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ON THE GROWTH OF SILESIAN BEET AS A SUGAR 
PRODUCING AND A FARM CROP.

A  paper on the above subject was read by Professor Charles 
A. Cameron, on December 11 last, at the house ot the Royal 
Agricultural Society, 42, Upper Sackville-street. On the motion 
of Sir George Hodson, Bart., seconded by Mr. Hans H. Woods, 
D.L., Lord Talbot de Malahide occupied the chair. Tbe Chair­
man said he felt highly honoured in being called upon to occupy 
the chair. The question which they had before them was a very 
important one, if it could be carried out. I t  was not the first time 
he had given his attention to the subject. He perceived Mr. 
Sproule present, who, in conjunction in some degree with himself, 
had worked up the subject many years ago, but there were so 
many difficulties in the way that the results were not then successful, 
although there was a manufactory established in Ireland for the 
purpose. The present movement, he hoped, would be a most 
successful one, and he was confident that they would hear much 
interesting matter from his friend, Dr. Cameron, so that it would 
be unnecessary to take up any more of their time; and he would 
merely call upon Dr. Cameron to deliver the lecture which he 
kindly promised to favour them with (hear, hear). Dr. Cameron 
then read his paper.

N A T U R E  A N D  S O U R C E S  O F  S U G A R S .

The term sugar is a general one, applied to several compounds 
of carbon, hydrogen, and oxygen (carbo-hydrates), all of which 
possess a sweet flavour. O f the various sugars, only four are of 
importance, namely, cane sugar (sucrose), grape sugar (glucose, or 
starch sugar), fruit sugar (fructose, ^inverted, or uncrystalizable 
sugar), and milk sugar (lactose, or lactin). Cane sugar occurs 
abundantly in the sugar cane, the sugar grass (Sorghum saccha- 
ratum), several varieties of the maple, in beet roots, mangels, 
carrots, turnips, pumpkins, chesnuts, and many other plants. 
Grape sugar is found in fruits, especially when they have been 
dried and kept for some time ; and it is the sugar produced from

Because it rotates a ray of polarized light to the left, whilst cane sugar rotates it to the 
right.
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starch by the action of sulphuric acid, and during the germination 
of seeds. F ru it sugar, or fructose, is found in a great variety of 
fruits, and cane sugar is converted into this substance by prolonged 
boiling. Treacle consists of a mixture of 50 parts non-crystaliz- 
able sugar and a little grape sugar, 25 parts water, and 25 parts 
of saline matter.

The quantity of starch sugar manufactured for sale is trifling, 
but enormous amounts of this saccharine substance are inciden­
tally produced in the manufacture of malt liquors and alcohol. 
Cane sugar, as a commercial product, is at present obtained from 
only three sources—namely, the sugar cane, the beet, and the 
maple. The consumption of sugar is rapidly increasing, not only 
in the United Kingdom, but throughout the civilized world. Last 
year the enormous quantity of 16,000,000 cwts. were imported 
into the United Kingdom, and of this amount 14^ million cwts. 
were entered for home consumption. Of the sugar consumed last 
year in these countries, only 5,224,470 cwts. were imported from 
British possessions, and of the balance of 9£ millions of cwts. 
more than one-third was beet root sugar, and came from the Con­
tinent. France alone in 1872 exported into the United Kingdom, 
for home consumption therein, no less than 2,238,811 cwts. of 
sugar, consisting, no doubt, nearly altogether of the produce of the 
beet.

Even in America the beet sugar industry is extending ; and 
one sugar company (Alvaredo, California) produced last year 
1,000,000 lbs. of sugar, and fed 350 cattle on the pulp.

I M P O R T A N C E  O F  T H E  S U G A R  M A N U F A C T U R E .

The consumption of sugar in the United Kingdom has now 
reached the high proportion of about 50 lbs. per unit of the popu­
lation, and it is, therefore, a question well worthy of serious con­
sideration, whether it is desirable to produce this valuable food in 
our own land or to continue to import it from foreign and colonial 
countries. The sugar in beet is worth 2fd. per lb,, and experience 
has shown that from 1^ to 2-J- tons of sugar may be produced from 
a statute acre of beets. Except in market gardens, there is hardly 
a food crop cultivated in this country which realises from £35 to 
£60 per statute acre, the values of the variable quantities of food 
produced from a statute acre of beet roots. No doubt, the whole 
value of an acre of beet sugar does not go to the farmer ; it is 
divided with the manufacturer ; but the profits of each are suf­
ficiently ample. 1 he late rapid spread ol beet root cultivation 
throughout so large a portion of the Continent, and the yearly 
increase in the number of European beet sugar factories, unmis­
takably prove that the growth and treatment of beet sugar must 
be operations amply remunerative to those engaged in them. Walk-



hofT in his Praktische R 'ûbenzuckerfabrikan t,* page 7, gives the 
following account of the state of the beet sugar industry :—

5

Number
of

Manu­
factories.

Quantity of 
Beet-roots 

used.
In  cwts.

Quantity of 
Sugar 

extracted. 
In cwts.

Average con­
sumption per 
manufactory. 

In  cwts.

Germany ... 296 51,495,494 4,319,640 172,619
France 434 82,850,000 5,800,000 190,915
Russia 300 42,400,000 3,792,000 141,334
Austria 212 42,300,000 3,400,000 199,530
Belgium 108 14,200,000 1,000,000 131,482
Holland 18 2,143,000 150,000 119,060
Sweden ............... 4 770,000 61,600 192,500

1370 236,158,494 18,523,240 172,380

A Prussian cwt. is equal to 113.426 lbs. English.

In  1827 there were only 39 sugar factories in France, and in 
1850 the amount of sugar produced was only 64,000 tons; last 
year the quantity manufactured was 400,000 tons. Only a few 
years ago there was not a beet sugar factory in Russia ; now that 
empire promises to rival Germany in this great industry.

Mr. Pauw  in his excellent pamphlet on the beet sugar manu­
facture in Ireland states that in Holland the dividends from the 
beet sugar factories vary from 8 to 16 per cent.

T H B  S U G A R  B E E T .

The mangel wurtzel, the common garden beet, and the white 
Silesian beet are all mere varieties of one plant, 13eta vulgaris. 
The composition of all the varieties of this plant is essentially 
the same, but one kind—namely, B eta  alba , or white (Silesian) 
beet— contains a larger amount of sugar than is found in the other 
varieties. By careful selection of seed and other means, the 
growers of beet have succeeded in producing varieties very rich in 
sugar ; and it is these kinds that are chiefly cultivated when the 
roots are intended for the sugar manufacturer.

* Der Praktische Rubenzuckerfabricant und raffinadeur. Braunschweig, 1871.
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Payen has minutely analyzed the white beet, and, according to 
him, its composition is as follows :— 100 parts contain :—

W ater ... ... ... ... ... ... 83.5
Sugar ... ... ... ... ... ... 10.5
Cellulose (woody fibre) ... ... ... ... 0.8
Albumen, casein, and other nitrogenous substances ... 1.5
Malic acid, gummy substances, fatty substances, aromatic 

and colouring principles, essential oil, chlorophyll, 
asparamide, muriate of ammonia, silicate, nitrate, sul­
phate, and oxalate of potash, oxalate and phosphate of 
lime, phosphate of magnesia, oxalate of soda, chlorides 
of sodium and potassium, pectates and pectinates of 
lime, potash, and soda, sulphur, silica, oxide of iron, &c. 3.7

100.0

Since Payen made his analysis the composition of the beet has 
been greatly improved. The sugar in the beet is pure sucrose 
(cane sugar), neither inverted nor grape sugar being present. 
Formerly not more than half the amount of sugar present could be 
practically extracted in a crystalline condition ; but by means of 
certain improvements— notably the diffusion process— from 80 to 
85 per cent, of the sugar can be extracted. Those roots which are 
not less than one pound nor more than three pounds in weight 
contain most sugar. W hen the specific gravity of the juice of the 
root exceeds 1.070, they are pretty certain to be rich in sugar. 
Excessive luxuriance of foliage exercises an injurious effect upon 
the quality of the beet root, as indeed it does upon the common 
mangel. The practice of growing enormous roots of any kind is 
undoubtedly open to serious objections. Monster roots are almost 
always very watery, and they do not store well. As a larger num­
ber of small roots can be grown than large ones, and as the for­
mer, weight for weight, contain more actual nutriment, I  have no 
doubt that a crop of moderate-sized mangels or turnips is more 
valuable than one composed of overgrown roots. Though the 
farmer may have a very large quantity of roots to cart in from his 
field of monster mangels, yet it should be borne in mind that the 
extra weight, as compared with a crop of moderate-sized roots, is 
merely water.

F. Sestini and Gr. Del Torre have recently experimented on the 
growth of sugar beet, and they state* that the gross produce or 
weight of each is the same with both thick and thin sowing, but 
that the amount of sugar is greater when the roots are small. I t  
is clearly, then, an advantage to sow thickly.

The produce of Silesian beet per statute acre varies very much, 
according to conditions of climate, soil, manure, and tillage, and 
depends to a great extent upon the kind of seed sown. I t  is found 
that the beets richest in sugar produce seeds from which plants

* Gazzetta Chemica Italiana iii.., pp 190— 195, 1873.
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rich in saccharine matter can in time be developed. By attention 
to this point, as well as to some others, beet growers—notably, 
M. Vilmorin— have succeeded in producing roots containing from 
13 to 18 per cent, of sugar. I t  is not difficult to procure the 
seed of the varieties of beet richest in sugar ; and I cannot under­
stand why other kinds, containing only from 6 to 9 per cent, of 
sugar, are still largely cultivated even in France and Germany.

In the early part of the century the yield of beet was very 
small on the Continent : only 8 tons per acre were obtained in 
F rance; whilst at the present time, according to Mr. Barruchson, 
16 tons is about the average yield. In  the “ Report of an inquiry 
into the composition and cultivation of sugar in Ireland,” by Sir 
Robert Kane and Messrs. Sullivan and Gages, a table is given, 
showing the quantity of sugar beet obtained per acre in various 
parts of Ireland. The beet was sown in 18 districts, and the pro­
duce in roots varied from 12 to 52 tons per statute acre. On the 
farm of Lord Talbot de Malahida the yield was from 48 to 52 
tons per statute acre, and 12 tons of leaves were also obtained. 
The crop had been manured with 45 tons of farm dung per acre. 
Out of the 18 crops one yielded 2^ tons (this crop failed, it was 
stated, because.it had been sown late), one gave 16 tons, one 18 
tons, seven from 20 to 30 tons, and eight from 31^ tons to 52 tons. 
In the M ark-lajie E .cpress for October 4, 1852, Sir. James Reeve, 
of Leatherhead, Surrey, states that he obtained 38 tons 17 cwts. 
96 lbs. of Silesian beet per acre ; whilst the orange globe gave 
him a crop of 30 tons 10 cwt. 9 lbs. and mangel wurtzel a crop 
of 32 tons 13 cwt. 6 lbs. per acre. I t  is stated that by judicious 
management 40 tons of beets per acre may be obtained ; but this 
is a very high estimate.

There can be little doubt as to the suitability of Ireland as a 
root producing country. Larger crops of mangels are more fre­
quently obtained in Ireland than, cœteris paribus , in England or 
Scotland, and in this respect Ireland is far superior to France and 
Germany. As the beet is a close congener of the mangel, and may 
be properly grown under almost identical circumstances, it is evi­
dent that very large crops of white beet could be grown in Ireland. 
The mild and moist climate of this country is favourable to the cul­
ture  of the beet. In  most parts of the continent where this crop 
is cultivated it sometimes fails from spring and early summer 
droughts, and occasionally from premature frosts. In  Ireland there 
is usually abundance of rain in the early summer months ; and 
frost seldom appears until Christmas or later. This mildness of 
climate permits the growth of the beet to go on until December it 
necessary, and favours the conversion of the non-saccharine carbo­
hydrates of the root into sugar. I t  is quite a fallacy to think that 
brilliant sun light and tropical heat are necessary factors in the 
production of sugar. They are, indeed, when the sugar is deve­
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loped in the foliage, but they lessen or prevent the production of 
sugar in the roots. Beet roots carefully protected from the solar 
beams contain far more sugar than is found in those roots which 
are partly exposed to direct sun light. Dr. Voelc.ker found in 
that portion of a beet root which.lay completely below the soil 8̂ - 
per cent, of sugar, and only 4 per cent, in the portion of the root 
which grew above the soil. In Ireland the summers are not hot, 
but that is not a disadvantage, but rather the contrary in the case 
of beet culture ; for although this plant grows indigenously in Por­
tugal, it does not thrive as a sugar producing crop in very warm 
climates.

A company has recently been established in Dublin for the pur­
pose of introducing the manufacture of beet sugar into Ireland. 
I t  has secured a large farm at Bodenstown, county of Kildare, 
whereon it proposes to grow beets and manufacture beet sugar. 
I t  also proposes to purchase beets from the neighbouring farmers, 
for which it offers £1 per ton. As it is important that only the 
varieties of beet richest in sugar should be grown, the company 
decided to make some experiments with the view of ascertaining 
the kind which it could cultivate with most advantage, and which 
it could recommend to be grown by the farmer. Accordingly, ten 
kinds of seeds were sown in the demesne farm of Mr. Hamilton, at 
Abbotstown, county of Dublin, which were kindly placed at its 
disposal by that gentleman. The land in which the beet was 
grown is a rather stiff clay, and at the time of sowing it was 
almost impossible to get a fine tilth, owing to the drought which 
then prevailed. The consequence was that the seed germinated 
very unevenly, the young plants in some instances’ not coming 
up for several weeks. The crops were manured with thirty 
tons of dung, some bone superphosphate, and two cwts. of kainit 
(crude potash compounds) per statute acre ; the land was well 
limed. I  think that the amount of farm-yard manure applied to 
the crops was excessive, and with less manure the result would 
have been more satisfactory. The results of this experiment are 
given in the following table :—
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Some of the roots grow n in each p lo t w ere subm itted  to me for 
analysis, and the following were the results obtained
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The analysis of each kind of beet represents the average com-
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position of three roots ; the average weight of each kiod was as 
follows :—

Average Weight o f Roots.

I 2 3 4 5 6 7 8 9 I O

N

- Q - Ûo r Q - O
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v O X 1— 1 • «

X

•
NH X
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These results are very satisfactory. I f  the three best kinds of 
beets (Nos. 7, 8, and 10), as shown by these experiments, be grown, 
the yield of sugar (for manufacturing purposes) will be from 2 tons 
1 cwt. 44 lbs. to 2 tons 10 cwts. and 109 lbs. of sugar per acre.

The Rev. Professor Je lle tt has determined the amount of sugar 
in Irish grown beets by means of his new saccharometer, and 
found the proportion to vary from 11.02 to 12.59 per cent.

T H E  B E E T  A S  A  F U R E L Y  F A R M  C R O P .

The white beet is a well flavoured root and is eagerly eaten by 
cattle. T he non-nitrogenous substances which it contains are 
chiefly sugar, a food material probably more valuable, and cer­
tainly more palatable, than starch and pectose, which constitute 
the greater part of the nutrim ent of the animals of the farm. The 
sole object of converting barley into malt to be used as a cattle 
food is to change the starch of the grain into sugar— an operation 
attended by expense as well as wraste of material. Some expen­
sive articles, such as locust beans and molasses, which are often 
given to cattle, are valuable only for the sugar which they con­
tain. I f  it be desirable, then, to feed cattle on saccharine food, 
why not produce it on the farm ? W hy not grow the Silesian beet, 
which contains from 8 to 13 per cent, of this valuable alim ent? 
I f  there were never to be established a sugar factory in Ireland, 
it would clearly be to the interest of the stock feeder to grow a 
crop yielding him a couple of tons of sugar per acre, and in culti­
vating which he need not in the slightest degree inteifere with his
usual system of cropping.-

Not only does the beet crop enable the farmer to grow immense 
quantities of that which Mr. Banting terms the most lat producing 
of all foods— namely, sugar— but it also takes out of the soil and 
air a greater quantity of absolute nutrim ent— of dry matter 
than a turnip crop does, and a  much larger amount of absolute 
nutrim ent than a potato crop.

In  the following table the amounts of solid food yielded by the 
Imperial (the true Knauer), acclimatized in France, and by an



12

average of the 10 kinds of beet grown at Abbotstown (some of 
which ought not to be cultivated) are contrasted with the amounts 
of dry food furnished by an acre of Swedish turnips, of mangel 
wurtzel, and of the potato :—

Composition o f Roots and Tubers.
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Water ... 79.72 82.416 90 88 75Solid Matters 20.28 17-584 10 12 25

100.00 100.00 100 100 100

Tons. Tons. Tons. Tons. Tons.
Produce per statute acre ... 28.56 22.56 30 3° 8
Amount of dry food per acre 5-78 3-97 3.00 3-6 2

Professor Wilson, in his “ Farm Crops,” vol. 1, page 309, states 
that the average yield of swedes in 37 farms in Mo ayshire during 
five years was 21 tons 19 cwts. 7 lbs. per acre, a d he considers 
that 20 tons constitute a fair crop, and indicate go d cultivation. 
I  may have under estimated the yield of common mangels ; but if 
from 40 to 50 tons per statute acre are attainable by good 
management, abundance of manure, &c., we must bear in mind 
that by good management it is also possible to produce propor­
tionately large crops of the sugar beet.

B E E T  R O O T  C U L T U R E .

The soil for the growth of the sugar beet may comprise every 
kind of land suited or root crops generally, except boggy or 
moory soil. The sugar beet resembles the carrot or parsnip in 
the manner of its growth rather than the turnip or common man­
gel, which are so much above ground: the lighter soils are there­
fore unsuitable. The clayey loams constitute the best soils for the 
sugar beet ; the heavier soils, when not too stiff to admit of due 
pulverization, producing the best roots.

In  the growth of the sugar beet quality is equally important 
with gross weight, and for manufacturing purposes it is still more 
so. Ordinarily this consideration has been too much neglected ; 
and hence, by heavy manuring, the farmers have sought to grow 
large crops, altogether irrespective of quality. Direct applications 
of farm-yard manure in large quantity are always injurious in



this respect. This manure is best applied in the autumn, before 
the first ploughing of the land intended for the sugar beet. Unless 
lime exists in the soil it should be applied during the preparation 
of the land for the crop, as it is an essential ingredient for the 
proper development of the beet plant. A t  the time of sowing it 
is advisable to use a liberal supply of bone superphosphate, as that 
substance not only pushes forward the young seedling plants at a 
time when they are peculiarly susceptible to injury, but it also 
forms a most suitable manure for the crop afterwards. The quan­
tity must depend on the state of the land, but may usually be 
about four to five cwt. to the statute acre. As the beet is very 
rich in potash salts, it is advisable, in most cases, to apply 1 or 2 
cwts. of kainit to a statute acre of this crop. The soil for the 
sugar beet should be naturally fertile, or have been enriched by 
previous applications of manure, rather than direct applications 
for the crop beyond that of the superphosphate ju s t indicated.

The place in the rotation may be that of the ordinary root crop, a 
portion of the land which would otherwise be in Swedish turnips or 
mangels being reserved for the sugar beet ; or it may follow 
Swedish turnips or potatoes with great advantage—the previous 
preparation and treatment of the land for these crops forming an 
admirable preparation for the beet.

The preparation of the land consists of deep and minute pulveri­
zation. A much greater depth of tilled soil is required for the beet 
than for the turnip, on account of the former growing in the soil 
and the latter on it. The sugar beet must not, in fact, be grown 
overground under any circumstances, and this condition shows the 
necessity of deep tillage. The preparation of land for root crops 
generally is so well understood by our farmers that it is quite un­
necessary to enter into minute details; besides, the number of 
ploughings, harrowings, and cleanings must be regulated by 
the condition of the soil to be operated on. Pulverization, though 
absolutely essential to the proper development of the roots, is not 
more necessary than proper cleaning of the land from weeds in 
the preparatory stage. Unless this be done the young beet plants 
are liable to be injured by the weeds growing up vigorously amongst 
them ; and without due preparation of the land in this respect it 
is expensive and difficult— indeed, almost impossible in wet 
seasons to keep down the weeds during the growth of the crop. 
These considerations show the advantage of making the sugar 
beet follow a manured crop wherever it may be practicable to do so. 
The due exposure of the soil to the atmosphere in winter is also 
well known to our farmers as essential in the preparation of the
land for all root crops.

The most approved mode of cultivating the sugar beet is on the 
flat surface, a lter the soil has been duly prepared by the necessary 
ploughings, harrowings, grubbings, and rollings, in rows 16 to IB

i3
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inches apart—distances quite wide enough to admit of the action 
of the drill grubber between the rows during the growth of the 
crop. These distances would not suffice for raised drills in which 
farm-yard manure is to be applied, but, as before observed, no 
liberal application of farm-yard manure can be made without 
proving detrimental to the quality of the roots. Hence, on soils 
exhausted by cropping, however suitable the kind of land, sugar 
beet should not be grown, as heavy, direct manuring must not 
take place. Where raised drills are determined on, they will rarely 
be less than 20 to 24 inches apart, and in such cases 8 to 10 tons 
of well-rotted farm-yard manure may be used in the rows, though 
any application in this way is not to be commended, for the reasons 
already explained. A  greater depth of pulverised soil is obtained 
by using the raised drill, and it may have some advantage over the 
flat surface in very wet seasons. But, under ordinary circumstances, 
the latter is to be preferred.

The proper seed time, as in the case of all farm crops, must 
depend a good deal on the character of the season. In  the sugar- 
producing districts of the Continent every matter connected with 
the production of the beet roots has become so much the object of 
attention that the seed time there is frequently determined by the 
temperature of the soil at the depth of a few inches, as indicated 
by the thermometer. But farmers generally will not trouble 
themselves with minutiæ of this kind. Observation, founded on 
long experience, enables them to determine with sufficient accuracy 
when seed operations should take place. In the case of biennial 
plants, like the beet and the turnip, they have a tendency, if sown 
too early, to throw up the flower stem during the first year, instead 
of the first season being altogether devoted to the development of 
the roots, which thereby have stored up the requisite supply of 
nutriment for the development of the seed stem in the following 
year. As a rule, however, the beet tribe are sown earlier than any 
of the turnips, and, in fact, as early in the season as the proper 
germination of the seed can be reckoned on. The state of the soil 
at the time of sowing is of much more importance than a few days 
earlier or later seed time. In wet weather, as a rule, the seed 
cannot be safely sown, on account of the injury done to the 
pulverisation of the land by working it when wet. On the other 
hand, if the soil be very dry at the time of sowing, and drought 
continue for some time, germination may so imperfectly take place 
as to lead to failure. The last week in April seems to be the most 
approved seed time in this country for the sugar beet, as far as the 
weather will permit.

Moistening the seed is frequently practised, to hasten germina­
tion. W hen the seed time has been unduly delayed, a gain of 
some four or five days may in this way be had ; but should the 
sowing be further delayed by unfavourable weather, the moistened
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seed may be irretrievably injured. W hen the soil is dry at the 
time of sowing, and rain does not soon follow, the effect of damping 
the seed will be to stimulate vegetation without the circumstances 
being available for nourishing the young plants, by which they will 
become stunted in their growth, or, perhaps, be destroyed ; 
whereas, without damping, the seed would have remained inert in 
the soil without injury till moisture would be available. The 
moistened seed must not be placed in heaps, where it would heat 
betore sowing. Dilute liquid manure of the farm-yard is recom­
mended for the purpose, and ashes or fine mould should be mixed 
with the seeds before sowing, to prevent them from sticking 
together.

The seed is sown continuously in the row, or dibbled in at the 
distances apart at which the plants are eventually to remain : in 
either case good results may be had. On a large scale the la tter 
system will scarcely be practicable, on account of the very con­
siderable amount of manual labour which it entails, though even 
this would be to some extent compensated for by the saving of 
seed. I f  sown continuously in rows, about 12 lbs. to 14 lbs. of seed 
to the statute acre will be required. The depth to which the seed 
is to be covered is an important consideration ; but this again 
depends a good deal on circumstances, chiefly the amount of 
moisture present in the soil. In  damp weather the covering can 
scarcely be too light, but in dry weather it should be at least one 
inch. The seed may be sown by the sowing machine or by hand, 
with both of which methods our farmers are acquainted. T h e  
quantity of seed mentioned may appear to many persons to be e x ­
cessive, and there can be no doubt that a very much smaller quantity 
would suffice were it not desirable to guard against the effects of 
large numbers of the seeds not germinating, through defective 
covering in the soil or from some other cause ; and the sacrifice of 
a few pounds extra  of seed is small compared with the advantage of 
securing a proper supply of vigorous plants.

The after culture of the crop of sugar beet presents little pecu­
liarity from that of root crops generally. The intervals between 
the rows are to be kept pulverised and free from weeds, and if the 
crop be on raised drills the final tillage will consist of earthing up 
the plants, so that the crown of the roots only may be exposed to 
the sun. The thinning of the young plants will be performed in 
the ordinary way. The distances apart of the plants in the 
rows may be about eight inches, which distance, with the rows 
eighteen inches apart, would give 43,560 plants to the statute acre. 
W ith  roots only 1 lb. each, this would give in round numbers 20 
tons to the acre ; but as the roots will range from 1 lb. to over 
3 lbs. each, it  will be seen that, by careful tillage, under favourable 
circumstances, 25 tons to the acre would be a moderate crop.
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I N F L U E N C E  O F  B E E T  R O O T  S U G A R  C U L T U R E  ON T H E  F E R T I L I T Y

O F  T H E  S O IL .

When the beet is grown for the purpose of feeding cattle on the 
farm, the substance which it takes from the soil will be returned 
to the^ latter in the form of manure, minus the amount carried 
away in the carcasses of the animals sold off the farm. Under 
these circumstances, the influence which the beet exercises upon 
the soil differs but little from that produced by other root crops. 
But when the beet is sold to the sugar manufacturer, a large amount 
of phosphates, and a still larger quantity of potash, are taken alto- 
gether away from the farm. The question, therefore, naturally 
arises— How is the fertilising matter withdrawn from the farm by 
the beets sold to the sugar manufacturer to be restored to it ? I t  
is not difficult to reply satisfactorily to this question. Sugar, as I  
have already stated, is composed merely of carbon and the elements
of water ; it does not contain nitrogen, phosphates, or potash__
the three manurial agents which are of any value. The beet as a 
whole contains nitrogenous matters, phosphates, and potash, but 
these ingredients are not what the sugar maker wants j and when 
he separates them from the sugar they constitute incidental or bye- 
products—namely, pulp and molasses. The pulp is too bulky an 
article to admit of its being transported to a distance greater than 
that from which the beets are brought to the factory ; consequently, 
the natural destination of the pulp is the farm on which the beets 
that produced it are grown. On the Continent the farmer brings 
his beet roots to the factory, and he returns home with beet pulp. 
.As the pulp contains nearly all the nitrogen and a large proportion 
of the mineral matter originally present in the beet, it is evident 
that if it be returned to the farm, the fertility of the latter will be 
fully maintained. The molasses produced at the sugar factory 
contains a large proportion of the potash originally present in the 
beet : if it be also consumed on the farm, then everything which 
is of manurial value goes back to the soil.

If the waste products of the beet sugar factory be consumed 011 
the farms that supply the roots—and that is the natural and usual 
course of events—the farms certainly cannot decrease in fertility. 
The amount oi plant food in the soil is practically inexhaustible ; 
but only a very small proportion of it exists in an immediately 
available condition. Tillage adds to the stock of effective nutritive 
matter in the soil, and tillage is therefore, to a great extent, a sub­
stitute for manure. Messrs. Lawesand Gilbert have been growing 
grain crops every year in the same field for more than a quarter 
of a century without any manure, and the crops show no sign of a 
diminished yield. Every year’s tillage sets free from the stony 
fortresses of the soil adequate supplies of phosphates, potash, and 
other food of plants. In growing the beet the mechanical opera­
tions to which the soil is subjected adds to its stores of effective



fertilizing matters. Of these a portion is removed in the beet 
crop, but it is returned to it again from the factory as pulp, either 
directly, or indirectly in the form of animal manure. The foliage 
produced by the beet is also a valuable source of manure. The 
farmer who sells milk, cheese, meat, and grain, and especially 
potatoes, sends off his land a greater amount of phosphates and 
nitrogen than he usually applies to it in the form of manure. I t  
is clear, then, that a beet sugar factory must necessarily increase 
the fertility of the district in which it is situated ; because it keeps 
in the farms on which it depends for roots the phosphates, potash, 
and nitrogen— substances which ordinary crops remove in great 
part from the soil.

B E E T  T U L P  A S  A  F O O D  F O R  C A T T L E .

A t present it is found impossible to extract from beets all the 
sugar which they contain. A portion of it, the albuminous sub­
stances, pectose bodies, cellulose, and some other matters, remain 
after all the sugar that cun be obtained is extracted from the roots. 
The residue, termed pulp, has been analysed by Yoelcker and 
other chemists, all of whom have reported most favourably as to 
its nutritive properties. The following analyses of the pulp have 
been made by V oelcker:—
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Composition oj Beet Root Pulp (from  the Sugar Factory ). ioo parts contain

Belgian 
Beet Pulp 
one year 

old.

French Beet 
Pulp.

English 
Beet Pulp 

(Lavenham 
. Factory).

Moisture 70.00 70.88 70.11
Albuminous compounds 2-43 2.38 2.25
Sugar, pectose, digestible fibre, &c. 18.67 6.59 20.45
Woody fibre ... 6.48 16.43 5-32
Mineral matter 2.42 3-72 1.87

100.00 100.00 100.00

The amount of dry matter in a ton of pulp is nearly equal to 
that contained in two tons of fresh beets ; therefore, notwith­
standing the large amount of cellulose contained in the pulp, it is 
evidently the more nutritive food of the two. I  his is the general 
opinion amongst the farmers who grow beets for the sugar manu­
facturer. In  Belgium and some parts ol France fattening beasts 
are chiefly, sometimes solely, fed on beet pulp. I f  farmers sell
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beets at £1 per ton, they would do well to buy pulp if they can 
get it at 15s. per ton.

Pulp is easily kept in good condition for a year or two by plac­
ing it in trenches, and covering it with earth. Mixed with palm 
nut meal or decorticated cotton seed cake, a valuable and concen­
trated food would be the result.

B E E T  M OLASSES AS A FO O D  FOR STOCK.

Although inverted, or uncrystalisable sugar does not occur 
naturally in the beet, this substance is formed from cane sugar 
(sucrose) during the boiling, &c., of the beet juice. I t  constitutes 
a large proportion of the molasses or portion of the beet juice 
which remains after the separation of the crystalisable sugar. 
Molasses is an excellent fat-forming food for stock, and is much 
used fur that purpose in .m any parts of England, especially in 
Norfolk. I t  is mi ed with roots, and sometimes with meal or 
chopped straw. Beet molasses is not so palatable as that obtained 
from the sugar cane ; but it is easy to render it fit for even human 
use, by successive treatment with a little sulphuric acid and chalk.

Molasses contains potash salts, and if this substance and the 
pulp be sold to the farmers who supply the roots, then every sub­
stance of manurial value taken from the land will be restored 
to it.

In  concluding this paper, I  beg to thank the Royal Agricultural 
Society of Ireland for its kindness in permitting me to read it be­
fore it. The subject matter of it, however, appears to me to be 
of sufficient importance to bring it under the notice of a society 
which aims at the improvement of agriculture ; for I  truly believe 
that the establishment of beet sugar factories in Ireland would re­
act most favourably upon the husbandry of this country. To use the 
words of a well-known French writer— M. Basset*— ‘‘this industry 
would be a source of riches to the agriculturist who produces the 
raw material, the foundation of honourable fortunes to those who 
cultivate it as a business, and an element of general national pros­
perity.”

* Guide pratique du fabricant de suce.



THE BEET SUGAR MANUFACTURE IE IRELAND.

T iie  D irectors of tlie  I r ish  B eet S ugar C om pany subm it th e  fo llow ing 
s ta tem en t fo r th e  consideration  of C apitalis ts  desirous of p ro m o tin g  th e  
ex tension  of M an u fac tu rin g  In d u s try  in  Ire lan d  :—

The su itab ility  of our clim ate  fo r th e  p ro d u c tio n  of th e  S u g ar B eet 
has been estab lished  b y  i d e a t e d  investigations to  be equal to  th a t  of th e  
m ost ce lebrated  S u g a r p ro d u cin g  d istric ts  of th e  C ontinent. The m an u ­
fac tu re  of B eet S ugar has, therefo re , on ly  to  be in troduced  am ongst us, 
w ith  th e  requ isite  conditions fo r its  developm ent, to  secure a h igh ly  success­
ful resu lt. .

T he supp ly  of th e  B eet B oots, on any  extensive scale, has h ith e rto  
form ed th e  chief difficulty to  be surm ounted . In  E n g la n d  an  im pression 
genera lly  prevails th a t ,  ow ing  to  th e  h ig h  price  of b u tc h e r’s m eat, roots 
w ould  th ere  y ield  a b e tte r  re tu rn  fo r stock feed ing  th a n  could be obtained 
from  th e  m anufac tu rer. I n  Ire la n d  th e  g rad u a l decrease of tillag e , and  
th e  usually  careless m an n er in  w hich fa rm in g  operations are  conducted, 
p reclude an y  reasonable hope b e in g  en te rta in ed  of a supp ly  of p roperly  
g row n roo ts b e in g  availab le from th e  farm ers ; an d  in  an y  case th e  area ot 
p roduction  m u st be confined to  w ith in  a m oderate  d istance of th e  S ugar 
F acto ry . I n  such circum stances, therefore, a p rim ary  condition of success 
m u st be th e  p ro d u c tio n  b y  th e  m an u fac tu re r of a t  leas t th e  chief supp ly  of 
liis raw  m ateria l.

The p rom oters of th e  I r ish  B eet S u g ar C om pany, a c tin g  on th is  
p rincip le , en tered  in to  a provisional co n trac t fo r th e  purchase  of th e  lease­
ho ld  in te re s t in  an  excellen t farm  of land , o f over th ree  h u n d red  acres, near 
Sallins, in  th e  C oun ty  of K ildare . _ A d jo in in g  said farm  th ere  is an o th e r 
fa rm  of over five h u n d red  acres, w hich m ay  also be h a d  on advantageous 
term s. A ll these lands have been lo n g  in  grass, an d  are  in  a  h ig h  s ta te  ot 
fe rtility , an d  ad m irab ly  calcu la ted  fo r p ro d u c in g  a p erm an en t supp ly  of
B eet Roots. u  . ,

I n  th e  im m ediate  p ro x im ity  of these  farm s a s ite  w as ob ta ined  
fo r th e  S u g ar F ac to ry , on th e  b an k  of th e  canal, w ith in  a  few  m inutes 
w alk  of Sallins, w hich is b o th  a  canal an d  a  ra ilw ay  s ta tio n , d is ta n t 
n ineteen  s ta tu te  m iles from  D ub lin . The canal w ill p rov ide  th e  requ isite  
facilities fo r th e  conveyance of fuel, m anures, and  m an u fac tu red p ro d u c ts , w ith  
an  am ple supp ly  of w a te r fo r m an u fac tu rin g  purposes. The proposed a rra n g e ­
m en t, in  fac t, p resen ts  a  com bination  of th e  essential elem ents fo r success­
fu lly  ca rry in g  on th e  p ro d u c tio n  of B eet S ugar to  an e x ten t ra re ly , it  a t  all,
t o  be found elsew here th ro u g h o u t th e  counti y. - _ . , ,

S h o rtlv  a fte r  th e  fo rm atio n  of th e  Com pany, th e  D irectors were induced 
to  com m ence operations, on th e  assurance th a t  th e  fu r th e r  cap ita l requnec 
w ould  be fo rthcom ing , once i t  w as seen th a t  a  b eg in n in g  h ad  ac tua lly  been 
m ade. I n  th is  expec ta tio n  th e y  have, how ever, been d isappointed ; ancl 
th ey  now  appeal to  Ir ish  C ap ita lists  to  aid  th em  in  in tro d u c in g  a  b ran ch  ot 
in d u stry  w hich th ey  feel assured is destined to  effect a g rea t im provem ent 
in  th e  social condition  of th e  co u n try , b y  p ro v id in g  em ploym ent, and  th a t  ot 
a h ea lth y  k ind , a t  th e  period of th e  season w hen co u n try  business is m ost slack; 
b y  s tim u la tin g  th e  m en ta l faculties, an d  th ereb y  increasing  th e  in telligence ot 
those en g ag ed  th ere in , from  th e  care and  a tten tio n  w hich m u st be devoted 
to  th e  d ifferent processes of th e  m anufac tu re  ; as w ell as by  th e  in tro d u c tio n  
of an  im proved system  of tillag e , w hich has genera lly  been th e  case on th e  
C on tinen t, an d  w hich m u st lead  to  increased p ro d u ctio n , and  to  the 
increase of fa rm ing  profits generally  ; w hile to  th e  cap ita lis t an  unusually  
large re tu rn  w ill be assured on th e  investm ent.
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The en tire  funds placed a t th e  disposal of the  D irectors has been £8,000 
for share cap ital, and  a c red it to  th e  ex ten t of £3,000 procured  from  the  
C om pany’s bankers. A fu rth e r sum  of abou t £6,000 will be required  to  
com plete and  fit up  th e  factory  to  commence w ork, and  ab o u t £(>,000 for 
th e  cu rren t farm ing  purposes consequent on ob ta in ing  possession of the 
ad jo in ing  farm s as proposed. The D irectors hope to  receive applications for 
th e  unissued Preference Shares, am oun ting  to  £12,000.

The p lans for th e  F ac to ry  and  M achinery em brace th e  m ost recen t im ­
provem ents from  th e  best establishm ents in  A ustria  and  Bohem ia, w here the 
developm ent of th e  m anufacture  has been m ost rem arkable. Considerable 
progress has been m ade w ith  th e  works for th e  new  F acto ry , in  th e  execu­
tion  of w hich th e  g rea test econom y has been practised  ; and  a la rg e  am ount 
of th e  m achinery has a lready  been delivered.

I f  th e  ex isting  available facilities be prom ptly  taken  advan tage of, the 
D irectors are in  possession of reliable evidence to  show th a t  th ey  w ill be 
able to  produce th e  B eet Hoots a t  less th a n  15s. per ton . T aking  th is  ra te  
as th e  basis of calculation, an d  assum ing a p roduction  of only 7,000 tons, 
th o u g h  the  F acto ry  w ill be on a scale to  w o rk u p  12,000 tons of roots in  th e  
season, w hich q u an tity  th ey  hope sho rtly  to  be able to  obtain , and  assum ing 
also the  p er centage of sugar to  be considerably un d er th e  average of th e  few 
acres produced b y  th e  Com pany la s t season (and w hich th ey  are now  selling 
as ca ttle  food), th e  follow ing m ay fa irly  be reckoned on as th e  re tu rn  :—

D r .
7,000 tons of roo ts a t 15s. p er to n  . . . £5,250
Expenses of M anufacture, 10s. 6d. per to n  of roo ts 3,675— £8,925

C r .
568 tons of S ugar a t  £23 . . . .  £12,964 
1,400 tons of P u lp , a t  15s. . . . 1,050
175 tons of M olasses, a t  £5  . . 875
O ther p roducts . . . . .  . 300— 15,189

Balance n e t p rofit . . . £6,264

I t  is alm ost needless to  observe th a t  increased production  u p  to  th e  full 
capabilities of th e  F ac to ry  w ould largely  increase th e  re tu rn s  w ith o u t in ­
volving the  necessity for a corresponding increase of capital.

The foregoing  figures w ill enable us to  account fo r th e  rap id  progress of 
the' m anufacture  on th e  C ontinent, w here i t  has yielded re tu rn s  sometimes 
am oun ting  to  50 p er cent, p er annum  on th e  cap ita l invested in  it. The 
en tire  facts fu lly  ju s tify  th e  an tic ipation  th a t  once successfully in  operation 
a t a single factory  in  Ire lan d , th e  m anufacture  w ould soon ex tend  itself 
th ro u g h o u t th e  country , as w ould long  ago have beeu th e  case h ad  th e  same 
p ractical and  scientific know ledge, both  of th e  g row ing  of th e  roo ts and  of 
th e  m an u fac tu rin g  of th e  Beet, been applied to  i t  th a t  th e  Com pany now 
possesses.

The D irectors invite  n o t only  an increase of cap ital, b u t  fu rth er 
co-operation in  th e  m anagem ent of th e  Com pany. The services of one 
or tw o active business m en to  jo in  th e  Board w ould be requ ired  to  efficiently 
work th e  concern.

(Signed) W. B. SM Y T H E , D .L .,
C hairm an of th e  Company.

60 U p p e r  S a c k v il l e  S t r e e t , D u b l i n .
February 1875.

Dublin Stvam Printing Company.



The Directors, in  in v itin g  Sul) script ions fo r  the fu r th er  

Capital required, w ill regard such applications as conditional 

upon Preference Shares to the am ount o f a t least £ 1 0 ,0 0 0  

being applied for, as the sm allest sum  requisite to fu l ly  insure  

the objects o f  the Company being fu l ly  carried out. In  the 

event o f  less th a n  such am oun t being subscribed, the app li­

cations sha ll be considered n u ll  and  void. Shares to the 

am ount .o f £ 1 ,0 0 0  have a lready been applied fo r  on these 

term s. Ô
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