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Exrerivents o SUGAR-BEET.—BARN FIELD, ROTHAMSTED.

New Serizs—commencing in 1898. \
|

Lxperiments on the growth of Sugar-beet were made at Rothamsted during 5 conscoutive years, 1871-5; for tl}e
particulars and results of which sce pp. 58-61. Tor summary, and discussion thereof, see No. 92, pp. 27-41, No. 93,
pp. 5148, and No. 07, in the list of papers of Sevies L, given at p. 14.

Having regard to the renewed interest taken in the question of the growth of Sugar-beet, and the profitable produe- ‘
tion of sugar from it, in this country, it was decided in 1898 to make some new experiments at R_othn.msl.gd on the
subject. A special object was, to obtain, in a greater degree thunin the earlier experiments, both fair luxuriance, and
at the same time adequate ripening; so as to ensure both high percentago of sugar, and high yield of sugar per ucre.
It was obviously essential fo employ seed of the most approved deseription at the present time.  Accordingly, we wrote
to Messrs. Vilmorin & Co,, of Paris, who sent us seed of their * While Green Top Brabunt.” Two sets of experiments
were made in Barn Field in 1898, . :

The First Set.—These were conducted on short lengths of land in the valley between Series L and Series II. of the
Mangel plots; and they received, respectively, the same mineral manures as the Mangels, Ope-t‘mrd of the length had <1 |
the mineral manures unly ; one-third the mineral manures and 2 ewts. of Bulphate of Ammonin per acre; and one-third
the mincral manures and 272 1bs, Nitrate of Soda in addition (containing the same nmount of Nitrogen as the
Sulphate of Ammonin), The rows being in continuation of these of the Mangels, they were necessarily gl: the same
distance apart—26 inches; and the Sugar-beet seed was, as was that of the Mangels, sown on ridges. The Sugar-
beet seed was, however, dibbled, and at ouly 8 inches apaxt in the rows,

The seed was sown on April 19 and 20 (1808); and fhe nitrogenous manures were top-dressed on July 11, after
which there was searcely any rain until the 27th and 28th, when nearly an inch fell. In August thore was less than
hall the average fall, and in September less than a quarter the average; whilst in August, and in each month to the ‘|
end of the year, the temperature was over average, The result was, that the nitrogenous manures showed very little
effect. In October, when the crops ought to have been ready to take up, there was o fair amount of rain, and. the “
weather being open and warm, the etops were allowed to stand, to see if there would be more effvet from the nitrogenous
monures, There proved to be some irregulnrity of the soils of this set of experiments; and, indepundently of this, on
the one hand, the drought limited lusurianee, whilst on the other, the high temperatures fayoured the formation of
sugar. The result was, high percontage of sugar in the roots, but, with low amounts of produce, low produce of sugar
per nere, .

1 The summary of the results obtained on Plots 4 and 5 given in the Table below, will clearly illustrate the character
of the crops, both as to quantity and quality. — < .

Tn the case of Mangels, the sugar is determined in the roots with little more of trimming than is usual in the field
for a feeding crop, snd the sugar per acre is calenlated on the weight of the crop as carled. In the caso of Sugar-beet
grown for the manufacture of sugar, however, the sugar is determine in the roots with the crowns _tl.'lmme'd‘ off, andl
the sugar per acre is calenlated on the weight of roots per acre in the cleaned and so trimmed condition. The three
upper divisions of the ‘L'ible show the produce of roots per aers as carled, the weight of leaf, and the proportion of leaf
to 1,000 root. The subsequent divisions show the produce per acre of the cleamed snd trimmed roots, the percentage of
sugar in them, and the Bugagtrer nere in the cleaned and trimmed roots. . ) .

4 The plots having received no nitroganous manure for many years, the yield with the mineral manure alone was

\ only between G and 7 tons per ere; and when trimmed as for sugar, litle over 6 tons, With the very restricted
aotion of the nitrogenous murures owing to drought, there was very little increase by the Ammonium-salts, and much
less than there should have been by the Nitrate of Soda. It will be scen, however, that there was distinetly more
effect from the nitrogenous manures when Busic Slag was used with Potash, Sodn, and Magnesia, than with Basic Slag
alone.  With the restricted growth, but favourable temperature for sugar-formation, the percenlage of sugar in the
roots was fairly high, averaging more than 14, With the limited produce of roots, the produce of sugar per acre was,
on Plot 4, with the full mineral manure alone, 2,081 Ib.; with Sulphate of Ammonia added, 2,274 1b.; and with Nitrale
of Soda added, 3,524 1b.  Thus, therefore, with the plants o wide apart, and with such limited action of the nitrogencus
manures owing Lo season, there was still, with the full minetal wanure and Nitrate of Soda, rather more than 1} ton |
of sugar per ncre.

STANDARD MANURES, and—
SERIES 1. e —_— —
Pror. STANDARD MANURES, Standard Manures Serigs 2. SErRIzs 3.
only. 2 cwts. Sulphate 2172 Ibs, Nitrate
of Ammonia, = of Soda, =
= - . . S m 43 1bs. Nitrogen. 43 11): N@.
Probuct or Roots (as Carted) per AcRE.
i : = Tons cwts. ; Tons ewts, | 'lons cwis.
4 Bagic Slag, and Potash, Soda, and Magnesia .. 6 1 | 13 J 11 18
5 | BasieSlagonly .. .. . .. . .. . 6 9 6 6 10 4 ‘
Propuct: oF LEAF PER ACRE.

4 | Basic Slag, and Potash, Soda, and Magnesia .. .. 1 11 117 | 2 16
5  BasicSlagonly .. .. .. .. . . . . | 1 7 1 12 | 2z 8
Luar ro 1,000 Roor.

4 | Basic Slag, and Pofash, Soda, and Magnesia .. .. | 229 245 T 237
L' Basic Slagonly .. . oo e e e ae | 210 | 261 234
PRrRopUCE oF “ CLEANED AND 'I'Rimnup ” Roors rer AcRE—7Tons, Owts.

4 | Basic Slag, and Potash, Soda, and Magnesia .. .. -8 5 | 7 2 I 1 1
5 Basic Slag only .. G0 AR TN e few N 6 0o | 518 | 9 10
SUGAR 1IN “ CLEANED AND 'U'RIMMED ” Roors—Per Cent.

4 | Basic Slag, and Potash, Soda, and Magunesia .. .. W47 | 1426 | 14-22
5 l Bagic Slagonly .. .. .. . .o o | 1402 I 13+99 1463
SUGAR IN “ CLEANED AND TRIMMED” Roors PER AoORE—Lbs.

‘4 | Basic Slag, and Potush, Soda, and Maguesia .. .. 2,031 2,274 \ 3,524
5 ‘ BasicB8lagonly .o wi w wv s e e i 1,886 1,842 3,108

https://doi.org/10.23637/ERADOC-1-229 pp 30


https://creativecommons.org/licenses/by/4.0/

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

( 8 )

| ExperivenTs oN SUGAR-BEET.—BARN FIELD, ROTHAMSTED.
\ New SErIES—commencing in 1898,

‘ The Second Set.—This set of experiments was carried out on a portion of Plot 9 of the Mangel-land, which had

received Dung and Phosphate, and some Ammonium-salts, for 22 years in succession, 1876-97. TUnlike the goil on
‘ which the first set was eonducted, the soil of this set was, therefors, in high condition, o far as previous treatment was
| concerned. The land was subsoiled, and received o good deal of extra working, in order to secure a good tilth and seed
bed. Mineral manure was applied over the whole on April 6, at the rate of 500 lbs. Sulphate of Potash,and 400 1bs.
of Basic Slag per acre.  Owing, however, to the additional mechanical operations, and the intervention of rain delaying
the working of the land, the seed was not dibbled until May 12, or rather more than three weeks later than the first set.
The seed was put in on the flat, in rows 15 inches apart, with 8 inches apart in the rows. One-third of the area had
the mineral manures alone; one-third 2 ewts. per acre of Sulphate of Ammonia in addition ; and the other third 272 1bs.
Nitrate of Soda per acre in addition. As in the case of the first set, the nitrogenous manures were top-dressed on July 11 ;
after which, as has already been explained, there was great deficiency of rain wuntil October, when a fair amount fell;
and, as the weather remained open and warm, the crops were allowed to stand, to see if there would be more effect from
the nitrogenous manures. There was, in fact, considerable extension of growth of the leaves; but after a time it |
beeame a question whether the inereased growth of leaf was not in part at the expense of the roots. The weather still |
remaining favourable, the crops were left standing until the middle of December; but sugar was determined in samples
taken on November 22 and 23, and also on December 5 and 6. The results showed, in some cases, a rather lower
percentage at the later date ; indicating that the increase in the growth of leaves had been, at any rate to some extent,
at the expense of the roots. The mean of the results at the two dates is adopted. The Table below gives a summary
of the results.

It will be seen that, with the high condition of the land, the produce of roots in 1898 was with mineral manure alone
more than 16 tons gross, and nearly 15 tons trimmed—that is about 21 times as much as in the case of the first set ; whilst,
owing to the limited action of the nitrogenous manures from drought, there was very little increase of root, but more of
leaf, by the addition of these manures. Under these circumstances, the proportion of leaf to 1,000 of root was more
than it should be in favourably matured Sugar-beet, and this was the case notwithstanding that the plants were grown
80 vlose together. The percentage of sugar in the roots was, therefore, lower than it would have been if the roots had
been taken up at their best stage of maturation, that is, before the second growth of leaf. Nevertheless, there was
a produce of trimmed roots of about 15 tons per acre ; and a yield of sugar per acre in the roots reckoned as cleaned
and trimmed, of 4,202 lbs, with the mineral manure alone, 4,865 1bs, with the mineral manure and Sulphate of
Ammonia, and 4,402 Ibs, with the mineral manure and Nitrate of Soda; that is, nearly 2 tons of sugar per acre.

It was decided not to repeat the first set of experiments—those in the valley between Series I and Series I1. of the
Mangels. But those of the second set, under more suitable circumstances as to the condition of the land, and as to
distance apart of the plants, are continued, In 1898, the rows were 15 inches apart, but 17 inches in 1899 and since
in each year 8 inches from plant to plaut in the rows. The same mineral manures as in 1898 have been applied
in each year since.

In 1899, the condition of the land and of the weather being favourable, the same amounts of Sulphate of Ammonin
and of Nitrute of Soda were sown, and harrowed in, on May 2, instead of being left for top-dressing later; and the
seed was afterwards dibbled, also on May 2, as stated in the Luble below. Owing, however, to drought, the plant to,n
great extent failed, and the blanks were filled in by transplanting; but the growth was restricteﬁ froni continued
deficiency of rain.

In 1900, the nitrogenous manures were top-dressed on July 19, and the season being throughout favourable,
there was considerable incrense hoth of roots and of sugar obtained by their use. The percentage of sugar in the
roots is seen to be a good denl higher than in 1898, and the produce of sugar per acre was, with the mineral manure
alone 4,096 Ibs., with Sulphate of Ammonia in addition 5,631 1bs.,, and with Nitrate of Soda in addition 5,643 Ibs.

Produce per Produce | Sugar in ¢ Cleaned

Propor- l of and Trimmed *
Acre, tion of | (Cleaned TRoots.
Prort. MANURES PER ACRE. Leafto | and |
| 1.10{00 of 'Il'{imml'd" — ===
| ! oot, || Roots per l
. Rc:?::d()?s ! Leaf. Acre. | Per Cent. IPer Acre.

Sﬁgo; 18;8 Mineral Manures sown April 6; Seed dibbled May 12 and 13 ; Nitrogenous Manures tqp-di*egsed J l;ly 11;
Crop taken np Dee. 16-19.

—— [ e —— Tons owts.l'ons cwis. 45‘1‘01:5 cwts,| Percent. | lbs,
9-1 ' 400 lbs. Basic Slag, and 600 1bs. Sul. Potash ob o0 ¥ e "16 3 4 15 293 || 14 14 1308 4,292
9-2 400 1bs. Busic Slag, and 500 Ibs. Sul Potash, and 2 cwts. Sul. Ammonla | 16 19 6 14 335 f 15 9 12462 4,365
9-3 | 400 1bs, Basic Slag, and 500 1bs, Sul, Potash, and 272 1bs. Nitratoof Soda | 16 10 6 2 371 l 15 1 | 1305 4,409

Smason 1899, Mineral Manures sown April 12; Nitrogenous Manures sown May 2; Seed dibbled May 2;
Crop taken up, Oct. 21 and 23.

9-1 | 400 Ibs, Basic Slag, and 500 1bs. Sul, Potash .. .. .. .. ., .. | 8 18 e 6853 -
9-2 | 400 |bs. Basio Slag, and 500 1hs. Sul. Potash, and 2 cwts. Sul, Ammonla 9 0 (1 7 , for .
8 4 712 923 |

9-3 J 400 Ibs. Baslo Slag, and 500 Ibs. Sul. Potash, and 272 1bs. Nitrate of Soda

Season 1900. Mineral Manures sown April 23; Nitrogenous Manures sown July 19; Seed dibbled May 11 ;
Crop taken up, Nov, 22-24.

9-1 | 400 ibs, Basic Slag, and 500 Ibs. Sul, Potash .. .. .. .. .. .. | 18 7 | 8 16 | 28 . 12 9 | 1469 4,006
9-2 | 400 1bs. Basic Slag, and 500 lbs. Sul. Potash, and 2 cwts, Sul. Ammonia | 18 13 5 19 318 | 11 8 1446 5,681
326 | 17 7 1 1450 5,648

79—3 | 400 Ibs. Baste Slag, and 500 1bs. Sul, Potash, and 272 1bs, Nitrate of Soda | 18 13 G 2 |
Srason 1901. Mineral Manures sown May 1; Nitrogenous Manures sown i Seed dibbled May 13 ; ‘

Crop taken up,

9-1 [ 400 lbs, Basic Slag, and 500 1bs, Sul. Potash .. .. .. .. .. .. |
9-2 | 400 1bs. Basic Slug, and 500 lbs. Sul. Potash, and 2 cwts. Sul. Ammonia | ‘
3 { 400 1bs. Busfe Slag, and 500 1bs. Sul. Potash, and 272 1bs. Nitrate of Soda |

L
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