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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
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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
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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
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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
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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
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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

{ 63
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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
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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
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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
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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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