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SIX COURSE ROTATION EXPERIMENT

~

Ba/ll

ROTHAMSTED, Long Hoos .IV, and WOBURN, Stackyard Field, Series B.

Experiment begun in 1930 (Rothamsted) and 1929 (Woburn)
Seasonal effects of N, Pp0s and K70

The six crops of the rotation are sugar beet, barley, clover

hay, wheat, potatoes and rye.

N and P.0_¢

Ky

25

Both at Rothamsted and Woburn there are
fifteen plots under each crop in any year, and each plot receives one of
the threc common fertilizers, sulphate of ammonia, superphosphate and
muriate of potash, at one of five lcvels.
of fertilizers are

The rates of application

0,00, 0.15, 0.30, 0.45, 0,60 cwt. per acre
0: 0.00, 0.25, 0.50, 0.75, W00 cwt. per acre

Plots do not reccive thc same treatment throughout, but on each plot
the fifteen trcatments follow one another in a dcfinite order in
successive ycars, and in this way cumulative cffects of trecatments arc
avoided.

omitted.
acrc at two gtages in thc rotation:

Arca of cach plot:

0.027

Rothamsted 0.025 acre Woburn 0.027lacre. X

Details of the expcriment are ag given in the 1932 Report,
p.131, cxeept that since 1934 the forage crop has been replaced by rye,
harvestcd as a mature crop, and that the grcen monure crops are now

the potato crop and beforc sowing barley.

Sincc 1934 lime has been applicd at the ratc of 10 cwt. per
immediatcly aftcr the removal of

The increments given in the following tablcs arc lincar
rcgressions of yicld on quantity of fertilizcr.
Crop Notes

ROTHAMSTED WOBURN
Variety | Sown |Harvested| Variety Sown |Harvested
Sugar
beet &

: 1939 |Kuhn Apr.22 | Oct.2k Kuhn Mﬁy 4 msv.lh
950 | " May 3 | Nov.26 | " 6 19
1941 o Apr.30 n -3 i Apr.29 Dﬁc.12
1942 iKlein E. n2h | OgteR 4 : 22 : 9
1943 " " n 14 ] :u+ Kle in E - -. 17 : 17
19}41*_ i it ] 21 n 20 " 1 May l‘_ 18
19}+5 n " n 12 n 18 n " n 5 NOV- 28
1946 P s ool ? L Apr.16 Oct.12
1947 " n ] 26 j " 16 n n May 3 " 17
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: Ba/l.2
ROTHAMSTED WOBURN
Variety Sown Harvested Variety Sown Harvested
Barley
1939 | Flumage Archer | Mar. 7 |Aug.16 (Plumage Mar. 1 | Aug.30
l9m n " " 9 n 5 AI'ChEI' 1} 9 " 50
19}-]-1 n n " 25 Sep. 2 n n 17 n 27
1942 " " " 25 |Aug.17 " Apr. 1 =B
1943 n " " 2 n 7 n Mar. L Jul.29
194, ] " n 6 ] 8 " 5. T Aug.zs
19)_'.5 " " n 26 n 6 n n 5 n 2
1946 n " s S0E] n 15 ] " 19 =00
19)_'_7 " " Apr. 10 n 8 n Apl‘. 17 " 6
3 a
015‘9’29 Crimson Clover Apr.Zl;.’t Jul.28 |Broad Red ﬁggg’ Jun. 9
1940 | Montgomery Red | 23.4.39 |Jun.17 { " " [17..39 | " 20
1941 - " | May 3* |Aug.25 4 " 6.5.40 Jul, 10
1942 2 " 195,41 (Jun.27 = % 5B eitl Jun. 26
1943 n n 7.5.142 Jul- 15 n n 20. 5.14_2 n 7
1944, 2 " | Mar.27 20 > i 1644043 = =5
1945 | Crimson Clover { 12.S.44 {Jun.13 s " |Mar, 7% | Aug, 3
1946 | Montgomery Red | 28.3.45 | " 22 | Montgomery| 23.4.45 | Jul.22
el 47 | " l155646 | " 18| Red  |2.5.46 | Jun.17
# Second sowing; first sowing| failed 3
et | Yeoman 22.10.38|Aug.12 | Yeoman | 31.10.38| Aug.li
1940 - 2L Y -6 = 1.11.39 o
1941 . 2. 10,401 " 22 " 26.30:404 " 1
1942 4 el Rt D ! PR, BEFSt 4y
1943 " 10,10, 42f " 2 | Eatemr by rats
194 . A O Yeoman 11,10.43| Aug.10
1945 . 26,10, 441 " 6 | Crop failed
1946 2 17.10.45| ™ 9 | Yeoman | 15.10.45| Aug.21
1947 s 18,10.46| " 5 Squareheads 5.11.46 v
o Master |
- o
Potatocs : ‘
1939 | Ally Apr.17 |Sep.l18 | Ally Apr,12 Sep.8
1940 i t_.26 LI 2 Mar. 30 Sep.l7
1941 . " 29 10ct.2 " Apr.l7 Oct.3
1942 | Majk stic ulfs- - | LB Majestic L 50 |
1943 . xS Sep.17 3 R Sep.20
94, | " Mar.28 | " 29 " lMay 5 Oct.3
19}_"5 n n 29 n 22 n .‘Lpr 2‘+ n Ll-
1946 " 1" 29 Oct. 2 i n 24 n 3
1947 4 lay 2 Sep. 29 5 May 12 %
Rye
1939 8.11.38 |Aug.12 31.10.38{ Aug.11
1940 2310 3% T 5 i P R B B e
1941 2910404 "= 1), 22,10.40 S
19,2 28,10.41] " L e [ b b el )
1943 13.10.42|Jul. 2k 10.11.42| Jul.29
194 2108 09 121051 = 50
1945 2,114, | " 30 10,1134 Aug.3
1946 16.10.45 |Aug.1 5+10.45 =10
1947 18,10.46/Jul. 29 6,11.46 | Jul,29
Yo o)
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Six Course Rotation Experiment Ba/k. 3
lean yiclds and inerements in yicld per owt. of N, P205 and KZO
Sugar Beet
ROTHAMSTED WOBURN

Mean : Mean

Iiel;% N P205 KZO Yield N P205 KZO
Roots (Washed): tons per acre :
1939 | 9.98 2,16 ~1.07 2.03|| 8.76 ol =1.71 Q.44
1940 || 8.25 3, 64 -2.57 =0.24{ 5.84 2.40 -0.39 0.79
1941 || 9.30 T Oali] 0.83) 7.87 Sedll -1.19 0.61
1942 [t12,48 0,76 -0.35 0.3l 6.78| -0.24 -5.33 1.53
1943 112,21 | 7.36  -1.29  ~1.05[ 7.54 | 9.52 -0.98 -1.52
194 | 6.45 | =1.25 2o 19 2,26{]11.56 L.53 1.60 -1.24
1945 (| 12. 44 5.06 -2.01 0.38}[12.75 belt? -2.47 3.12
1946 111.18 A Ta L ~0,99 =0,16f 5.11 2.97 ~2485 - Oya3
19}-]-7 6080 -1088 2:55 0062 8-06 ‘1'23 1-95 0026
Sugar Percentage .—-O~°<
1939 {{17.86 | 1..00 =0,20  1.33/18.25 | £0.05 0.18 -0.10 KX
1940 119,25 | -0.25 e lh G,0L18,66 | ~1.52 -0.13 0,07
1941 #19.52 | -0,01 0.81 0.771118.35 | =0.71 ~0,52 0.20
1942 117.92 | -2.87  1.46  0.90{17.86 | =0.59 ~0.97 =004
1943 ||18.56 | -1. 16 0.46 =0.03 17.67 | =1.27 ~0,40 =0.44
194 (116.58 | ~1.79 2.63 1.32117.76 {=0.35 -0,09 0,26
1945 1119.2% | 1.07  =0.27  0.42{17.98 | =0.41 0.57 0.56
1946 118,10 | ~0.85  =0.16  0.36[19.50 | 0.1l 0.82 0.80
1947 119.22 -0.65 ~1.76 0.261i20,06 | 0.10 0,55 1.01

Total Sugar: cwt. per acre

1939 [135.7 9.6 4.1 9.9 |132.0 |13.5 =59 l.k
1940 131.8 | 13.3 =8.9 -0.9 #21.7 { 7.0 1.6 3.0
1941 [[36.3 | 16.3 53 L.8 |128.9 |10.3 =562 33
1942 (447 | =Lobk 2.6 3.5 {242 |[=1.5 =20,0 5.2
1943 {I45.3 | 2hel  =LeO <40 f26,6 131.5 -41 =6.0
194 1214 | =63  12.5 9.k 1.1 |15.2 5.6 =3.9
1945 ||47.9 21,6 -B.5 2.6 5.9 |22.0 =7.6 12.4
1946 140.4 | 114 =40 0.2 l19.9 |11.7 -10.3 2.2
1947 i126.2 1 =8k Tk 2.8 1323 =he7 8.6 2.

Tops: tons per acre i
1 11.01 | 3.40 =1.00  =0.32{| 5.73 | 2.k

1333 481 | 2.25 <-0.98  -0.25( 2.93 | 0.98 -0.65 0,42
1941 || 8.92 8,18 =0.,22 =0,861l 6,03 | Le&t7 ~1i. 0,52
1942 |12.73 9,99 =308 -1.28} 2.78 {-0.51 -1.66 0.49
1943 || 6,94 | 8.75 182  -0.93} 3.62 3.71 1.8, =0.28
194 |f 9.31 | 3.95 0.35 184 5.95 | 1.37 3,61 =2.70
1945 {|10.46 7.20 122 1,06\ L.82 | 3.49 ~0.73 1.9%
1946 || 9.98 8.97 2:33 0.101 3.27 | 2.80 =1.65 =0.4
1947 | 4o28 | 1.37  1.63 0.041 3.56 | 0.93 1.00 0,21

2,42 -0.52 -0.62
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Ba/ ks
Mean yields and increments in yield per cwt. of N, PZO and KZO
ROTHANSTED i WOBURN
| Mean | | Mean !
“ Yieldl N PZOS P Yield| N P305 i
Barley Grain: cwt. per acre
1939 38.3 18.5 751 -1.9 || 21,6 8l L=6,7 Tl
1940 30.4 19.6 -3.9 =02 || 2243 | 13,9 9.9 -0.3
19“ 2805 1107 6-0 "1.6 16011- 5.)4- 2-1 -4.9
1942 31,0 2135 = =5.7 Tkl 250 1 22,4 8.5 -1.0
1943 32,4 10,6 2:3 0.6 || 15¢1 | 15.7 0.5 242
194‘!4- 3Ol8 1507 3-8 -0-9 19'}4' 905 -50)+ 7-1
1945 3007 10-9 2.7 202 16-0 12.7 "'3-5 "5-!{-
191{-6 3300 7-1 -6-3 Ouﬂ'-l- 2)4-.0 8'9 "l.l "103
1947 255 | lhel =5l m3.8. 0 1Bk | 26,7 5.1 - =i
Barley Straw: cwt. per acre
1939 41.8 17.1 9.5 0611 327 1 20:1-. =%:6 -8l
1940 31.6 25 e 0.6 || 21,7 | 33.9 8.5 O:1
1941 30,4 16.0 10.9 ~2,6 || 21.7 8.7 =28 -0.8
1942 31.8 | 26,9 =2,5 boh | 34.0 | 38,5 6.0 <=3.6
1943 33.6 l?.ll- ll7 "1.0 30.7 31-7 "21-19 8-1-}-
1944 29.7 20.2 8.0 -0.9 |/19.0 |16, =6,1 4.8
1945 351 6.6 0.7 0,3 -1l 23:0° § 20.5 Ll 4.1
1946 §3.5._| 22:6: =7.3 0.5 |l 246 | 15,4 =2.9 =L,k
1947 26.1 19.9 4.3 -2,0 116.9 |19.9 -2.7 ~5e2
Clover Hay. Dry matter: cwt. per acre
1939 22. 3 Qe b 2+9 || 25,1 F12.3 G =17
1940 39.6 9.5 Hsl Ze) |loleAch 15 4.8 hel
l9l-il 1908 6.}+ ‘0-3 -0014. 21.0 "‘7-7 3.6 ‘1-1-05
1942 2345 bhe7  =he3 =47 | 21e6 | =7.4 11.5 37
1943 40,4 9.3 =lh.5 6.6 ||15.6 20,7 =2.9 ~loly
194, 15,6 6.2 U 5 6.2 6.6 |11.6 =3.9 1.8
1945- 8 3603.] b9 ~Loh =09 [l27.5 [12,5 1.3 .59
46 f 31.9 ( 2L3 13.8 6.6 [155.0 | 47 8.7 =2.3
1947 32-0 1-8 -2.5 0.7 23-9 12.1 -2.9 lo?
Potatoes: Total tubers, tons per acre
1939 8.10 | 1.31 2,60 2,35} 6,86 | 6.39 0,57 =0.03
1940 6.72 128 2.0) 2,121 7.07 | 5.20 -2,68 1.00
1941 Q.24 5.79 0.63 0.64| 8.52| 9.63 429 -0.83
1942 9eli7 1.95 -0.33 371l 846 | L4.72 1403 -0.25
1943 8.50 Le29 . 0.1§ 2.50 | 5.90 ] 3.55 1.07 =l1.15
194 10.07 6.38 2,05 O0uB4fl 9498 | 2.07 L4.97 =2.10
1945 9455 3¢79 =095 3.59 §10.61 | 5.46 =2.05 0.90
1946 10.75 1497 =1.73 249 | 6.60| 6.35 =1,79 =-2.51
1947 5.69 1.52.; .82 .29 || 6.5 | l.42 <1.02 2,90
% 59‘3
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Ba/L.5
Six Course Rotation Experiment
ROTHAMSTED WOBURN
Mwnr PO, KO |l Mean| N PO, KO
Yield 25 2° || vield A
Wheat., Grain: cowt, per acre
1939 271 0.7 =5.8 0.2 | 23.3|=1.1 ‘947 =3l
1940 9.7 17 =15 »LAR 1871260 <74 - 0s2
1941 19.3 6:1 =10.2 =45 F D5 1ILE .7 b
1942 e 10.5 2.8 =14 f 10.8]10.5 13.4 =346
1943 36.8 3.9 -0.5 3.8 || (Crop featen by rats in barn)
1944 Bl X9 =L5 -=lb .94 53 05 1.2
1545 || 25.8 12,3 2 | 1.2 (Crop failed)
1946 || 29.2 13,8 18,7 =2k F kIS N o]
1947 |l 25.1 10.1  ~0.4 0.5 g5t B2 =S 5ad
Wheat Straw: cwt. per acre
1959 L}-S-O 22.7 "lnl "'003 35'5 847 20-2 -605
1940 || 34.1 25,9 ‘.1.0 <LEJ 32.5)28.5 =Hif -2l
1941 || 24.3 6.8 w1l =30 Aa5igne 17460 AD
1942 || L44.8 14.8 3.5 ~108# 20.7/359 16 0.0
1943 || 49.0 7 R 3,9 [(Crcp eaten by rats in barn)
194 || 52.8 15.4 =1 =15 || 29.7| 10.5 -3.2 645
1945 || 36.8 22.9 0.7 1.8 (Crop failed) -
1946 || 47.3 19.5 18,7 =55-F 20k 25,9 ~&1 Gb
1947 i 27.5 15,0 0.9, «L6F 1541 Wl N3 65
Rye Grain: cwt. per acre
1939 | 22.1 19.9 3.2 0.0 F - DLz 0 - 0.
15940 26.8 3 - =0.3 0.1 .31 156 T S
1941 || 16.7 10.5 0,3 =k} 35:9] 5.1 =571 10
1942 || 27.8 Bl =0,%3 2.0 23.7] 33.8 hibH ~3.6
1943 | 32.2 0.5 <71 1.5 B7113.3 27 6,0
194, || 31.0 WS 4.5 =L bl IRIARG Rl 0k
1945 || 25.7 12.9  -0.9 238 W] 13,5 <1l <17
1946 || 29.4 10.f  =3.1 0.4 | 14.8] 9.1 ~-2.9 =35
1947 |l 15.8 9.8 1.5 128 M9l 213 &1 =ab
Rye Straw: cwt. per acre
1939 | 42.8 32.9 1.7 =21 % 3551 88.6 -6l %5
1950 | 36.7 1955 0.6 XS5 ) L1103 <9 32
1941 | 25.3 17.1 2,2 =19 % 36.3]15.1 -0.5 BD
1942 || 36.5 24,3 Z.3 1.6 B 12.2]153.2 =6.3 =5,9
1943 || 47.0 32,7  =9.9 2.9 § 25.5|28.9 7.4 =6.8
194 || 62.3 11.6 2.5 5,08 31,8133 &3 O
1945 | 32.7 1.7 0.7 1.6 | 29.1]26.5 5.1 =0.2
1946 | 55.7 17.5 - =59 A5 1 2631163 L] =k}
1947 | 21.8 114 1.6 =24 K 1B.3126.9 =By 5.3

9t
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