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48/Bb/1
DEEP CULTIVATION #)TATION IXPERIMENT

Long Hooa I and III, 1948

Objecta: . :
(1) To compare deep ploughing (about 12 inches) with shallow (about 6

inches

(2) To compare the effects of ploughing in the mineral fertilizers at
different depths with applying them in the seedbed.

(3) To compare the effects of ploughing in dung at different depths.

Rotation: Sugar beet, barley, clover-ryegrass ley, wheat, potatoes, spring
cats. (Ley ploughed in (not decper than 6 inches) soon after first
cut. Sugar beet tops cartcd off).

Treatinents:
Whole plots. 411 conbinationg of:
1. Shallow ploughing (6 inches) v. deep ploughing (12 inchea). (This
is done beforc potatoes and gugar beet, and after ley before wheat,
at the samz time in autwm for all three).

2. Parmyard menure: None v. 20 tong per acre for potatoes and 10 tong
per acre for sugar beet, applicd before plohghing.

3« Superphosphate: None v. 0.8 cwt. P205 per acre for potatoeg and 0,6
cwt. FpOg per acre for suger beet.

ko Muriate of potash: Nome v. 1.0 cwt. Kp0 per acre for potatoes and 0.6
cwt, K50 per acrc for sugar beet.

Treatments 2, 3 and 4 ore applicd only to potatoes and sugar beet.

Half plots (potatoes and sugar beet):
Phogphate and potash (vhere given) ploughcd in v. applied in the
seedbed, '

Bagal manuring: ipplicd in the ridges for potatoes, as a top dresiing for
vheat, and in the seced bed for other CI'ODS.
Sulphate of ammonia, for potatoes 0.6 cwt. N per acre, for sugar beet
0.8 owt. N per acre, for gpring oats 0.2 cwh. N per acre, for wheat
0.5 ewts W per acre, for barley 0.3 cwt, N per acre.
Bagic slag, for barley 0.6 cwt. Po0s per acre.

aréa of cach whole plot: 0.03125 acre (before rejecting edge rows).

Cultivationa, e€ta.d
Ley. Series 1-XS.
Seeds undersown in barley: apr 12, 1947. Rolled: liar 10, 1948. Cut:
June s 15.  Sceds wmixture per acre: 18 1b. ryegrasa (dberystwyth S2.4),
8 1b, late flowering red clover (Cert. N.2, Hother secd), 2 1b, aleike
clover., Previous crop: Barley.
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48/Bb/1,2

L L
= - Potstoese Series 2 ~ KP.
B rtiiicials op licd: Sep:t‘ 29« Dung applied (before deep plouzhing),

- ploughcd 4¢tp about 12 mches)_: Sept 30,  Dung applied (before shallow
ploughinz), plourhed shallow_(aoout 6 inchea): Oct 1,2, Cultivated:
Mar 11s 20, Rolled @nd springtine harrowed: Mar.22, Harrowed twice,
ring rolled: Mor-23« Ridzeds Mor 3ls  Spring aptificials applicd,
potatoes plarted =nd covercd in: Apr 7. Rolled down ridgess Apr 12,
Ridpes harrowwds Moy 10e Grubbed: June 9, 18, EBarthed up: June 19,21,
Hand wiecdeds Junc 10-11, July 28. Sprayed with "Pergnox": Aug 9,
Sprayed to kill heulm: Sept 13, Lifted: Sept 30, Variety: Majestic
(Scotch secd 4)s  Pravious crop: Wheat,

Spring catse Serics 5 = KO
Ploughed: Oct 15-20.  Sprinstine harrowcd: Mar 1. Sulphate of armonia
applied; seed drilled and harrowed in: Mar 5, Ring rolled: Mar.9,
Weededs May 28 = Junc 7. Harvestod: hus 16. Variety:s Star, Previous
crop: Potatoess T ' |

Sugar beet, Series b ~(KS.

Artificiels applicd (before ploughing): Sept 29 ung applied (bef

. . w 4 . % cgrore
deép.ploughlng ’ pl_o_ughe:l deep (sbout 12 inches): Sept }O?p Dung ’
applied (befare shallow ploujjhing);plou[{hcﬁ shallowefabout 6 inchea): i
Oct. . 1,2.‘ Oultivatc‘:d: Mul: 11,20, Rolled and gpringtine harroweds
Mar 22. ‘J:..rrawad tiwice, ring rollcds Mar 23, Sprine artificiala
applicd: apr 13. Harrowed: apr Ue Sced arilled: apr 15 Harrowed
in: dpr 16, Ring rolled: fpr.22, Dusted with Flea bectle dusts
iay ?lduf'j 15.8 Thgatles hand wocded: June 5,  Hoed: June 7 - July 21
Swnzledi June o Hand weeded for thistles: July 28, Lifted: )
Varicty: Klein B, Previous crop: Osta, it VACHRE. s i

Burleys Beries 5 - KB,
Flousheds Nov. 22=25,  Sprin-tinc harrowcd: Mar 1 artifici i
: . rrin: ¢ M artificials appli
awil drilled and harrowed in: Mar 5, Ring rollcc.l: Mar 9, Seeﬂsppl o
;;:;:uzzge u?ﬂers;'.m: ;”iﬁr 15,  Harrewed snd ring rolled: apr 16,  Weeded:
Ay <0 = dune 7, irvegted: aug 16,  Varicty: Plumace '.1:' '
Provious ecrop: Sugar Veets 4 s

Wheate Series 6 - KW.
ourhed: June 17-18, 1947 Ring L1 :

- . ing rolled: June 19 Plourhed de about
ézll;}ches): Sept Lo Ploughed shallow (obout 6 inc.:hca) Se_{ﬁt 2 i
rul;:.v&taﬁ (deep ploughed plots twice, shallow plourhed plots once), ring
a‘rc:d fd gee}t.ploughed plots, all plots cultivated: Oct 2, Rolled twice
. uprlng-tq.ne horrowed: Nov 1. Rolled and springtine harrowed twice:
Ogv]i. Seed frllled and harrowed in: Now 4e Rolled: Mar 16, Sulpha te

Amdonia applicds May 5.  Weeded: May 28-June 7. Harvestod: A
Variety: Yeeman, Previous erop: Seeda)r ! R R

Stindary errors per plot:
;G{- 1-587_ cwbs per acre or 2,4% (4 d.f,)
otatosse Vare yicld, vhole ploty 2.058 tona per acre or 13,9% (4 d¢f.)

» sub-plot, 2,506 tons per acre or 16.9% " A
Sprln»?; oatig, Gri\in; 40&-6 ot ber aecre or lls_.ﬁ?z (J-}- d.f.) /6 (7 .)
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L8/Bb/1.3

heet, Total surar, vhole plot, 3.19 cwt. per acre or 60/ (l|. d.rf.)
sugar beeh sub=plot, 5487 cwtes per acre or ll.l;%{(? :i.f.)

Tops
L sub-plot, 1.849 tons per acre or 9.9% (7,. d.fo)
Grainy 0,846 cwte per acre or 2.1% Ll 36,

Barlcys Grain, 2409 owt. per acre or 7.1 (h..-l.f.)

Wheat-

whole plot, 0.651 tons per acre or 3e5% (4 d.fe)
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48/Bb/ Las
Series I, Ley '
Reaidual Effecta
Regponses to treatments
Ploughing Dung Super Potagh
Shallow Decep| Abs. Prcs.i Abs. TIrea.| Aba. Pres.

)

Hay: Mean yield 6645 cwty per acre (+1.12, Meana +0.79)

Ploughing deep
-ghallow

~1l.6 ~0.6 |

l-l "1-7 "005 ‘ltl -lll
Dung 3.3| 2.8 3.8 ~ - 0.9 5:7 | 2.2 ka4
Supcrphosphate | 1.0 0.4 1.6 | -1 3 - - he2 =2.2

Potash 5.8 5-8 508 }-I-'! 6-9 9.0 2.6 - -

Series 2, Potatoes
Regponses to treatments

Ploughing Dung Super Potash

Mean | Shallow Decep | &bs. Pres. | 4bss Pres.) Abs. Preas.
Ware

Ploughing deep

~-gshallow | 0,23
Dung o 6y
Superphosphate } 1.57
Potash 2y 3
Ploughing deep | -
—ghallow | 0.3
Dung 0.4
Superphosphate | 0.0
Potash 0.5

tubers: Mean yicld 14.85 tons per acre (+l.46, Means +1.03)

0.6

-0.17| 0,98 =0,52|-1.62 2.08
5.04 Lo2ly = - 4e23 5.05| 6.29 2,99
2.52 0.82) 1,16 1.98| = - 0.56 2.58
0.52 ko221 .02 0,72|1.36 %,38] = -

Percentage ware: Mean 96.7
- - (0,2 Oude | Ol 0.2 | 0.2 Ol
0.3 0.5 - - Bub QB 0.6 02
Oll "Ool O.l 0.1 - - O-l -O.l
Ol 0.6 10,7 0.5 0.6 Oslg - -
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L§/Bb/1.5
Serics 2, Potatoes
Superphosphate Potash
Ploughed In Ploughed In
None in ridges None in ridges | Mean

Ware tubers: tons mer acre
(a) (b) and (c) (a) (b) and (e)

Shallor  13.57 | .77 17,02 | k7 [ 158 15.41 | L7k
Dezp i 14.55 Miahl 16,24 12.85 15.82 18.34 | 14.97

No Dung 11.95 11.40 14.82 | 10.52 13.39 15,70 | 12.53
Dung 16,18 17.88 1840 | 16,81 17.02  18.05 | 17.17

Percentage ware

Shallow 98.5 984 98.8 98.3 98.6 99.0 98.5
Deep 96.8 98.6 98.8 98.5 99.0 .2 | 98.8
No Dung 98.5 98.2 98.7 98.1 98.6 99.0 | 98.5
Dung 98.8 98.8 98.9 98.7 99.0 99.1 | 98.9
Mean 9807 98!5 98.8 9804 98-8 99.1 98-7

Standard errors (a) +1.03 (b) #1.25 (c) +1.36
Stondard crror (b) is for use in horizontal comparisons only; standard
Grrors (J) and (c) for use in all other comparisons.

Series 3, Spring Oats

Regidual Zffeets

Regponges to treatments
Ploughing Dung Super Potash
Mean [Shallow Decp |abas. Pres. [4bs. Pres. | dbs. Pres.
Grain: Mean yield 30.8 cwt. per acre (+3.16, Means +2,23)
Ploughing deep
- Sh&llow 009 - - 2- -016 -1-8 5-6 -0.1 109
Dung -0.2 | 1.3 -1, - - | =0.2 =0.2 [-2,1 1.7
Superphosphate [=1,0 | -3.7 1.7 |-1.0 =1.0 - - 0.8 ~2.8
POtaSh. ""1'5 "2.5 "003 —302 0-6 “005 "'5.1 - e
Straw: Mcun yield 49.8 cwt.per acre
Ploughing deep
- ~ shallow 2.5‘ | - - bl 09 Ot 4.6 1.8 52
Sung lib 3‘.1-{ D2 Lt - 5;0\.‘ 0.6 1;0 2-6
uperphosphate [~3.0 [ =5.1  =0.9 |~1.8 =L4. ~ - | ~L4 ~k.6
Potach =19 | -2.6 -1.2 |-2,7 =1.1 | ~0.3 -3.5 - -
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48/Bb/1.6

Seriea s Sugar Beetb

¥

- Responses to treatments
[Plougf i Duny;
Mean hallow Decplabse Prese |dbse Pr

i

Super i Fo
e |

{4ba.

tash
I)I‘GS.

Potal Sugars Mecn yield 5249 cwte per acro (32425, M?ans $1.59)

Floughing deep |

-sh,ﬂllOW i _!{-‘0 2 = e (o -8. 2 "'l{-. g -'!;.. 1
Dun.!?; 2-’: ' f)-j ‘1-1 = o 507 1-5
Superphogphate | =0sk | ~0.8 0.0 | 0.7 =1.5 - -
Potash | 0s8 | 3.8 =2.6 | 3,5 =2.3 | 0.7 045

]
I

Roota (washed): Mean viel . c
Ploughing deep ) yield 15.75 tons per acre
~shallow | ~lel3| = - |~0.15 w2e1l |=1i22 =1.04

I}ung O.S’.l 1069 "0.0? ~ — l-OE} Qn?j
Superphogphite | =0.00 1=3415 0.03| 0,12 =0.24 | = -
Totash 0e25 | 1403 ~0453| 0.32  ~0.32 | 0,07 0Oo43 |

Sugar Fercentnpes Moon 1679

Plouzhin; deep

-shallow 019 | = ~ [=0,00 =0,32 |~0.22 =0.,16
Dung ~0,15 1—0.02 ~0.23! = - 0.00 =0.30
Suporphosphate | ~0,02 |~0.05 0,01} 0,13 =0,17 | = -
Potash | 2008 | 0,12 -0.28] 0,21 ~Q,37 | 0s13 =0429

Tops: Mean yield 18.62 tona per acre (¢0.1+Gl, licans i0.526)
Ploushing Jdeep

-shallow | 2,80 ; =~ -~ | 2.5%  2.65] 1.52 3.68
Dung | 1s65 | 259 1,711 A 0494 2436
.Superphoaphatc ~0,01 {=1.09 1.07|=0.72 0,70 | = -
Potagh Loldi | 0497 1.91| 0.43 245 | 0,49 2,39

Plant Nuwber: Mean 18,3 thousands por acre

Floughing deep

-shallow [=0.7 | ~ = |04 =~1.0 [-0.5 =0,
gung Osk | -0, Ool | = - | 0.6 0,2
uPGIphosphatc i w0, 3 -0.,1 -0‘15 ~0s1 ) -5 e J L
Fotagh i=0p1 | 0¢3 =045 '=0,1 <0,1 | 0,1 0,3

Noxious Nitrosen: Mean 4349

Ploushing deep

=shallow 4e9 = ~ | 5.8 4,0 Lel 57

g‘lﬂg 1 1.-8 2-7 019 e A: 2-4 1-2
upel'pho.‘:;p]m te "'009 "'l.? -0.1 "'0-3 "‘1. 5 o -

PO’Uash 2.J+ i 2.1}- 2.’-}- 0-5 4.3 3.9 009

-1.5
o5
3

5
i=0
i
!

=043

0
Oil’-l- "Ooil-'l-l-
0.19

7+

O3 +

=0e5

5 "11 91

1-#-8 0 . ﬁi-
¢-0.2+ 0.12

1 0,39
~0.23

213 3,07
0.64 2,66
!w0.95 Oe94
"‘0.3 "'lol
Oelp Oud
=0¢l =045
hed  La9
0,1 367
0_. 6 -2.11-
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L4&/Bv/1.7

Series 4. Sugar Beet

|
Superpnosphate Potash
|Ploug.;hed In seed Floughed In seed

in bed Mean

None | in bad | None

Total Sugar: cwt per acre

o (a) { (b) and (c) (a) (1) and (e) {
Shallow 55.5 57.0 525 552 60.1 540 5541
Deep 50.5 53.0 L84 52,0 5443 hi.3 50,7
No amlg 51.2 53-1}- 50-6 49-9 5?»8 1}-809 51-6
Dung 5le9 56.6 50.3 | 55.3 56.6 49.4 5o 2
Meun 53.1 5540 50.5 5246 | 972 49.2 5249

Roots (washed): %tons per acre
Shallow | 16440 16.83 15.%5 15.60 17.75 15.93 16432
Daey, i 15l17 15002 1)4-.39 15.1}-5 13055 1_7)150 15019
No dung. | 15425 | 15,69 15.04 | 14.89 | 17.01  Lh.4l | 15.30
Dung 16433 17.17 15.01 15,47 17.29 14.82 | 16.21
teun ! 15.78 16,03 15.02  {15.63 | 17,15 V6l | 15475
Sugar Percentage

Shallow | 16,91 1693 16.75 16.53 16.94 16,95 16,88
No dung | 16,80 | 17.0h 16,8, |16.76 | 15.98 14

] . e i e . Je 096 16n87
Dung 16,80 15.49 16.78 15,90 15.40 16,67 16.72
o | 16,80 | 16,76 16,60 116.63 |16.69 16,61 |16.79

Q4 e et = weh - 1 1 i
Standard errors (b) are for uwse in horizontal corporisons only, (a) ond (c)
1or use in all other comparisong

Stendard errors ( a.) (b) ( c)
Total gugar s 59 i2.93 t2,60
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L8/Bb/1.8
Seriea L. Sugar Beet
Superphosphate Potash
el ou;:_;hed In seced ‘ £ oug_;hed In seed
None in bed None in bed Mean
Topa: tons per acre

(a (E? and (c) a) (b) and
Shallow 17.86 17. 1 15, 1%.85 | 18.23 5?240 1732
Deep 1939 21.51 19.39 18.97 2L 8k 19.91 19.92
No dung 18.15 17,65 17.21 17506 16,62 17.39 17.79
Dung 19.10 21,00 16.56 15,22 21.43 19:92 | 19.44

Flunt Number: thoug. per acre
Shallow 18.7 | 18,3 1849 135 16.9 18.7 18.7
Deep 1802 17.4 18¢O .16.2 1757 1707 17.9
No 3ung 18.1 18.0 :18e1 16.1 183 13,0 1841
Dung 18.7 k7 16.5 1845 18.5 16.4 18.5
Mecn 15.4 | 17.9 18.4 18.3 1643 13.2 18.53
Noxioug Nitrogen

Shallow | 42.2 40,2 41,0 40,2 L0 41,2 Ll
DBGP IPGO}-I- }4-6- 2 lI-‘Sn 2 45.1 4800 47.0 ‘)-!-6-3
JE\rO ﬂung ‘r+5 ol J—}»l . 8 ~I+¢I|-| 0 f+2 0 ’l-}‘j . 5 Z\“jc 0 “'I-3 . 0
Dung 4545 VYRS W32 42,6 13¢5 4542 Lie§
Mean a3 432 43.6 42,7 ! 4640 Gliel 5349

Standard errors (b) are 'or use in horizontal comparisgons only, (a) and (c)

Ior use in all other comparisons.

(a)

10,325

St{.ndarg errarg:

(b)
20,925

(c)

Tops 20,730
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L.3/Bb/1.9
oeries 5. Barley
Regidunl offects
Regponses to treatrents.
| = =
I tlouzhing Dung; Super Yotash
| leom [Shallow Deep «bae Prege | abse  Pros. [ abse Preae
Grain: Ican yield 40.9 cwte per acre (10.60, Mcansio.hz)
Ploushing deop

_511:1110\"( 0'? Ll - lo-j-l- -1.0 OIO Oni{- Ol!{- 0.0
Du_nc"; 1.6 208 O.lf- e = Z)ll Ool 2-l|- OIB
Superphoaphate | 1.3 1ol  1e5 | 248 =042 - - 2e 0,2
?Otaﬁh "'100 1_008 "'112 "002 -i']...B Onl "‘2-1 e .

Straw: Mean yield /4.0 cwte per acro
Ploughing Jeep ,

"'ﬂhhlllo'i'!r Oll - bl 0.0 0.2 1‘0 "‘O‘S —'0.5 0.7
Dung ' 203 242 24l - - 3-6 1.0 )4-09 "‘005
Superphosphate | 0,2 1l =07 | 15 =l.l - ~ -1.0 1l
rotash 1 0.2 10,4 0.8 | 2.3 =24 I[=1.0 Lod - -

Series 6e Wheat
Residual efrects
Redponses to treatnents
1 Ploughing Dung, Super r'otash
{ Mcan Shallow Decyl wbse Trese | wbse ¥res.| 4bs. l'res.
Grain: Mcan yield 40.7 owte per scre (2,04, Meanail.hﬁ)
1’1011;}1'_1_1]{) ‘]t’el)
~ghallow -3.5 - ~4e5  =2.5 ST RS - -2,3% o7
dung 2.2 |1.2 3 Y - 2¢3 2.1 | 45  =0.1
Superphosphate { 0,7 | 1s7 =0.3 | 0.8 0.6 - - 10 O«
tokadh 10,9 12,1 =03 '32 «~ld [1.2 0,6 | = -
Strows Mean yicld 50.6 cwte per acre
rloughing deep ,
5 ~shallow  [-3.4 o - =342 =36 1.2 =5.0 [=1l.§ =5.2
ARE 2¢7 12,9 2.5 | = - 3.3 2,1 | 83 =049
Superphosphate | 0.2 |24 ~2,0 [ 0.8  =0.4 - - [=0.6 1.0
lDtD‘ h 1 002 :ZIO 1'6 3.8 “"_5-24- |~006 1.0 - -
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