This work is licensed under a Creative Commons Attribution 4.0 International License.

Thank you for using eradoc, a platform to publish electronic copies of the Rothamsted
Documents. Your requested document has been scanned from original documents. If you find
this document is not readible, or you suspect there are some problems, please let us know and
we will correct that.

Yields of the Field
Experiments 1939-1947

ROTHAMSTED Volume 2

RESEARCH

Full Table of Content

F Cropping of Newly Ploughed Grassland

Rothamsted Research

Rothamsted Research (1948) F Cropping of Newly Ploughed Grassland ; Yields Of The Field
Experiments 1939-1947 Volume 2, pp 9 - 19 - DOI: https://doi.org/10.23637/ERADOC-1-186

https://doi.org/10.23637/ERADOC-1-186 pp1


http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/186
http://www.era.rothamsted.ac.uk/eradoc/book/186
https://creativecommons.org/licenses/by/4.0/

This work is licensed under a Creative Commons Attribution 4.0 International License.

F/1
CROPPING OF NEWLY PLOUGHED GRASSLAND
A series of three experiments,
1. Great Knott II, 1939-40

Six crops were grown in 1939. Superphosphate was tested on all
of them, potash on beans and pctatoes only. In 1940 wheat was grown,
testing sulphate of ammonia and the residual effects of the previous
orops and fertilizers. Two fumigants, naphthalene and calcium sulphide,
were used againgt wireworm in 1939 and their effects on the six crops
were algo measured.

Design; 24 randomized plots, each split into three for
fumigants in 1939 and for sulphate of ammonia in 1940, the
sub-plots under beans and potatoes in 1939 being split again
into two for potash, In 1940 the experiment was treated as
two randomized blocks of 12 plots each.

Area of cach sub-plot (3 whole plot); 0.0248 acre.

First Season, 1939
Crops; Spring whcat, barlcy, oats, flax, spring bcans, potatoes.
Treatments
Superphosphate; None, 1 cwt. P205 per acre
Sulphate of potash (to potatoes); None, 1 cwt. KQO per acre
Muriate of potash (to beans); None, 0.5 cwt. K,0 per acre

fumigants; None, napthalene (15 cwt. per acre), calcium sulphide
(350 1b. per acres. Fumigants appliecd before ploughing in
Pebruary.

Basal Manuring; 0.4 cwt. N per acre as sulphate of ammonia, to
potatocs.

Crop Notcs

Grass, 11 years old, ploughed; Feb. 1-13. Rolled; Feb. 13.
Harrowed; Feb. 20 - Mar.h

Crop Variety Sown Harvested
Spring wheat  Red Marvel  March 10  August 28
Barley Plumagc Archer March 3 August 28
Oats Star March 3 August 14
Flax Liral Monarch April 11 September 13
Beans Spring March 3 August 28
Potatocs Ally May 20 September 22

Wireworms; Threc samplc estimates of the wireworm populations were
made from series of 6" square soil samples. The first series was

of 11 random samples from the field, the others were of one sample
from each sub~-plot.
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F/2

Cropping of Newly Ploughed Grassland

Second Secason, 1940
Wheat

Treatments

Residual effects of 1939 cropping, and of superphosphate and sulphate of
potash.

Sulphate of ammonia: None, 0.2, O.4 cwt. N per acre, applied as a top
dressing.

Crop Notes

Variety: Wilma. Sccd som: Nov., 10, 1939. Harvested: Aug.l2.
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¥/3

2, West Barnficld, 1940-41

and

3. Appletrec, 1941-42

Eight crops were grown in the first year, testing sulphatc
of ammonia (on potatocs and sugar beet only in 1940), supérphosphate,
muriate of potash and salt. In the following ycar thc dircet effcet
of gulphatec of ammonia and the residuals of thc differcnt crops and
fertilizers were invcstigated, the test crops becing whcat in 1941
and oets in 1942.

Design; 4 randomizcd blocks of 8 plots cach, cvery
plot being split into four for fertilizer trcatments
in the firgt scason, two out of cach four sub-plots
recciving sulphatc of ammoni# in the sccond scason.
Ccrtain interactions confounded with block differcnccs.

Arca of each sub-plot; 0,0167 acre.

Pirst Seasons, 1940 and 1941
Crops; Wheat, barlcy, cats, becans, flax, potatocs, sugar bcet, hay.
Treatments

Sulphate of ammoniaj
To potatocs and sugar beet in 1940 and 1941;  None, 0.6 cwt.
N per acrc.
To all other crops in 1941 only; Nonc, 0.3 cwt. N per acre

Superphosphate; None, 0.6 cwt.:PZO5 per acre
Muriate of potash; None, 0.75 ciwt. KQO per acre

Agricultural salt; None, 3 cwt. per acre.

No fertilizers were applicd to thc permanent grass lcft unploughed
to provide the experimental hay crops;  instcad, the four
artificials werc applied directly to thc sccond-ycar ccreal crops.

Crop Notes

West Barnfield. Grass, 12 years old, ploughcd: Oect. 10-20, 1939.
Rolled: Oct. 21. Springtine harrowed: Nov. 13

Applctree. Grass, many ycars old, ploughcd: Oct. 18-24, 1940,
1 ton per lime applicd and disc harrowed: Nov. 30.

|
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¥/l

Cropning of Newly Ploughed Grassland

Crop Variety Sovn Harvested
1940
Wheat Wilma 20/11/39 August 13
Barlcy Plumage Archer March 13 August 5
Qats Star March 22 August 5
Beang Spring March 22 August 13
Flax Liral Monarch March 22 July 18
Potatoes Arran Bamncr April 27 Scptember 24
Sugar Beet Klein E May 3 October 15
Hay Junc 17
1941
Wheat Wilhclmina 4/12/1,0 August 27
Barlcy Plumage Archer March 22 August 27
Oats Star March 22 August 26
Beans Spring March 22 August 27
Flax Liral Prince April 17 August 20
Potatoes Arran Banner April 30 October 16
Sugar Beet Klein E April 26 October 30
Hay June 30 and
November

Second Seasons, 1941 and 1942

Wheat or Oats

Treatments

Residual effects of first seasons' cropping and of superphosphate, muriate
of potash and salt. '

Sulphate of ammonia:

None, 0,3 cwt, N per acre

The plots that were under hay in the first scasons received all their
artificials in the seed bed for wheat or oats.

Half the sugar beet and potato plots received 0.6 cwt. N per acre in
1940, but there was no residual effect of this treatment.

Crop Notes
Year Crop Variety Sown Harvested
1941 Wheat Wilhemina November 26 August 30
1942 Qats Star March 27 August 20

One plot which had carried flax in 1940 was damaged by an

0il bomb in the autumn of 1940, and new soil was added.

L
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Great Knott, 1939

Standard Errors

375

per sub-plot persplit sub-plot
(ats) (6 a.£.)
per acre o per acre 7
Wheat, grain 2.07 cwt. | 10.8
Barlcy, grain o] 10,2
Oats, grain I=0g 5o |
Flax, seed P 15.0
Flax, straw 547 M 15.3
Beans, grain A 13.5 L4.27 cwt. 22.9
Potatoes, total
tuberg 0.55 tons 7.6 0.91 tons 12:5
Fumigants Supcrphosphate Superphosphate
Abgent Present Mean Abscnt Present| Mean
Grain; cwte per acre Straw; cwt. per acre
Spring Wheat
21.47 x1.04
None 20.5 16.3 18.4 3.4 25.6 31.5
Napthalene 20,5 20.7 20.6 30.1  32.0 31.0
Calcium Sulphide 19.5 17.8 18.6 P T 32.3
liean l20.2 183 | 19.2 33,4 29,9 31.6
Barley
22,22 2157
lione 33.0 7.5 30.2 525 24,8 28.6
Naphthalene 32.L 26.5 2944 iy 1 SR 28.0
Calcium Sulphide 32.6 9250 2245 2Ll 3.3 5247
liean ST 28.7 3057 31,0 28.6 29.8
Oats
20,753 20.533
None 36-2 35.2 35-7 34-1 3505 3408
Naphthalene ] 35.8 33.8 2 253
Calcium Sulpkide| 35.5 31.4 33,4 22:8 - el 33.6
bean Bado - 38 RG 3.2 346 | 33.9
Mlax
1,03 ! 30.725 23,87 2.7,
None 9.3 10.8 10.0 .6 415 38.6
Naphthalene g1 3,0 I 9.6 Wk R 348
Calcium Sulphide 7.2 11.6 9.4 26,0 41,8 3.1
Mean Sab s 1065 l Qe 3 e R 0 e 35.8

Standard errors shown are for use in vertical comparisons, and have 4 d.f.

15
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F/6

Cropping of Newly Ploughed Grassland
Great Knott, 1939

Superphosphate Potash
Absent Present Abgent Present Mean
Spring Beans: Grain, cwt. per_ acre
#1.78° 22,1,° T
None 16.9 17.1 1657 15.3 17.0
Naphthalcne 21.7 19.7 20.9  20.6 20.7
Calcium sulphidc 1.k 19.2 19.4 iyl 18.5
Iuiﬁ?an ' 18-7 1.8-7 l9o7+ 17.7 18.7
=le2
Spring Beans: Straw, cwt. per acre
None 255 20.8 22.6 21.7 22,2
Naphthalene 235.8 22.5 23.5 22,7 23,1
Calcium sulphide 22:5 2h.1 il 22uh 23.3
Mean 23.3 22,5 23.4 2243 22,9
Potatoes: Total tubers, tons per acre
19,392 20.456° 20.277°
None 7+25 8.29 739 8.16 7.78
Naphthalene 7.17 7.06 6.64 7.59 7.12
alciumaulphide 6.26 Tedl 6.53 Tl 6.98
M-.Can | 6. 89 ?- 69 6- 85 7- 73 [ 7- 29
0,263P
Fotatoes: Percentage Ware
None 86.8 89.9 89.1 87.6 88.3
Naphthalenc 86- 8 88- li- 87014- 87- 8 87. 6
Calcinm sulphide 8.1 89.0 85.2 88.0 86.6
Mean [ 85.9 89.1 87.2 87.8 I 87.5
Standard crrorsg
(a) For fumigant comparisons, 4 d.f.
(b) For potash comparisons, 6 4.f.
Wireworm Population: thousands per acre
Before fumigation.
July, 1938 253 (¥59)
hug. 11-24, 1938: 112 (16)
After fumigation No fumigant Napthalene Calcium Mzan
sulphide
April 18-26, 1939 298 212 326 312
=60
These standard errors have 46 4.f.
"
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Cropping of Newly Ploughed Gragsland

Great Knott, 1940

Standard Errors

per whole plot per sub-plot per split sub-plot
{13 8.1, (24 a.f,) (12 4. ¢)
per acre per acre % | per acre
Wheat, grain 3.25 owt, B.3 3.38 cwt. 8.6 3,18 cwt. 7.8
Wheat, straw 4e79 cwt. 10.1 1 4.08 cwt. 8.6 4,03 cwt. 7.8

Crops in | cwt. N per acre 1940 cwt. P205 per acre 1939 Regponse to
1939 0.0 002 0-‘+ 0.0 1.0 Mean pOtaShl939 :
Grain: owt. per acre
1. 69° 2,30 , H.62 | 21.30°
Wheat 35.1 " 39.6 40.4 | ¥7.2 39.6 38.4 -
Barley [36.6 37.4 38,3 | 39.9 349 3.4 -
Oats 5903 56-5 40-8 3?.2 I-I'Oc5 58'8 ot
fMlax 0.5 386 4L 3540 Lh.6 39.8 -
Beans®™ 39.7 39.8 39.5 | 42.2 37.2 39.8 0.9
Fotatoes®|38,3 41.7 41.8 | 39.6 41,6 40,6 0.5
Mean 8.1 38,9 L0 38.5 9.7 39.1 D
*9, 692 20,94 0,92b
Straw: cwt., per acre
*2,04° 13,39 2,40 | 21.65°
Wheat 40.9 L45.4  Lb6.L 43.1 5.3 L,2 -
Barlcy 41.2 11-2-6 1-}-50’; Ll-s-"-l- 11-007 43-0 .-
Oats 46,0 41.9 50.5 L2 48.1 46,2 -
Flax Ke2 45,0 50:5 40,2 et 47.0 ~
Beans* |48.7 5L.3 L9.9 5640 43.9 50.0 1.3
Potatoes™ [47.9 56.5 53.3 | 47.9 57.2 52.6 0.5
Mean 45:0- 432 K9 46.2 48,2 47.2 0.9
%0.83" £1.38 3,170
Grain: cwt.per acre Straw: cwt.per acre
cwt.N per acre 1940 ewt. N per acre 1940
cwt. Po0s Q.0 - 0.2 — Oy liean 0.0 0.4 Mean
=0.982 =0.94 T =1.38
0.0 36.7 38,9 39.9 38.5 43.5 46.5 U48.5 46.2
1.0 9.4 39.0 40.8 Vel 46.5 47.9 50.2 48.2
Response . 0.1 0.9 1.2 3.0 157 2,0
to Phosphatk 1.23 £1.33 11,69 11,95

Standard errors:

# Except for the last column, these figures are for half-plots which received
no potash in 1939, and so are comparable with the¢'yields from the wheat,

(a) for nitrogen comparisons, 24 d.f.
(b) for residual potash comparisons, 12 d.f.

The other standard errors have 1l 4.f.

barley, oate and flax plots.

{
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F/8

Cropping of Newly Ploughed Gragsland

2. Wecgt Barnficld, 1940

Wheat, grain
straw
Barlcy, grain
straw
Oats, grain
straw
Beans, grain
straw
Fotatoes tubers
total
% ware

All standard errors are based on 6 d.f. except those for potatoes and sugar
beet, which are based on 8 d.f.

1.53 cwt

40
1.2%
1.00
1.50
2.75
1.52
0.821

0.740
2,69

Standard crrors per sub-plot

./acrc
"

n

& %

5-1(- Flax

4,0 total producc | 3.46 cwt./acrc 7.

3.k desccded straw| 2,20 " s

2.8 scutched fibre! 0,743 " LTS 5

L.l scutching rug | 0,720 " ol 87

6.0 seed and chaff| 0.97L " i £

10,0 || Sugar beet

L2 total suger Aah " 5T
roots (washed) | 0.864 tons/acre 6.

82 tops By Y U5
sugar % 0.462

llean yields and responscs to fertilizers

Standard
Mean | N P K 8 -errors
Wheat
Grain, cwi. per acre 28,3 L8 %% 1 .96
Straw, " T 348 1.3 327 0.2 0.9
Barley
Grain, " " n 36,4 1.0 X1 1:8tido.i
Straw, " " " 35.6 0.3 0.8 0OJ5:30,50
Qats
Graif, . * " 3647 <13 0.3 .0:35430,75
Straw, . " : * v 46,2 ~2.8 32 3.4 .38
Beans
Grain, " 9 y 15.2 0:3 1.8 0ol 726
Straw, " " " 19.4 0,9 .20k 5L
Flax
Total produce, cwt. per acre 46.0 1.0 1.4 =0,1 3A.75
Desceded straw, " " " 27.3 0.6 "1 Yo 8,00
Scutched fibre " » » 4.8 R, O L, S R
Scutching rug, " . " Tek 0.2 %0,k 0.6 0.3
Seed and chaff, " " " 12,0 0vl “=0.1 0,6 20,49
Potatoes,
Total tubers, tons per acre 9.0210.87 0.38 2.37 0.0, 0,370
Percentage warc 86,0 10.2 ~2,1 5.6 1.2 .3
Sugar Beet
Total sugar, cwt. per acre 9.9 40:3 - 0.8 ' 0s7 4} 2395
Roots (washed), tons per acre 12,6710+23-70,27 0:15 0.72 432
Sugar percentage 19.66=0.45 -0.16 0,09 0.55 20,231
Tops, tons per acre 13.22(1,10 0,20 0.76 1..01 0,216
Hay,,cwt. per acre ek

P
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West Barnfield, 1941

Standard Errors
(a) Bxcluding hay plots
Per whcle plot

Grain, 1,09 cwt. per
StI‘EIW, 2-02 CWt. pCI

Per sub-plot
Grain, 1.93 cwt. per
Straw, 2.94 cwt. per

(b) Hay plots only

acre
acre

acre
acre

Wheat

or 3.[‘10,
or LeTrms

or 5-9}’0,
or 6.9,'.',

I er sub-plot
Grain, 0.922 cwt. per acre or 3.0u, 8 d.f.
Straw, 1l.55. cwt. per acre or 3.45 8 d.f.

lMean yields and responses

Grain: cwt. per acre Straw: cwt. per acre
Responses Responses
1940 Direct| Residual effects Direct| Residual effects
Crép lean N P K S llean N P K )
+0.55 £0.97 2103 2357
Wheat [30.9 -0.3 2 JolE ==0y5 E59.7 y 8 -BE. 5 e e e
Oats [31.2 0.5 1.5 ey P & Vs o S S R N e e el ) )
Barley {31.6 1.7 5 S 0.2 0,9 1397 5 o R e B R D,
Beans 53.0 0.0 O-Z}- 106 ‘On)+ L}-}o? 107 1-6 2.9 ""012
Plax 1355 2.6 0.5 Yo 00 5B A I R == e
Sugar
bEEt 5}-}--0 lnl{- o.}-l- 0-5 -O.J -’—r5¢2 5.0 Ol6 1!2 -003
Pota=
tOES 53-9 "C-Z "007 112 O|1 #5-4 l-l 018 1l6 '001
liean |32.6 0.8 Deh 1.3 - 001205 o R S
30.37 10.56
Direct effects Direct effects
Hay 0.5 063 Iz 1B el 0 PR ey M el =0 g —o0ge
20.46 20,77
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F/10
Cropping of Newly Ploughed Gragsland

3, Appletree, 1941

Standard Errors per Sub-plot

Crop Crop
% %
Wheat, grain |1.40 cwt./acre | 4.9 || Flax
gtraw [2.96 " i 8.8| total produce |3.21 cwt./acre 6.0
Barley, grain |2.04 " . 7.3l desecded straw|2,07 " s Bk
gtraw [1.76 " . L.6) scutched fibre|0.803 " Lo S
Oats, grain |1l.24 " . 5.1f| scutching rug }1.95 " e 155
. straw 2391 : 5.4l seed and chaff|l.21 " N205h
Beans, grain {2.79 " " 119.5 || Sugar bcet
gtraw |4.48 " " 8.1] total sugar 1R s Sty
Potatccs toots (weshed) [0.506 " g
total tubers |0.504tons/acre| 7.0 || tops 1.49 tons/acre 7.3
% ware 2421 sugar % 0.542
All standard errors arc bascd on 8 d.f.
Mean yields and responses to fertilizers
Response to Standard
Mean N P K S €rrors
Wheat Grain, cwt. per acre 28,5 |=0:4° 1.2 5 2.1 «0.9 0.0
Straw, cwt. per acre Fel | 18 <l 52 - 1A #kb
Barley Gratn, N 4o 29107 =085 - e i
Straw, " LU 38,0 i e S e o 3,0 £0.88
Spring Grain, " ® ° 242 |=0.1 0.2 1.3 <0.2 20,62
Doty Strew, * % " 4.9 | 04 1.3 13 Led .09
Spring Grain, " Rl .3 19 1o Sl cmdgl bl di0
Beans Straw " " ® 2l 1 Rl =lLE 88 - B
Flax Total producc, cwt. per acrc|53.6 |=0.1 =5.0 0.5 =1.4 31,60
Dcgecded straw, " L T 10T =53 0.5 0,2 X1.04
Scutchcd fibre, " 4 S SR 0:0 . 0.2 <0,3 =0 3000
Scutching rug, " " o i . T IO PR " R gl + B SR 0TS T
Secd and chaff " i " 159 | 0.3 0.8 -0.6 =0.4 %0.60
Sugar beet Total sugar," " e &%l T I R T R 6.3 X0.97
Roots(washcd), tons per
acre 10.10 | 0,10 0,65 1.55 1.6830.253
Sugar percentage 16.92 |-0,22 0,05 0,30 0.3 0,271
Tops, tons per acre 20,46 | 2.96 1.83 2,17 3.7<0.746
Fotatoes Total tubers, tons per acre| 8.59 | 0.28 0,40 1.86 <-0.2230D,302
Percentage ware B6:3 0.6 1.2 O =13 .11
Hay 1st Crop, cwt. per acre 29T
2nd Crop, " i : 52,5
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Appletree field, 1942

Standard Errors
(a) Excluding hay plots
Per whole plot:

Spring Oats

F/11

Grﬂin, 3.17 CW‘b. pCI acre or ZO.LI-%’ 18 dcf-
Straw, 6.04 cwt. per acre or 23.8%, 18 d.f.
Per sub-plot:
G-I'r'lin, 3'51 CW‘t. pCI' acrc or 22! 6/0, 56 d.fl
Straw, 5.06 cwt. per acrc or 19.9. 56 d.f.
(b) Hay plots only
Per sub-plot :
Grain, 2.41 cwt. per acre or 12.4%, 8 d.f.
Straw, 3.50 cwt. per acrc or 13.3: 8 d.f.
lican yields and responses to fertilizers
Grain: cwt. per acre Straw: cct. per acre
Responses Rcsponses
1941 Direct| Regidual effects Direct/ Residucl cffects
Crop |Yean N P K S |l Mean ¥ | F x
j 1,58 =1.75 £3.02 22.53
Wheat 118.7 a9 -9 0.0 T 182 T S B e s T
Oats 9.6 ok 52 b 00 Bl Lt 7.0 - 39903
Barle 14.8 3.0 1.1 3.7 "'2.6 25.7 6.0 -0.6 7.5 -018
BCﬂnS 2805 ‘l-o 003 2.0 -1;5 1{-5-2 -lcl -1'5 2-6 3.9
F(lax 12.2 102 2!? 002 2'1 23.2 406 5-8 015 0.5
Sugar
Beet 1}-(-'9 —0.3 003 403 -1-2}- 22-9 101 117 3-)-{- _5-1
Potatoed 9-8 105 002 "4.9 103 15t7 ll8 0-5 -501(- 1-3
Mean 15.5 Ul = &7 1,0 00 Bk 1 B O LRSS T S L
20,66 20,96
Direct effects Direct effects
Hay 19.4 5.3 4.1 1.5 =0,1 [|26.2 6.1 kb Sk 367
24,20 =175
Wireworms; thousands per acre
1941 Crop May 19441 June 1942
Wheat 725 725
Oats 525 550
Barley 750 900
Beans " 950 225
Flax 800 725
Sugar Beet 875 625
Potatoes 775 650
Hay 650

550
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