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

https://doi.org/10.23637/ERADOC-1-197 pp 1

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.

The Culture and Manuring of
Sugar-beet

Full Table of Content

Experience With Sugar-beet in the Midland Counties

R. N. Dowling

R. N. Dowling (1928) Experience With Sugar-beet in the Midland Counties ; The Culture And
Manuring Of Sugar-Beet, pp 42 - 49 - DOI: https://doi.org/10.23637/ERADOC-1-197

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/197
http://www.era.rothamsted.ac.uk/eradoc/book/197
https://creativecommons.org/licenses/by/4.0/


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

https://doi.org/10.23637/ERADOC-1-197 pp 2

42 sucAR-BEET
. If full advantage could be taken of the crop, and the area under
it extended over suitable land, it should do moie to put the farmins
industrv on a sound basis than any other crop we har"',",.t"., iio.r"-'

EXPERIENCE WITH SUGAR-BEET
IN THE MIDLAND COUNTIES

R. N. DOWLING, N.D.A., P.A.S.I.
,lg*alr,'ral Organi!.r for No*.

IN r 924, when the Notts. Education Committee decided to draw
up and. carry out.a schem€ of manurial cxpcriments on *" arg"r_baa,
crop atong certarn -dehnite lines, it was understood that nimerous
exp€nments and held trials had been carried out in various Darts of
thc country, which had, in a general 

'"uy, 
d"^orrrii"tJ;; ,fi;;: ;f

rnanunat oresstngs. lt was lelt, however, that more evidence was re_
qurred as to the cconomic retums obtained under varying clrs.es of soil,
bearing in mind its natural or acquired fertititv, pr.,Ji"r", .-Ui"i"a
manunat treatment, and climatic conditions pievailing ou.. i'."ri". ofvears. I should.like to mention the fact thai M. N.'H";;t;irt;
in carrying out the whole of tle work
. It was decided to arrange the experiments so that cach series wouldatm to answer one dehnite question, such being in each qrse_

Series r. The effect of nitrogenous top dresings.
Series z. The efiect of potasi.
Series 3. The maximuir profitable manuring.

The first two series have been running for three years, and Series 3for two. years, each being tried 
"n 

t-o o. ihr"" iii;';;';;_ '"-
, Although, as with all cxpcriments on the manuring olsusar_beetthe results over the whole pcriod would appear at n.i,-of""?" ,. 

-Lj

somewnat contradtctory, as a natter of fact dcfinitc info-rmation hasbcen obtained which ;ill be of practical ,"tr.."'aLf iir.'ri"ir'*".
1*li::S^ :,:f:re retiability l,a," -p.",.", ;;;;;J"? ;;aDnormal condltlons.

,. Clinati Cozditknr.-Knowing the enormous influence of varvinq
cttrnatrc conditions it was considered advisablc to t..p..."611 ,..,olEor ralnra and temperature lrom seed_time to harvest.'

ierrel t-Nrtro?anoat:

, , O.bjects : To t-.st the effect of a complete dressinq of artificials(4/ wrtnout a top.dresung of nitrogen; (J) with one t"op dressins ofnrrrogen ; (., wrth two top dressings ofnitrogen.
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S U GAR-B E ET 43

Scheme of manuring per acre :

Plot t. Control (No Manure).' 
[ | cwt- strlohatc of ammonia.

Plot 2. Complctc Dressing .14 cwr. 30 Per cent. superphosphate.

Ir ] cwt. muriate of potash.

Plot l. As Plot 2, plus t cwt. nitrate of soda at sin-gling timc'
Plot [. As Plot 3, plus a second top dressing of r cwt. nitratc of soda

two or thrcc wceks later.

ry25 Trials.-Three ccntres werc selected in thc lcighbourhood
of Newark, thc nature of the soil in cach case being-

Centre r. Light sand with gravel.
Centre 2. Good sandv loam in good " hcart."
Centrc 3. Light loanr rvith gravel.

No farmyard manurc was applied directly to the sugar-bt(t crop6.

At Centic I thc adversc cffect of drought was most Pronouncd.

TABLE I
SHO\I'ING YIELD OF \\ASHED AND TOPPED BEET PER ACRE

I

3

It will be seen that the application of one top dress-ing at singling

o"u. r'.r, Iittle increase of irop orer thc Completc Mixturc Plot at

E;;r; i and 3, whercas at Centre 2 there was an increase of one

a"-p"i "..., Jhi.t gur" a money rcturn over the Control Plot of

i" 
+iJ*ff'd",tJf, dressing whicb was applied thrcel'eeks latcr gave

a orofitable incrtase at Cenires r and z, but a loss at Centre 3'- ' -,i;*oo-ou Scriu, rqz6,-This season was very favourable to the

U"", .tool.nJ ,ft" effectJof dressings of artificial manures werc much

mor" oronounc"d than in tgz5. The j udicious application of manu res

oror.d -*, beneficiat, and r o to t z tons of washed and toPPed- beets

I. "c.. *.r" obt"ined on sand soil. Both centres were on the lighter
[rp"s of ."ilr and at neither was farmyard manure applied direct to
the crop.

Plot t
PIot z

Cozrrlrk
Drcri4

Plor s Plot 4
Conrht?, + on. Cotnlht., + tn-o
ro, Dra'in! oJ Toi Drc$ittgt oJ

Nirrate ol SoJa Nitratc oJ Soda

4 rr
ro 15
66

+l
4lrr I

I

5t2
rr 19

?12

'T "'ii
ro 19

7to

6
t2

7
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++ SUGAR-BEET

TABLE II
NITROGENOUS SERIES

Dqlicatc Plou

n.A yt ,lcr.

1'o?F,l Bc.ts 3ryar

Warsop

I

3
+
I

3
4

t9'5
20'o
20'o
20'2
I9'I
19'3
19'2
19'+

9o
9oro 15

12 t6
g6

129
II 15
II 2

'I'his Table shows the re;ults obtained from the duDlicate Dlots ar
both centrcs. A bare comparison of the figures from tire two'c"r,tres
app€ars at 6rst somewhat confusing, but wherr thev arc considered
in conjunction with. the previous iropping and minuring, definitc
conclustons may be drawn.

. At Ranby rio very pronourrccd increase was obtairrcd by the applica-
tton of a complete dressing (compare Plots r and z), but thc net iiturn,
oYer thc No Manure Plots were very substantially increa^sed when the
lop dressing was applied in addition to a compl6te dressins. and still
Iurther increas€d when a second top dressing was given. "-

fuU fir lcre

folpcd Rcctt

9
IO
II
t2
9

II
I

IO

5

r3
r3
6

3

Sqar

19'3
20-o
20't

I9'I
19'7
r8'3
19'2

No. 4. Complete, + two
Top Dressings .

No. r. No Manure . - -

Less Cost of Manures . .

Yaluc at S+r- lzr toz +
2!.6d.1.r unit of Stsar

d.,er t S'5 l,er ce .

- Thus for an expenditure of d3, r rs- on tnanures there was a net
gam ot {9, #. rd. per acre.

Ranby

,4urap fieLl
Plott ;l'ath?.t Bcrt!

f.r At,.e

Isd.

t+
2

4t t6 g
2,gt8
12 t5 1

3 rr o

{s+,

l2
9

3
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SUGAR-BEET 45

-The-same series at Warsop gave very different resuls. The appli-
catlon ol a complete dressing, costing {2, rs. per acre, gaye an ayerage
tncreasc of 2 tons r 2 c'wr. of washed beet per acre, worth dg, rs, 7d.,
leaving a net increase of{7, os. 7d. due to thc dressing. W}ren, how-
ev€r, th€ top dressings were added, this suboantial gain r*zs lost owing
to the increas€d cost of manures and a lower fleld. At the Warsop
Centre the land was heavilv dressed with farmrrard manure durins the
two previous years, and it'is probable tlut th,J additional nitroge"no.,s

1op dressings supplied an excess of nitrogen, which resulted in a toe
luxurious growth of leaves. and a resultins lower vield owins to late
ripening aid the non-transference of food "materialJ 

1*ith tug[4 f.o^
the lear.es to the root. In contrast with this, the Ranby Cintre had
received very litde farmyard manure during previous y'ears, and the
same quantities of nitrogenous top dressings produced wry profitable
Increases m croP.

$2yj25 2-P61a511;
These experiments were carried out in t925 at th€ same centres

alongside the nitrogenous plots and under similar conditions.
Scheme of Manuring p€r acre :

Plot r. Control (No Manure).
I r cwt. sulohate of ammonia.

Plot z. Complete Dressing .14 cwt. 30 per cent. superpho6phate.
I r ] cwt. muriate of potash.

PIot 3. As Plot z, less the potash.
PIot 4. As Plot z, plus an extra t J2 cwt. muriate of potash.

TABLE III
SHOWING YIELD OF WASHED AND TOPPED BEET PER ACRE

Plot .

."*-;
58

ro r9
713

I

tl
3l,l

o
o
o

+
to
6

3
2
o

Plot 3

6t
tr to
7+

r5
t2
2

A comparison of Plots r, z and 3 show:; the effect of a Complete
l\4anure (Plot z) over the Control (Plot r) i also over the No Potash
(Plot 3). Practically rro effect is produced by adding phosphate and
nitrogen alone, but when poash is included a distinct increase is
brought about at each centre. When the poash is doubled (Plot 4) an
increase is shown at two of the centres, one of which is notably shon
of potash.
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+6 SUGAR-BEET
ry26 Triak.-:These experiments were crrried out at th€ same

centres alongside the Nitrogenous Series and under similar conditions
ofsoil and previous treatment.

TABLE IV
POTASH SERIES

Trcld Pcr ,lcrc

fMal B..t

DuPl;.atc Phfi

Stgar

'Warsop

r 9'8
ry'6
rg'8
r9'9
t8'7
r9'r
r 8'8
r9'7

r9'r
ry'6
20'8
2c'6
r85
r 9'o
r 8'8
185

9 ro
8 r9
912
92.
93rr 6
84

II 7

988 15
ro 16

917
9tro 16
ro+
t2 t5

Again, the two centres produced different results from similar
manuring, and reference to the previous treatment of the land will
show that at Ranby where subetantial dressings of potash had been
applied during the two previous yne-ars no beneft was obtained by a
dressing of potash to the crop, and a comparison of yields with those
obtained on the topJressed plots in Series r on the same field willshow
tiat nitrogen was more urgenrly needed at this centre-

At Warsop the highest average net return was obtained on Plot 4-
r.a., that receiving a double dressing of potash-and reference to the
Nitrogenous Seri-es at the sr-. c"nir" ihows that a definite increase
was obtained by the introduction of potash in the complete mixture
(Plot z, Series r), but the yield could not be further raised until the
po$h was increased as shown in Plot +-Potash Serics, as shown by
the following Table :

D4licatc Phrt

Potash Series t. No manure

Poash Series z. Potash, super and nitrogen
Potash Serie 4. Potash, super and nitrogen

extra potah

Aoerage fic Varncl
B..t ?er .4n

ToB Crl.
93.9+

. II 4
plus

. t2 I

fieu ,.r ,4ffc

'ro?fid B.,t

I

3
+
I

3
+

Ranby
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SUGAR-BEET 47
Scr s g-Marittrutt Proftattc Manu'hg :
This serie was carried out at three centres in r9z5 and at the

Warsop Centre in 19z6 (soil and previous treatment as before).
Objects : To ascertain the maximum dresing of fertilizers which

nrav be economicallv used.
'ftheme of Manirring per acre :

Plot r. Control (No Manure).
( r cwt. sulphate of ammonia.

Plot z. Complete Dressing { r} cwt. muriate of potash.

[4 cwt. 3o per cent. superphosphate.
Plot 3, As Plot z plus r cwt sulphate ofammonia and r{ cwt muriate

of potash.
Plot 4. As Plot z, plus z cwt. sulphate of ammonia and 3 srt. muriate

of potash.

ficA Vattcd But
lcr lct. Stgar

Dqlicatc Plott

Tul,l llarl kct
Stgar

I

3
+

9rro t6
t2 19
126

r8'?
t9't
r9'o
r 8'o

93
II 6
t4+
ro 19

r8 5
190
r8'7
t9'7

Plot 3 has given the highest yield in both cases and it appean from
this and from previous years' results that dressings greater than that
given to PIot 3 actually have a depressing effect on yield.

Corcr,usrols
Nitrogcn.-U nder normal conditions top dresings of nitrogen,

applied early, produce economic increased yields. If, howcver, the
land is rich in organic rnatter, or is in a high state of feniliry and has
received heavy dressings of farmyard rnanure to the beet or previous
crop, it is posible that an excess of nitrogen applied by top dressings
may not only not incr€ase the yield, but may be positively harmful.

' Potash.-A shortage of potash may seiiously limit the yield of
sugar-beer If potash has been supplied during the rotation, and the
soil contains a sufrciency, any further dressing direct to the b€et will
not increase tle feld and may even be detrimental.

Gcreral.li) There can be no hard-and-fast rule or standard
dressing of manures for sugar-beet, and any scheme of manuring must
be ta-sed on a knowledge of the soil, previous cropping and manuring.
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48 SUGAR-BEET
(z) There is a fairly sharp limit to the quantity of anificials

yhich rnay be applied with success, and beyond this yields nuy even
be depressed.

G) Sugar Corrtent. -lt may be stated with confidence that
judicious manurial treatment with inificials is likely to prornote quality
iut that, on the whote, .ii-.."-."iJi.i.*, il-;li";tl ;il;;;i;
imporant r6le in this respect. An examination of all th6 Control-
or No Manure--Plos will show drat a slighdy lower sugar retum was
obained throughout than on the manuria-l p[ots. Excess of nitrogen
is generally responsible for poor quality, but this may be negatived
by a sufrciencv of other neces.sary fenilizing consiituens, or by
favourable climitic conditions. A ihorage of potash rnay also have
a depressing efect on quality.

Cur-rrva, ror.r Trrer.s oN Sucen-Berr. Qpnlas-flaDoocK PRroRy
The object of these trials was to obtain definite infornration

regarding the effects of cultivations on the yield of beet, and it is pro-
posed to repeat them during a number of seisom. It should trc d.rly
understood that no definiG condusions can he drawn from this one
trial.

In the case of the number of hoeinq trials, the obiect was to test
the effect -of soil movement, the killin[ of weeds beiirg a secondary
consideration.

Number of Horv-hotings
Plnt

r Two---on June znd (before singling) and June zznd
z Three June zznd and July roth
3 Four June zznd and July roth

and r zth
4 Five - June zdnd and July r oth

rTth and 23rd

ficlds 2cr ,fcrc
Pht {ont C,ut. E!! Pet e.rrt. Ssgai
rr+6org.z
2 t3 t6 r r8'5
3 t2 rg 3 r9.+
+ 13 rr r rg.r

No increased crop resulted from hoeings in excrss of two-i.r. onc
before singling and one after.

Width of Rout Tiak
Ph, ll,idt,lt it Ia. lorrr C,@t. qrr. P./.crrr. Stgar
r 16| t3 16 3 r8'9
2 tg 13 t3 2 tg.+
3 23 t3 t9 2 tg'3
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SUGAR-BEET +9

..'Ther-e was_practically no difference in yields- It appears that the
additional number of rooG per acre does nof necessarilv 

'mean 
a sreater

yield per acre. The difierence in thesizeof the roots fi. r.*.fi^r"nt
when the plots were Iifted and topped.

June 7th
,, r rth
,, r6th
,, 2ISt

133
rz 16
12 r8
t26

The singling on Plot r nras carried out as early as the Dlanb
could be handled-r'.r. when showing fourth leaf, and ihe resulo'show
an increase of nearly r ton over thJ plot sineled last i also the sumr
content of the crop frbm this plot was the highit obtained at this centie.

It is too early to draw definite conclisions, further work being
necessary,

THE DISCUSSION

Sn Fx.rprnrcr Krrnr,r, in opening the discussion, said that he r*as
greatly impressed, or depressed, by the smallness of the average vield of
beet in this countrv.

He was convi'nced that this could be greatly bettered by more
thorough cultivation of the soil.

The difference between farming and gardening was rnainly one of
soil conditions, and thc difference between the yield of the sam" crops
under the two conditions was enormous.

He thought that the first step to bettcr yield should be cultivation,
aimed at the making of good soil conditions, and that this might bc
followed by improved manuring.

He ascribed the very small increases of vield obtained with nitrosen
manures in some of thi experiments put before the conference toihe
operation of the law of limiting factors and not to any essential
failure ofertificial nirrogen as a manure for sugar-beet. Unless the
other factors ofgrowth werc in balance, no plantiould use the manure
given to it to advantage.

He mentioned that in the near future large supplies of new ty'pes
of nitrogenous and mixed manures would be ivailiSle on the En[lish
market as the produce of our own industries ; and drat these should
prove interesting to sugar-beet growers and other intensive farmers,

Sir Frrorrrcr Hrar,r said that he had had sarisfactory results with
beet grown in rors zr in. apart. He got these by usin! a 7 ft. drill
equipped with four coulters.

Pht Dat. of S;rrgfing ,for Cwt. +r. Prr .r,,t. SLgar

o 2o'3
, ,g'5
o ,9'5
2 20'o

I

3
+
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