+ 21.O
17 .1 24. t+ 21.)+

Sulphate of .,^inrnonia, cvt. N per acre

l( I
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tYlnter iabbage

Sulphate of ,'.nmroni-a, c:rt, N per acre
None 0.5 ],Iean I None 0.6 l,lean j None 0.6

Organic I
Manare s t. p. a.

1942

0

Total 1z'oduce:
tons/acre

I!,ant m:mber
thousancls per acre

Total produce
tons/acre

(Series..)
!1 . L46 lto. 7r+0

5.27- 7.58^ | 5.t+8-

T.ZS l:3[;l';.2?
7. 65 7.15 I 7, t+o

7 . t+3 9.19 I 8. 61
8.75 9.60 | 9.18
8.55 7.48 | 8.02

1.452 a.uezl t.et3
t.+79 or 19.1ft

(Serles,i
t0. 82

17.5 13.2
fi-6c 18. 5c
rb. r" 18.[c
18.1 18.6
13. 2 19. t+

1 8. I 19.1
16.7 17.2

i.92 $.52
1.16 or 5.\1tr

(a) o. 740 (u)
(e) o.ztz (t)

10.58
17 .9
18.0
18.'
1 8.4
18. 8
19. O

17 .0

$.1

(Series B
10. r00

1.30_ 2.51 -2.5r'- 2.19:.
2.3O' 2.66'
2.15 2.39

lo.212
1.91 ^z. a?t
2. l+8-
, ,-7

Dl+
n8
CML
CME
SS4
SSB

2.16 2.29 i 2.22
2.14 2,45 I 2.28
1 .99 2.50 I 2. 2t+

""t2. 21' 2.4i' tt 2. zj)
o.+z+ o" 19.y

Mean

S.E. per plot

Stordard errors for D fi-gr:res only:

Symbols: 0 No organic manure. SS
D Dung VC

CM

o.521 G) 0.58 (d)0.L1
o.150

(f) Since there was no crop of globe beet ard peas, organics
and al} the Sulphate of .lumcnia (0.5 cr.t. N per acre) ,cre
appli-ed to the cabbages. No vegetable compost lras available:
insteacl chrng --ras applied, so that the number of dunged plots
-€.s t?rice that in subsequent yeals.

(2) Exctuaes "No organic manure'r.

(r) Uea:r of all ptots.

All standard errors have 17 d-t.

Serage sludge
Vegetable compost
Composted torrr refuse

tL7
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tr{arket Garden Exper inent
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triarket Garilen Erperiment

Organic
tr{errure s t. p. a"

1947

0
D
D

CSS
DD

VC
VC

IIean

S.E.per plot

Symbols: 0
D

Leelcs
Total trz'oduce:

tons/ acre

Be/1 " 11

Leeks
Ftant number ;

thous. /acre

-Tlnter Cabbage and Leeks

Sulphate of Amnonia, c.;rb. N per acre
None 0.4 Ii{ean I None 0. 4

15
3o
15
3o
15
1o
15
3o

Cabbage failed )

O,2'l) or lla. 8r 7

(l)OrganLcs applied to previous crop or globe beet a:rd peas.

( 2 )exclud.es 'rNo organic marrr:rerr.

(l) fteal of all plots

Al-1 staldard errors have 17 d.f.

to.197
1. 68 1.82
1.80 1.92
2.2+ 2.O1
1.92 1.74
1.97 2.01
1.91 1.79
1.93 1.87
1. 81 1. 88
2.01 2.J2

1.952 1.9*

t0. 140

t. t)
1. 85
2.11
1.81
1.99
I .85
1,90
1. 84
2.16

1.89)

!0.57
tr2,.6
41.1+
t+2. I
\2.'
\2.5
)+2.5
43.5
4r.o
\r.6
L2.63

r0.3c
)+2.5 42.6
+2. 2 t+O. 6
42.9 t+2. B
1+2.5 42.1
)+2.1+ t+2.6
42.5 t+2.6
41.2 t+5.1
+1., t+2. 6
+2.7 44.4

t*2.12 42.12

1 . 1).,, or 2. J/c

No orgalic manure.
Dung.

CS. Composted. town refuse"
SS Sewage slud,ge.
VC Vegetable cqnpost.

t/t61



Yiekls on plots r':,ithout organi-c manure

Sulphate of Armronia-, cr7t. N trEr acre
None 0.4 0.8 1.2None 0.L 0.8 1.2 I S.E.

?ota1 prorhrce: tons per acre Plant nrrober: thous. per acre

Winter Cabbage

Bg/1.12

!0.51
lo.-76
11.00
!.o.52

19424

Series A
Series ts

19t+1
19U+
1945
1gt+6

19t+1
19\4
19 t+5

19t+6
1947

5.27 1.58 a.37 5.33
1.1A 2.51 2.16 1.7O
1.26 2.9t+ ).03 2.51
o.+9 1.5t 1.J8 2.62
4.26 5.61 5.88 8.31
1 . 1+5 2. 21 2.7 5 )+. 21

1.23 1.96 1.9a 1.56
1.54 O.9t+ 1.17 1.91
1 .11 1 .20 1.21 1 .11
1.91 2,10 2.01 2.69
1.58 1.82 1.85 1.24

18.2 19.4 11.1 lr0.82
No figures avaifable

!1 .O45lt 11.5
t0. 100;i
!o.336ii 15.2
lA. )a17lt 1 1.7
lo.955tt 16.5
lO.t+O4;t 17.5

!o.21oii 41.9
!o.419..27.1
!o.2131 t+7. 6
to.591lt V.5
lo.191l" t+2.5

16.6 15.9 15.1
15.1 11.3 15.1
15. E 16.1 1 3. r+

17.9 11 .9 17.5

l+1.1
29.o
t+1.6
\D.6
42.6

w2
28.1
t+1.8
l+6. t+

42.0

l-l+.0
11.o
&2.5
l+3. 1

l+1.8

!o.99
!3 .3t+
!2. \B
!1.17
10.80

(l) tt. clressings of nitrogen in 1942 vere None, A.6, 1.2, 1.8 w;t. per acre,
since no globe i:eet or peas vere grorrrr.

-4,1I standard errors have 17 d. f.

t(s{



E/1

CIIM{TCII AN$YSNS OF EMTTLIZMS

three. Four and Six Course Rotations. 19J9-1947

Cro p,
Year

19r9

19tp

1941

1942

19t+3

19U+

a
b

b

a
b

a
b

1945 a
b

191+5 a
b

:iN
Nitrate of

socla

16.o

15.7

15.7

16.1

15.9

16.1

'16.2

15.8

/,
Total P^0-

Supert- ?

phosphate

17.4
'16.9

15.8
17.9

18.9
18.0

20.0
20.1

n.)
20.l+

D.5t'
19.6

,t9.2
18.8

.19.0

19.6

19.9

/"
lbtal P^l-

Ltlr.,,ur^12)

25.9

25.9

25.7

25.7

26.t+

27.0

ti.2

J),3

,r.'l

rt K"o
Sulphateaof

Potash-

i" K.O
ilfr-rriat6 of

potash

51.2
52.2

52.2
fi.9
57.0
53.8

5J.8
51.7

57.4

57.7
57.t+

57.8
57.1

bu. b
59.9

60.2

a
t
a
b

)+9.5

50.3

49.8

t+9 .9

49.8

l+9. B

51 .2

50.7

1?+7 15.6

Analysis of Sulphate of ammonia 21;Z N assr:med.

1. b refe"s to sprirg dressings in the l-Course Rotetion Expcriment;
a to all other d.ressings in the ]-r 4- and 6-Course Rotation
Drpe riment s. It0rop year 19J9r' includes 19J8 autuurn sovings.

2. lviincr.r 1 phosphatc (used in [-Course only); Gafsa 19J9f+l+r
tr[oroccan 1945-47 .

Sulphate of potash, applied in spring to Potatoes in J-Course untj-I
1946, replaced by Muriate of potash in 1947.

18.85 for Superphosphate in 4-Course.

t69



Cher:-ica1 Anal.ysis of L{anures used in lhrce and. tr'our Course Rotations,

{heat Strav to ltrree and. Four

Crop Year /" Orgaric
.I.,'latter

1939-1+7

C,ourse Rotaticns

70
K2o

',c

N

1939
19,]O
1940 b
19t+1
1942
1943
,t9u+

19t+5
1gt+6
1947

Adco Compos t

19r9
1940
19t+1
19\2
1943
19\4
1945
1946
1947

Dug to Four

1%9
19\o
19t+1
19\2
19t+,
1941+
1945
'l9t+6
1947

Etb , refers to

8J.65
77.oo
84.r0
82.87
79.o8
84.02
81 .00
82.\D
81 .41
Bo.lB

to lttree and Four

12.1+
,t1.7t
15.79
14.\4
'l9.00
20. ,t 0
21 .80
18.04
15.90

Course Rotation

16.45
17.62
14.65
18.08
23.26
,5.20
29.65
1t+.29
14.26

J -Course Spring

o.6oJ
0.5+t
o.rr7
0.,r'r5
o. J+09

o.525
o.5Jz
o.299
0. ri50
o.555

6ourse

o.t98
0.Ao4
o.t9B
o.r9B
0.,1+87
o.528
o.t+11+
o.527
0.504

0.500
o.435
o.52o
0. 5't 0
o '7'to0.845
0. 90r+
o.515
o.t+53

d.ressings

txDn,2"5

o ''114.44
o.191+
o.142
0.118
0.170
0.144
0.088
o,250
o.,t71

Rotations

o.r'16
o.215
o.277
o.257
o.119
0.28l}
O.242
0.172
o.t72

o.273
0.15L
0.118
o.253
0.100
0.288
o.292
o.20,
o.215

1.614
1.500
't.)82
1.',t85
0.817
0.950
o.620
0. 588
o.95t+
't .011

o.3r9
o.1t2
0.1 70
o.146
0.180
o.zto
o.z7t
0.322
o.29O

0. 709
0.414
c.528
0.858
't .020
1.155
't .508
o.69't
0.445

j t10
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CORRTGE}IDA

IdisleadJ¡g faults caused. by d.efective correcting material used. in the
reproduction are listed.

Page

lr/1.6

Rothamsted Field- Experiments. 1939't+7. Vol. I

191+3 Htot J Grain i.-{ean, 14.j; 19t+[ plot 18 Grai¡r Mean, 12, ji
1il+4 Plot 20 C.rain Mean, j7.j.
1il+5 Plot 17 Grain Mean, 1l,O; strar¡¡ figures are 29.9, 15.9, 12.h.

15.1 , 19.3

1940 P]".ot, J-2, JJ.6
191+5 Plot I Roots, IrTo Cross Dressing, J.19
1939 Plot 1 L,imed 2nd. Crop, 11.8

191+3 Plot 11-1 l,ined 2¡rð. erop, ),8; plot '12 Limecl rotal, niJ-.
1949 Plot l+1tlnlimed., Z.O

1941 heading L (only) , 193g Sp. 105 TJnlimed. 0.1
19tp Stand.ard. error (a), o.5t7.
The four ?rrn seed. bed." rows inmediately abwe the stanåard. errors

should be ðeleted"
î{heat Variety 1919-4j Teonan 191+6rt+7 Squarehead.s Master
-Area of each plot at loburn , O.27 acre.
1?+7 Clover So.t-in: 15,4,1+6

1939 Sugar fo tiloburn N increment, -0.05
1946 Dung response, Deep ploughing, -0,10
191¿. Dung respoll", ?hosphate absent, -1.r+; 19r+5 Ði¡ng response,

Deep Ploughing, -0.9 (delete 'rDung .Abs" figure).-
191+5 Delete 2:d decimal places r¡ithout round:ing-off.
191+5 Ðuieg response, Potash absent, 2.l+ (de]ete ìrD,ung pres,tr figure)
1946 Delete all figures on same u:re as *ploughing'f except the

stand.r-rd. errors !1.77 and !2.J1.

191+7 All potash responses should. be positive.
19U+ Shallo'r ploughi¡g, ?otash in seed bed, 77.1+

Sulphate of ammonia treahnent rates, O.l+, 0.8 ci,rü, N per acre.
1947 Standard" error of mean (Uottcnn Hle) 10.54.

1947 Cabbages -r..'eight, response to Sulph.Anrn. to Green crops in
absence of Strar, +O.2O; 19h6 plant Nuriber, responses to
sulph.rrrnm. to Green crops in abs. and. ¡ares.-of strar¡, -1.i
and +0.5.

Insert headings ttTaresrt and. rL{ustardil.

Lucerne Block 3 1st Cycle Thjrd year., No thj^rd. cut.
1938 So:,n lIar. 9. llir.zwcstcd ziug. 25.
31ock 2 Fi¡st yc.:.r Total increase, -C.02

191+2 Barley.Straw S.E. per sub-pAot, 3.31

*h.t

Mz.t
Mr. +
M6,t*
a/6.6
s/6.g

$6. ta
sa/t.3
Bu/l,7

sút.,2
Bu/t* I
a"/+.2
Wt*l
øc/l.l,J
nc/1,12

yc/t,13

Bc/l.14
ncft.t 6

øc/t.2o
Bc/1.21

Be/1.1

ne/t.6
se/t,7

Be/1,10

Bf/1.3
Bt/1. u
Bf/1.6
Bf/1.17
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