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P REF A C E.

Aside from general statistical matter, the following pages
contain translations of such articles as have appeared in European
Sugar periodicals during 1911, 1912 and 1913, and it was thought
would be interesting and instructive to those engaged in the Amer-
ican beet sugar industry.

The reader's indulgence is asked, especially in connection
with the technical articles, for it has not been possible at all
times, to have the articles translatcd by sugar experts. No at-
tempt has been made to edit the articles and the translations are
literal, rather than free.

The names of a2ll the authors and the titles. of their arti-
cles are embodied in the table of contents. The subject index at
the back of the volume is cross indexed and will facilitate the
looking up of any subject referred to in the book.

It is not to be presumed that this volume contains all of
interest and value which has appeared in the European sugar peri-
odicals and as it is intended to follow this volume with others of
a similar nature, suggestions as to the character of articles in
this volume which the reader considers as being the most valuable
and also as to subjects of value mot herein touched upon, will be

appreciated.
TRUMAN G. PAIMER.

Wasnington, D. C.
May, 1914,
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BEET SUGAR IN FRANCE FROM 1800 to 1900.

CULTIVATICON OF THE BEET

- by =~
JULES HELOT.
HONORARY SECRETARY-GENERAL OF THE ASSOCIATIbN OF SUGAR MANUFACTURERS
OF FRANCE; VICE PRESIDENT OF THE CHAMBER OF COMMERCE OF CAMBRAI,
1900, )

"It should be stated, moreover, that if the cultivation of the beet
contributes in an indirect but undeniable way to increase the richness
of the soil by the fertilizers and the beneficial means of cultivation
whici it necessitates, in contrast with every other crop, it does not
;take from the soil a single one of the fertilizing rudiments.

"The elements that go to make up the sugar of the beet -vcarbon,
hydrogeﬁ and oxygen - are not taken from the soil but from the air, and
those are the only elements taken from it. All the matter, on the other
hand, which enters into the composition of the beet, the vehicle of the
sugar, and which proéeed from the soil, are completely restored to it
either in that they are left immediately upon the very ground where the
beet has grown, as in the case of -beet tops (leaves), or in that they are
later pald back indirectly in the form of manure, as in the case of the
dregs from the manufacture of sugar, or in that they serve as feed for

cattle whose dung fertilizes the soil, as in the case of the pulp of the

beet."



2 page 741
DEUTSCHE ZUCKERINDUSTRIE
August 15, 1913,

(As published in 1812, in the "Allgemeine Zeitung" Augsburg)

COST OF PROIUCTION AND PROFIT IN BEET SUGAR

FACTORIES 100 YEARS AGO.

Count de Chanteloup in a report to Napoleon (1812) gives a summary of the

cost of Production of sugar beets, and profits made in the sugar factory.

"This root is sown in March and April. The fields where beets are planted
increase in fertility when other cereals ;re planted. Beets can be planted in
fields where previously grain was planted by which the lying fallow is avoided.
Tﬁe total outlay for 1 Morgen (8.416 acres) of sugar beets is estimated
at 176 francs ($33.96)
The average yield per Morgen is 200 centner (11 short tons) beets.
One centner at 1 frané‘(19.3¢) and the profit for the fanmer.is thus greater
than that which he could get from the same field if planted with grain.
Careful obsgervation has shown that beets from 1 to 5 pounds are richer in
sugar and contain less water than those of a greater weight.
One centner beets (110 1bs).yiéld 3 poundsof syrup, market price 50 ctms (9.6¢),
2 1lbs raw sugar, market price 4 francs (77.2¢); 90 lbs by-products, market price
1/2 ctms or 45 cts (847¢), so that the products from 200 centner beets (11 short tons
jield of one morgen amount to the following;
Syrup 6 Centner (662 1bs)300 france ($57.90)
Raw sugar 4 "™ (441 "]1600 ™ (308.80)
Reaidue 45 0 (8.68)

Total 1945 » ($375.38)
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150 Centnoer beets worked over, average 3 centner raw sugar daily; machines,
tools and other equipments for this purpose total 25,000 francs (§4825.)

Daily, laborers - 20 men

20 women
2 horses
coal
Freight on one cemtner beets 1.20 £r  23.16¢
Daily weges, men’ 1,50 28,95¢
" " women 1.00 19.30¢
Maintenance of horse 2.50 48.25¢
Coal per day 4.00 77+20¢

$1.96.86¢
Interest 6n capital, keeping buildings
in repair and other overhead charges,
90.00fr $17.37

Total daily outlay B61.00% $69.67

Dailj production is as follows:
450 1bs syrup
300 " raw sugar
6000 ™ residue
The cost of production of syrup is &5 centimes equals 4.82¢

A i ATl raw gugar is 77 G W 14.86¢

We therefore conclude that 1f there were only enough sugar factories in the
country, competition would reduce the profits of the manufacturer to_a normal
percentage, and beet sugar would not get dearer, but would, perhaps, get cheaper

then cene sugar was & few years before the Revolution.

Sugar beets can -be worked over during 180 days every year, i.c¢. from

October to April,.



(Pranslation from French)

EXCERPT FROM SUPPLEMENT OF JOURNAL des FABRICANTS de SUCRE, MAR. 5,1913.

0fficial report made by the undersigned on sugar-making by M. Crespelw~

Dellisse at Arras and Refining Sugar extracted from the Sugar Beet.

We, ths undsrsigned having been raquested on ]?ecember 28, 1818 , byl
the Baron Simeon.Pref_‘ect -of the Department of Pas de Calais to verify the claim
made that beets ars the only vegetabls from which we could e_xtract sugar, we
herewith transmit samples of sugar made from ths beet by Mr. Crespel of ths
city of Arras, which samples are to be presented to his Royal Highness ths
Duks of Angoulime and to his Excellency the Minister of Interior.

We have attended the various operations which M. Crespel has completed
in our presence and we send the seven samples of sugar produced in our pres=
ence and under our supervision. We saew the bests reduced to pulp - the juice
separated from the fibrous substances thereof by means of presses; ' w8 saw
the juice placed into eveporators, then in boilers and concentrators, and
then in suitable vessels for crystallization; when the crystals are formed the
remainder - a liquid called molasses = is run off.

This first orystallized product is sample No.l

-Sample No. 2 is 'a loaf made out of sample No.l

Out of the molasses that was clarified a sampls No. 3 was made . Out-
of 52 Kilog. of raw sugdr 44-3/8 Kilog. refined sugar of divers grade and
6 Kilog. of molasses was produced. Samples 4, 5, 6 and 7 of different grades
accompanying this report. Sugar of ths first grade is called Royal Sugar.

Candy 1s the 7th sample. =
The last s&rup is manipulated and sold to ginger-bread bakers.

We vertify that these 7 samples ars the genuine product of the factory



which w inspected and superintended the operation from/Fife the beets
reached the factory to be washsd, rasped, pressed, crystallized and refined,
and we have executed this report in guadruplicate and remitted one copy
along with the said 7 samples of sugar to Baron S.ﬁneon, Prefect of Pas de
Calais. ’
Mr. Crespel has likewise attached his signaturs to this report.
Arras, Saturday, 17th April, 1819.
(Signed) Sigaud, Chief Enginesr Roads and Bridges.
_Terminek, Councillor City Administration.
Garnier, Engineer at the Royal Mines.
Letombe, Architect for the Department.
Martin and Crespel - factory owners.

Mr. Crespsl is ready from patriotic motives to give freely all infor-
mation tending to help establish factories and teach them, based on 8 years
expsrience, how to extract the sugar from the beet, all this worthy citizen
wishes is to ses factories spring up in large numbers so as to call the atten-
‘tion of this govermment ta the vast importance of beet culture and suger produc-

tion for the furtherance of our national prosperity.



(Translation from the French)

EXCERPT FROM THE HISTCORIE CENTENNALE DU BUCRE de BETTERAVE.

OLIVIER de SERRES D. 1539 ~ d. 1619.

& great French Agronomi‘st, called the father of Agriculture, Olivier
de Serres was abls to find out that the best-root containsd sugar long befare
Marggraf set about to extract sugar from this root. 'Olivier de Serres wrote:

"The beet (mangold} which being cooked yield a syrup of suger vhich
is beautiful to look &t on account of its vermilion (ruby) color”.

Olivier de Serrss was born at Villeneuve de Bsrg in the Vivarais.

A militant Calvinist, 1like his brother John, hs had in corsequencs of his
studies and struggles no liking for agriculture; it was rather in order to
forget the religioms wars that he retired on his estate of Pradel near Pri-
vas, that he devoted himself to the service of Agronomics.

He laid down -rulss for the proper treatmsnt of the soil, drew the
attention upon pastures and artificial meadows, made psopls acquainted with the
proper planting of mulberry trees and their utilization for the purposa of
raising silk-worms.

‘Responding to a desire expressed by Henry IV, he wrote in 1600,

"Le Thedtre d'agriculture le mesnage des Champs" from which the above quo-
tatién on beets is an excerpt.

This book caused a great stir and it was successively publishsd

in ninetean editions between the year 1600 .and 1675,



(Translation from the French) 7

EXCERPT FROM THE HISTOIRE CENTENNALE du SUCRE de BETTERAVE.

ANDREAS SIGISMUND MARGGRAF.

1709 =~ 1782,

The great discovery which was to immortalize Margeraf was not
the rasult of a lucky accident, but ths frult of patient labor and scientific
sagacity as well as & methodical mind which only a thorouéh education in
chemistry can impart.

Marggraf was born in Berlin, adopted the caresr of hie fathsr
and studied pharmacy, then chemistry in Berlin, Strassbourg, etc. He mads
& name for himself by his first work and finaily procured the hon_or to become
a member of the Academy of Science of Berlin, where later,. in 1760, hs was
glven the chair of Physics. '

For 'his research work in 1740, on ths f&rmation of phosphoric acid
on the extraction of potassium of tartar and salt of_ sorrel, on formic acid,
stc., he would deserve to bs famous in the ammales of scisence; .but his writings
and research work whilst at the Academy of Berlin in 1747, had such tremendous
consequences that they have remained as monuments of the characteristic genius of
Marggraf. ’
The following title of one of his writings does mot by any means
reveal 1ts momummental importance: "Chemical Experiments made with the objeot to
Extract Real Sugar from diverse plants that are growing in our own Country”.

/%
Marggraf was, in 1877, appointed corresponding member of ths Academy

of Science, France.




(Translation from the French)
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EXCERPT FROM THE HISTOIRE CENTENNALE du SUCRE de BETTERAVE.

FRANCOIS CHARLES ACHARD.

1754~1621.

The scientific caresr of Achard was exclusivaely dsvoted to
apply ths discover;; of Marggraf (about ths beet) to industrial uses.

Born in Berlin, of French descent, Achard in his early manhood
carried on bis cultural and industrial experiments at Caulsdorf - then at
Bachholz, near Berlin, and finally at Cunern, nsar Steimau, locwer Silesia,
wheres he founded in 1802, the first sugar factory; he founded in 1806 the
Krayn factory near Strehlnen, Silesia, & factory which belonged to Mayor .
Koppi.

_ Achard was encouraged first by Predsric the Great, then by King
Friederich Wilhelm IIX. to whom in 1799, he presented Sugar loaves that
were in every respsct comparable to the best cams suger.

The King granted him 9000 Thaler, then in 1803, he loaned him 50,000
thaler without interest, taking a mortgage for it on Achard®s Cunern
property, and afterwa;;'ds raleased him entirely of this obligation, donating
to him the said 50,000 Thaler. °

Notwithstanding these subsidies Achard had to incw, in connection
with his work factory and fields, expenses that handicappsd him in his efforts

: to success. From Englend, Achard received’ an offer of 200,000
thaler if he would repudiate his process of making sugar, but his noble patriob~
ism mada him indignantly refuse the English offer. x
Achard wrote a treatis on beet sugar which appearsed at Leipsic, and

later was traﬁsiated into French by Copin, Desertine and by Angar, in 1812,




(Translation from ths French):

EXCERPT FROM THE HISTOIRE CENTENNALE dn SUCRE de BETTERAVE.

Co Jo Ao MATHIEU de DOMBASTE

Inventor of the Process of Maceration = Diffusion.

bc 1777 ol do 1845.

Until 1832 the industrial extraction of beet sugar was effected
exclusively by pressing the juice out of the beet, but in 1820, Matthieu de
Dombaste .(Facts and Observations) pointed out the defects of this system by
presses which only yielded 80% of juice when the best containsd 96 to 97%.
Dumas advised to heat ths beet slices in water spiked with sulphuric acid before
submitting them to pres'sure.

In 1832 Dombaste published his first pamphlet "Bulletin de
Maceration" in which he describss his process called "Maceration™ the success
o.f which dgspends on two conditiomns: Deduction by heat of the principle of
‘vitality 650°, 60° or better 80¢ Reammir, and that macerating action should con~
tinmue for a time sufficient to make it effective.

His battery had six double bottomsd vats heated by 2 serpentine
;:’r a spacially constructed furnace. Ths contact in each vat lasted half an
hour, then the julce drawn 0ff was poured into the second vat. The beet slices
were 6 millimeter thick.

In 1833 Beanjeu describes thie "Maceration" by & continuous
procass carried on at his factory at Arce, near Angers.

In his battery of 8 vats the juice passes from one into the
other by gravity, the communicating tubes are filled automatically and a

serpentine heater supplies direct steam.
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(TRANSLATION FROM THE FRENCH) Page 144

EXCERPT FROM THE HISTOIRE CENTENNIAL du SUCRE de BETTERAVE.
1812 - 1912,

Mr. J. B. Durean, founder of the Journal des Fabricants de
Sucre in his earlier years was at the head of a sugar refinery in Nantes,
France; was a-sigar planter in Loulslana, was also successively manager
of sugar factories in Arras, Bourdon. Sarlieve and Roye (France). He is
not only a practical sugar mamufecturer, but also a brilliant writer on
sugar questions.

Being a man of impartial views and of an independent turn
of mind, he has only one o'b,jedt in view and that is the advancement of

the sugar industry.

If the law of 1884 was finally passed by the French Goverment

and improved processes of sugar extraction were introduced in the Frenmch
factories, and if a complete transformation in sugar beet culture in France
took place, all this is mainly due to the vigorous and brilliant campaign

initiated and carried on for a period of years by

Mr. Jo B. Durean.
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BRUSSELS CONVENTION.

 CONCERNING THE PROLONGATION OF THE INTERNATIONAL UNION CORSTITUTED BY THE
SUGAR PRODUCERS. : ;

5th of Mar.1902.

Germany, Austria-Hungary, Belgium, France, lLuxembourg, Netherlands,
Peru, Russia, Sweden, Switzerland, having decided to continue after 1913
the Interﬁationa“l Union have come to the following agreement.

ARTICLE I.
~ The above contracting states agree to proloﬁg for a term of five

years beginning lst. September 1913, the Convention relative to the regu-
lation of. sugar of March 5th, 1902; as amended and completed by the Pro-
tocol of June 26th, 1906, relative to the adhesion of Switzerland by the
additional act to the said Convention of August 28th, 1907, and by the
Protocol Qf_December 1907, relative to the adhesion of Russia with reser-
vation to the attribute to Switzerland of the right to vote which the Pro-
tocol of June 26, 1906, had not accorded to her and with the reseryation
also of the provision forming the object of Article 2, following. ‘

The said high cohtracting parties (nation; aforesa;d) renounce
in consequence the exerclise of their option conceded to them by Article 10
of the Convention of March 5th, 1902, regarding the renunciation of this
diplomatic act. ,

ARTICIE 11,

The quota of exportation of 200,000 tons accorded to Russia by
Article 1. of the Protocol of Decembet 1907, for each of the four years
1nciuded'between September lst. 1909 and August 31, 1913, is maintained
for each annual campalgn of the said five years. i.e. Dbetween September
lst, 1913 and August 3lst., 1918.

Taking into onsideration the fact that in consequence of exceptional
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circumstances a scarcity of sugar exists in 1911-12, simltaneously with a
considerable increase of the price in the world's markets, the contracting
governments consent that RBussia be benefited by a supplementary quota which

will be divided as follows:~

Tons.

Year 1911 - 12 s’upplementary ............-..........150,000
1912 = 13 00ce0000cc00cescscssccce 50,000
1915 "14 9060000000000 0000000000 50’000

ARTICLE III,

The present protocol will be ratified and the ratification deposited
at Brussels at the Ministry of foreign affairs as soon as possible and in
any case before April 1912.

It will take full effect on this date if it will have been ratified
by Germany, Austria—Huﬁg_ary. Belgium, France, Netherlands and Russia.

The contingency arising, the other States signatory to the present
protocol that shall not have ratified it before September lst. of the same
year be part of the International Union.

ARTICLE IV,

In the session which precedes September 1st,1907, the permanent
Commisuion will enact by a unanimous vote the course to be followed by Ruse
sia in case she should be disposed to continue her pai‘ticipatibn in the
Convention after September lst. 1918,

In case the Commission cannot come to an agre_emexit, Rugsia will be
considered to have denounced the Convention to take effect after September
1st. 1918.

‘ ARTICLE V,
Each contracting party will be allowed to withdraw from the Union

after September 1lst. 1918, by giving notice one year in advance. From that
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time provisions of Article 10 of the Convention of March 5th, .concerning

the denunciation and tacit continuance will again become applicable.

IN TESTIMONY WHEREOF, the undersigned plenipotentiaries of the
respective States have signed t.hé present protocol.

Done at Brussels March 17, 1912, in a single copy of which a
conformable copy will be delivered %0 each of the signatory govermments.
Signed for Germany eecsescsssccassasssss VYOon Flotow, Mehlhorn, Kempff.

* " Austria escceccsscssssssssssses COunt Clary et Aldringen.
T ¥  Hungary eessccccassesssesssse Telesky Janos, Leopold Joase.

v " Belgium e PR TR Capelle.

noow France r soveccssssesssssssssce AsKlObukowsky; A. Delatour.

"0 INXEMDOUNE eecsssscssncssccsssees COunt Dausenbury.

i W Netherl&ds............’........ o. D. vmd-er Stal.

W "  Peru oid 015 a o Slavateis's o ae e imieis L@ LOMACO | OFehtiela .
" " Russia .O.-........\.I.l....l. Koudacheff.
ol " s‘veden ..‘....‘.O‘...‘....‘.. F. D. mercker.

2 " Swit.zerland.....‘...Q.O...‘l.‘.‘ Jules Borel.
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(Transiation from the German)

EXCERPT FROM HANDBUCH DER ZUCKERFABRIKATION = RUMPLER.(Published 1206)

R 7 S—

In 1573, Patrician.Leonhard Roth built a sugar Refinsry;
In 1580. " Konrad Roth 4l e o at Augburg.
The first Russian Refinery was built in 1702 in St. Petersburg. Later

on one was built at Kaluge, still later, another one was built at Moskau. °

Fred.ex"ick the Great was firmly convineed that the best way to advance
national prosperity was to keep the mbnoy in the country end to tax all colonizl
or other merchandise imported from abroad (wages constituted even then sbout
50% of ths manufactured product)

Achard was born April 28, 1753, died 20 April 1821.

Marggraf was born March 3, 1709 and dled August 7, 1782.

Marggraf wrote in 1747 for the Berlin Academy of Sciences, of whioh
he was made a member in 1{58. A treatise "Experiences Chymiques faites danq le
dessein de tirer un veritable sucre de diversss plants qui croisse_nt dans nos
. contrees"(Chemical experiments made with ths object of extracting real sugar
from various plants that grow in owr country).

Only 128 years afterward (1875) this was translated by Scheibler.

52 years elapsed between Marggrafls discovery and Achard's activity in sugar
extraction of ths beet. ‘

Marggraf wrote in 1747:

“Ag sugar is a salt that is soluble in Alcohol, 1 concluded that this
liquid - spirits of wine highly rectified - could be utilized in geparating
dry sugar that a plant may contain. But in ordér to see how much sugar was

dissolved by absolutely rectified alcohol I put 2 drachms (% ounce) of the
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of the purest whitest and carefully powdered sugar in a glass, mixed it with
4 ounces of purest alcohol and subjected this mixture to a continued digestion
until it reached the boiling point; in this way the sugar was thoroughly dis-
solveds I filtered this solution befors it cooled - poured i% into a glass
receptacle, closed it harmetically with a cork stopper and noticed that after
a lapse of eight days the sugar was thrown off the a2lcohol in beautiful crystals.
But it must bs borms in mind that only good rectified alcohol must be used ’a.nd that
the glass receptacla as well as the suger must be in an absolutely dry state and
that only absolutely pure andA highly rectified alcohol be used, otherwise no
orystallization will take place.

"After having carried out this experiment, I took round slices
of the white beet, drisd them carefully, so that no burning odor adhsred to them,
then I pulverized them coarssly. This powder I again dried to pravent it from: .
getting moist. After heing dried and whilst still in & warm state, I put eight
(8) ounces of this powder in a glass receptacle and poured to it sixteen ounces
of alcohol rectified to a degree where it would easily ignite gunpowder; this
glass receptacle was thus half filled . I closad it lightly with a cork stopper,
placed it for digsstion purposes in a sand bath which I treated until the alcohol
began to boil and from time to tims I stirred that portion of ths beet powder that
settled at b}ie bottom of the vessel. As soon as the alcohol commenced to boil,
I took the glass from the fire and the sand bath, pourad the mixture quickly into
a linnen bag, expressed ths liquid contained therein, filtered it whilst still
warm and poured the filterad liquid into a flat bottomed glass receptaclg, closed
it with a cork stopped and plaped it in a moderatély warm place. The liquid
assumed & cloudy appearance and in the course of several weeks & crystalline
pure salt was formsd consisting of hard crystals which had all the characteristics

of sugar. These orystals I again dissolved in alcchol which I fully described
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in S. IV, This is thersefore ths fundamental expseriment by which sugar content
of any plants (that are supposed to contain sugar) can be verified."

(Ses also Sheibler, Aktenstuecke zur geschichta dsr Rubenzuckerfabrikation in
Deutschland wihrend ihrer ersten Entwickelung Festschrift zur Feier - Berlin,
1875) ;

(Also Friedrich Wilhelm III. and Achard ses page 18).

Rumpler's Handbuch der Zuockerfabrikation. -Excerpts from Archival
Reacords, - Prussia.

After having made considerable sacrifices in time and momey, Achard
was enabled on 11 January 1799, to present to Nis King, the first sample of
beet sugsr weighing ‘ten pounds end at the same time hs petitiomed ths King to
grant him, for his services to be rendered, the exclusiva privilege of manufactur-
ing best suger for a pseriod of 10 ysars andi the grant of an area of land sufficient
for his purposss. Achard also i'equested the Ministry should set aside some land
8,264 squars morgens (5213 square acres) for the culture of boets undsr the supsr-
vision and guldance of Ach and to make expsriments in making sugar with bests
harvested.

Achard was promised a royal reward for his important discovery = but
.the King declimed to grant him the exclusive privilege of manufacturing sugar
for a period of ten yecars as this might have brought about the ruin of the then
existing sugar refineries. On the 19th of Jemuary, 1799, ths King ordered the
Director-General of Industries to negotiate with Achard and see whathg_gkzchard)
‘would be in a position to make & proposition for menufacturing sugar on a large

scale, convincing the Director-Genmeral that the manufacture of sugar on a large

scale would be such as to produce all the sugar that the country would need for
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consumption. In this case the King was ready 'to rlace at the disposal of Achard
an estate to ths value of 100,000 Thalers ( ons thaler squal in size to our
gilver dollar and compared to our present gold standard = worth more About
10,000 acres of land could be purchased with 100,000 Thalers) for the purpose of
beset culture to bs carried on under proper éoverinant supervision.

The Director-General is to expsdite thsse negotiations and meke a fair
and impartial report to the King.

Based on this Royal command, the Director-Gensral eppointed a
commission consisting of Privy Councillor Gerhardt, von Borgsteds, von Schieté,
Eschmann and Chief Health Councillor Klaproth, ‘under whose supsrvision the ns-
ccssary experimentrs were to bs carried om.

On the 26th of Jonuary, Achard bought seeds from a Mr. Sobe of Halber-
-8%adt who had planted beets in accordance with Achard's method. At the same
time Achard bought beets in Halberstadt but -they arrived-in & frozen condition in
Berlin. Nevertheless, Achard was able on March 28, 1799, to make a favorabls re=
port %o the Director~Gensral about the sugar manufacture, dbut he pointed out that

the successful manufacturing of 1t depended entirely upon right method of beet

culture. and as he (Achard), wanted to see baet culture extended in the country,

he offered to make his experiments known fres of chargs, and requested that they
be officielly published so that the results of these expsriences should be im-
mediately available; by a Royal decres of April 1st, these expsriments wers pub~

lished. | ;
The commission above raferred to mads a favorabls report to the King

(22 November 1799), who expressed his pleasure at the thoroughness with which this
important matter was handled by the Commission, adding that in view of the graat . =

advantages that were to accrus ror the State from best culture’and sugar and syrup

)
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manufacture, it is advisable to extend best cultwre as much as possible.

dchard did not get the exclusive privilege of mamufacturing sugar and
syrup, as by Royal command, manufacturing was made frea to all.

The King contemplated establishing a small factory of his own in order
to be able to appreciate more fully the discovery of Achard and find out for hime
self what were 1ts practical advantages for the State as a whols. Achard was
to get an adequate compensation for his services and a prover increase in his
salary.

The projected Royal factory was not built, but during the winter 179'9 -
1800, Achard came to Berlin, made more extensive experiments, producing a total‘
of 1600 pounds of raw sugar - and instead of 4 pounds of sugar produced 6 pounds’
per 100 Berlin pounds of bsets. .

For the services which Achard had hitherto rendered, the King gave him
a reward of 120,000 Thalers, which he used for a payment oh account for &n estate
Upper and Nkder Cunern,District Wohlau, Silesia, where he immediately started to
plant bee‘ts and to build a factory, and in April 1802,. he co;xmenced the first
beet ocampaign, anﬁ with 1t, the first world campeign.

However, Achard soon got into financial diffioculties. By reason of
fire, but mostly in consequence of costly erperiments extemling over many ysars,
he drifted deeply into debt. The agricultural departmsnt of Cunern demanded con-
éiderable outlay; the sugar factory éxperienced some losses in consequence of
frozen and rotten beets, and soon Achard was so heavily involved that he coumld .
only be saved by the King coming to his rescue. At Achard's raquest, the King
investigated his financial affairs, assumed the mortgag; of 50,000 Thalers on Cunern

himself, in his own Royal name, renounced all interest, and ordered that no attache

went on Achard's salary be made for floating debts. This was made possibls
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by Achard becaming Acadsmy Director and ipso facto an employee of ths State
drawiné a fixed salary. Thus Achard was relieved of monetary worry and could
devote himself energetically to his 1ife object.

But in 1607, a new misfortuns befell him. On the 2lst c¢f March
betwsen 10 and 11 A. M. his factory was totally destroyed by fire. In 1810, ths
King again cem¢ to ths rescue and annulled the mortgage of 50,000 Thalers on condi-
tion that a plant be erscted at Cunmern for the instruction of sugar mamfacturing. -
Consequently, the "Sugar Manufacturing Institute™ was opsnsd on January 12, 1512;
this Institute has been a2 great factor in the advancement of the Sugar Industry
for not only did native students attend lbut many students came from abroads -

If the King, who in ordinary matters was usually very economical did-
spend sums of money oonsidered very large for those times, it was due entirely
to favorable reports that reached him about Achard's personality and his activity;
the authorities of Strehlin (Strehlen) Silesia, confirming this good opinion, when
they saw the good results in the sugar factory of Mayor von Koppy at Krain, Streh~
len, Silesia, which had been erected in 1805, according to Achard's plans and
- specifications.

‘Achard died on the 20th of April 1821, at the age of'eg, soon to be for-
gotten by his contemporaries. Germény, whilst in the throes of Napoleonic wars seem-
ed to have given up the industry called into existencs by Achard and to which hs
had dsvoted his whole life.

Only ten years later what Achard had sown seemed to bear frult, and his
King, who had dons so much for him ard for the Sugar Industry bad the satisfaction

before the end of his reign, to see ths suger industry come back to life again.
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(Translation from the Franchj

EXCERPT FROM THBE JOURNAldes FABRICANTS ds SUCRE, FEBRUARY 12, 1913

EXTRACTS FROM OLD BOOKS AND DOCUMENTS.

One of our friends who constantly makes investigations in Li-
braries, has found a copy of the"l'Estafette", which was>reproduced in the
“National 30 January, 1840 (he resuscitates Olivie; de Serre and mskes him
live'again under the Duke of Orleans). Suchv as it i.s,- reproduced, we give 1t hers

for the edification 6f owr readers,

In one of the large salons, one day, after the royal supper was
over ,Louis XVI. was standing _'befoz"e a marble table upon thch a porcelain
sugar bowl was placed: he took two pie ces. of sugar which he dropped into a
cup -ofboiling cofi“ee and amused hﬂself by watching the tiny yellowish bubbles
that rdse to the surface, as the sugar meited and made the gases generated es-
cape.

oy Monsieur de Maurepas approached the King and asked him, how do

-you_liks your coffee this evening? Fine, said the Xing. Does your

majesty find some strange taste about it, has the sugar sweetened the coffee

~..properly? What do you mean? Do you know of any better coffee than that

: served on this table?  No,Sire. But your Majesty has put two lumps of

sugar intg the coffee? How mﬁch do you think that these two :lumps cost?
The King said: Wei];:,the sugar costs 4 livre 6 sous six deniers at

Paris. 7

I suppose in a pound of sugar there are 80 lumps, similar to those

which are in my cup, which makes the price come to a little more then one sou

’
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a lump, but as I am King of I«‘rance’, and as such I am likely to pay more than
my subjects, my two lumps of sugar used in this cup of Mooa wﬁll cost ms & mex~
imum of 8 souse. ‘

Those two lumps of sugar oogt’:yau, your Majesty, nothing; the
sugar of which these two lumps are 9. por{i&n were preéented to your Majesty
as a tokan of esteem from one of your sub,jectsﬁ- to whom the cost of production
was about 24 francs a lump. |

You are joking, Momsieur de. Maurepas,said the Xingy why that would
be 80 louis (1600 frs.) a poumi - if we are eatiﬁg sugar at that price I
would soon have to sell the Castle of Rambouillet so as to get enough sugar
for ths food of our Baby Dauphin. Please explain --:'3 With pleasure, Sire,
said Monsieur de Maureépas - end counting the lumps”contained in the sugar
bowl found Ehat there were 43 = if ym; add the ‘2 lumps consumed in your cup
of coffee, there will be 45 lumps which“Will bi'ing the valus up to 1080 francs.
Please look at this sugar; how sparklingl how light} What exquisite tasts
How sweet! How it melts in the mouth} '

Very well, said the King, who respecting the gray hailr of M. de Mau-
repas did not wish to get mad at him - , I adr{xit that thls sugar is sweet =
what do you think should it be bitter. 1like aloes powdsr?

Your Majesty would never guess how this sugar was mz;éé(.

Well, said the King, this sugar was made £rom Cane, — but,M. de
Maurepas, let us speak of something else ~ Parlement,for instance.
Sire —— this is Beet Suger, g }

Beet .sugarl.

'
2

What does & beet look 1like?

Sire, remarked a little Duchess who had listensd to the converaation,

‘beets are roots, which my servants slice,and mixed with vinegar eat as a salad.

plr?



The King lau'ghqd.
' Sire, .said M. ds Maurepas, the beet is a root, grown in France,
and sugar is made out of it. :

The attention of all prssent was attracted to thes lively discussion
80ing on between the King and M. de Maurepas. - They had seen the Minister pour
out the sugar and carefully examine it, whersupon a courtier, hastily told
the Queen that the King had been poisoned.

Marie Antoinette rose hurriedly from the card tabls and went to ses
the King.

Sire? Sirel

The captain of the guard ceme ami whispered to the King that all
doors were locked and the guilty party has already been arrested.

~They are bringing him in, - 8 to 10 guards brought before the King
a man dr;a‘sed in a suit of brown cloth, his coarse leather shoes were -orne-
mented with silver bu’qﬂeé; his plain drees and his face showing sig;zs of
fright contrasted strongly with the surroundings of gold embroidery and diamonds
that sparkled everywhere.

M. de Maurepas told the guard to leave the man alone, andpresented
him to the Kinge  Sire, this is the man who filled yowr sugar bowl this eve—
ning. He is the man who makes sugar out of- vege tablas.

The King entéred into conversation with the man. The Queen asksd
M. ds Msurepas what it was all about. What kind of sugar is this? Madame,
said the Minister, a learned man by the nams.of Olivier de Serres - who A
experimented with retorts and stills until one day after trying to make wins out

" of the red beet, he found at the bottom of ome of his condensers, some sugar.

At -that time Madam, we were rich; we owned ths shores of the Mississippi:
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we got sugar from abroad and we did not trowble ourselves about meking
sugar and Olivier de Serres died after making a memorandum about his discovery.

A Prussian chemist, Achard, always on the lookout for new things,
got wind of the discovery and accarding to the indications given by M. de Serres
made sugar from the Beet, and today, the man whom you see talking to the
'Kiﬁg has made new experiments and you see the sugar he has produced.

Marie, took & lump of the sugar aml ate it. The ladies~inwaiting
each took & lump and in a twinkling all the beet sugar was gons.

Monsieur de Maurepas called out: . Take care, gentlemen and ladies,
each lump costs 24 francs. It is ruinous luxuty to eat such sugars. True,
your Majesty, said the Minister, this sample is dear, but if you give the in-
ventor fenough money to enable .him to make sugar by the ton, he could furnish
it at ten sous (about 10 éents) a pound.

The King asked the manufacturer to accept in token of his Royal:
appreciation, a gold smff box, - our coffee was well sweetened by your Beet
Sugar -~ but the 2 million francs you ask to establish your factory is too much
money - for the States is too deep ih deht already. Sirs, said the manufac;‘:urar,

soonsr or later, the Beet Sugar will come into its own.
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EX CERZPERTZIS.
(From von Lippman) .
.The only four names at that t ime recorded that came into public
notice were; Vilmorin 1775 ~  (Made the beet sugar lmown)

Abbe Rozier, 1782(introduced methodical C¢ulturs)
Commercelle, 1784(experimented)
Delassert, 1801( experimented and e stéblished a factory)

but we are not certain. however, which one of these knew Maurepas, Minister

4

to Louis XV1.

Page 336 Frederick the Great made efforts to promote the sugar industry in

Prussisae.

" L In Vienna and Klosternsuburg sugar refineries were built under Joseph

I1.

" 389 In 1;&0 Mademe the Seveigne advised her daughter to use suger in her

coffeea,

" 403 °‘Olivier de Serres -(Ai_ D. 1600) says "The beet has come lately from Italy,
is largse, red, has many leaves and hes a pleasant taste; — it requires
a soi}. well plowed, -s6 that its root can reach deep down: in the 30il,
the root has g tender meat and yields a juice that tastes like sugar

syrupe It is beautiful in appearance.
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Page 405

The beet root, originally called beets of Burgundy, was brought by

emigrants into Saxony, Silesia, vthe Pfalz, and the rest of Germany.

The sweetness of the beset juice induced Marggraf (1709) (1782) to
experiment with it and not only the "red mangold” but 2lso in the

“white mangold" did he find sugar and produced in a solid state,

Riem of Dresden (in 1775) prepared a2 beet syrup which he used
for feeding bees; and soon after, Achard (1786), solved the question

of making sugar from beets which he himself planted in Camllsdorf, near

Berlin.

Vilmorin made (ir 1775) the sugar beét known in Frame. but Abbe Ro-
zier, was the first who cultivated the sugar beet regularly for food
purposes, but Achard in 1798, was the first who made the first raw
sugar out of the beet and sold it to the Havelberger Sugar Refinery

Co. 'of Berlin, who made Kandies, powdered sugar and syrup.

Later, the Silesian Mountain Refinery of Hirschberg got about 1600

pounds of raw sugar fram Achard which they refined.

In 1800, the Hisrchberg Refinery presented to Frederiock William IIl.

a2 loaf of excellently refined beet sugar which so pleased him that he

beatowsd the grezt Art & Industry gold medal on tha Hirschberg firm.

Lampadius following in the footsteps of Achard made,in 1799, out
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- of 100 pounds of beets 4 pounds of white sugar in the shape of loaves
éight inches high, which he presented to the Elector Prince of Saxony =~
and later Lampadius - extracted from 100 centners of beets 200 pounds
of raw sugar which he refined into 180 pounds of white. orystallized
sugar. .
sugar
The first real beet/factory was built by Achard in Cunern Si-
page 406 lesis. The King financed him and started operations in 1802; the Xing
likewise interested himself in the factories of Hermstadt and Freyer, Borg-
stede, von Grothe, von Karmer and von Koppy, and these enjoyed the royel
patronage in every way.

A commission composed of eminent chemists was appointed in
France and investigated Achard's data about planting of beets and sugar
extraction, and as a result, two factories were erected in Chelles and
St. Ouen which, however, were not coming up to expectations because of
lack of technical knowledge in the matter of treating ths juice, and
only in 1808, Delessert (who had established a factory in 1801) applied
himself diligently to beet sugar making and by following the method of
Bommatin (who had received the Govermment prize for extracting sugar
from the beet) and using extensively charcoal for clarifying purposes,
he at 1ast met with success, (Bormatin adopted the method of clarifying

the juice by liming and to neutralize the cxcess by sulfurous acid).—

Chaptal made a report to Napolson who in 1812 paild that historic
visit to the Passy factory which had such an important-bearing on the
future of the French beet sugar industry;during that visit Napoleon

pledsed with Delessert!s suceess commissionéd him to build ten new facto-

ries. See"Hloge Historique de Benj. Delessert" Flourens Memoires de
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1'Academie 1850 - 119, 145.

England made 1% & point to prevent the establishment of Beet
Sugar , as beet sugar was to be taxed as heavily as Indien ‘SUgAT.

But also in other countries the beet sugar industry had to
struggle against opposition as even the great Liebig did not attach
any importance to it,and the struggle for existence continued against
colonial and fiscal interests, and as late as 1842, ths French govern-
ment asked the Chamber of Deputies for a credit of 50 million francs
with which to buy in the 389 existing factories with a view of stopping
the manufacture of bset sugar, and in 1850, Schulze proposed the buying
in of the 213 German factories by the German government, Tor which
purpose & credit of 10 million Thalers (dollars) was asked $o indemify

factory owners and the workmen engaged therein.

PLINY 400. The Romans consumed beets boiled, preéerved and baked, Aquila-Ve~

rona and Norikinn beets were favorltes.

Page 401. Dioskorides declares the white beet to be good for digestion
and the raw and the boiled juice as being used for medicinal purposes.

(Mato Med. 11, 149)
Arab doctors used to prescribe beet juice.

Charles the Great ordered beets to be planted on his estates.

Page 81
The word Sakcharl which is the equivalent to the Sanskrif

Carkera means sugar in grains found on and in reeds, cane and rushes.
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Page 81 Plinius the elder mentions (XI;. 17) Saekchaeron comes from
Arabia but the Indian Sakcharon is preferable which is homey hardened
of the size of filbarts, gathered from cane, is white, like gum, and

ea2sily breaks when taken betweean the teath.

Sensca 1 ~ 65 A. D. in his 84 letters says we are creditably
informad that in India there grows a reed rush which exudes a kind of

ourdled honsy, which is formed either by the dew of heaven or by the

thiokened sweet juice of the cane.

Page 402. Gil Vincente a Portuguese poet saings (in 1500 A. D)
Oh, if he only his head were rich in brains’

As in Sugar is the top of a Beet}

Pags 287 1588 Tabernamontanus of Berzzabern composed New Plant booke.

1498 - 1554 his teacher Hieronymus Bock 2500 Illustrations, 5800 plants

describing sugar contents of plants.

" 355 Duhamiel de Monceau 1764 1l'art ds raffiner le Sucre

Page 201. Megasthenes Nearchos and Onesekritos, generals of Alexander the

Great 327 B. C. reported that in India there‘greﬁ reeds producing without

the sid of bees, a honey like substance. In many languages about the
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the sama:
Sokk_ar, Zocra,
Zucksr, Zucara
Chuchra Ssachar
Sycara Cukier
Sacarium - Cukorus
Sucrum Czukor
Zaghara Schiksr
dchakara
Schaker
Scheker
Schukar.

With Arabs, ZIgyptians, the cradle of sugar making: Peraians

: Page 399
#125 Herodrotus mentions the best as tﬁe plant given to workers
on the pyramids as being found fit to keal.) up the ensrgy of hard work.
(Coupling this information with the reports of recent experiments made
with soldiers rations in Federal and German armies)
Hannibal iri 218 Be C. ..gave up the siege of Casilium because the in-
habitants kept large figlds planted with edible sweet beets supplying them with

ample food. See Hamibal "Alpen iibsrgang” by J. Fuchs.

Hannibal, Cai'thaginian general and statesman, son of Hamilicar Baria

born 249 B. C.

North Africa.Carthage was founded in 822 B. C. by the FPhoenicians

and destroyed by thé Romens.
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Mr. E. Salllard, Professor at the National School of Agriculture,
President of the Commission of Inquiry on Sugar Beet Culture

in Russia.

August ~ September 1911.

Josef Natanson, Warsaw, Russia.

Ministry of Agriculture, Russia.

Mr. Frankfourth, Directlpr of Agricultural Research; Government

of Russia.

Shoultz, Moreau, and Fudakowsky, Beet Experts, Russia.

The sugar beet farms of Russla, especially those in the

southwest and Trans-Dnieper districts, have, many of them, an acreage of

(600), (1000), (5,000), (12,000}, (25,000), and even (120,000) hectares -

(a farm of 120,000 hectares means & 35 kilometer diameter of a Circle)

Please bear in mind:

1 verst equals
1 Sagene "

1 Deciatine

1 Poud "

1 Berkowetz

1 Rouble,

1 Copec

Woen we

eescscsessesssssascasassaeael,067 metres
2 metres 13
essessvsssssssssssscssssass 1,09 Hectares

c....-.-.--...;.......-....-35-113 PdSo

tescecaseccassatecacrasnnns 10 Pouds.
@%00ec0ss 90000000 e00000c0s0 51 CentS-
o..l-ovoooooooocoolotoabout 1/2 centl

speak of Russia proper, let us remember that Russian

Polend belongs to:it - having been partitioned in 1773 — 1793 and 1795, be—
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tween Prussia, Russia and Austria.

When the Tsar publishes a Ukas he does s0 as Emperor and Autocrat
of Russia, Tsar of Moscow, Kiew, Vladimir and of Poland. The Polish
manufacturers are members of the Central Association of Russian Sugar Manufactu-
rers wﬁo in 1908 - 9, produced 1,200,000 tons; and in'1910 - 11, 2,100,000

tons, having surpassed the most sanguine expsctatiom.

GEOGRAPHICAL -ZONEs

The Russian sugar beet zone lies between 54 to 48 degrees of latitude
end 19 and 38 degrees of longitude.; from west to east it extends for about
2,200 kilometres.

Kiew is, é_o to speak. the center of the Russian sugar industry.
Kiew lies in the same degree of latitude as Brussels and mtefdam. An
an.nual congrese is held there in about February or March, when contracts for
the ensuing year are made, not only for the supply of beets by the farmers-
but also for coal, limestone, coke, installation of new machinery, building

construction, etc.

.The sugar beet region is divided into four districts:

1). ZXingdom of Poland, 49 Factories,

2) Southwest of Russia (Dnieper), 144 "

3) Trans Dnieper District, 67 "

4) Central Russia. v 16 3
Total in 1910 sessesses 276 y)

The two poits that are mainly utilized by the Russian Sugar In-

dustry are the port of Libau on the Baltic, and Odessa on the Black Sea.
; : s : l



32

The two following comparative tables

Kuss ian Sugar Industry.

will show the importance of the

19Q8-1909
Area :No.of : Raw Sugar : Bags.prs Av.Kge :Raw Sugar : Raw Sugar
Sowne. :Factoriess Tonse. : Pactorys per HecsExtracted ¢ Extracted
: : : : Beets.:per 100 Kg.: Kilograms
: A : : Harvest: Beets. -: per Hec.
France -214,780: AT 775,100 ¢ 31.000 s 28,181 : 12.84 : 3,611
H H H H H H
Germany  434,886: 358 : 2,080,000 : 58,000 s 29,670 ¢ 15.49 s 4,577
5 s : 3 s :
Austria- 330,230 206 ¢ 1,390,000 : 68,000 s 24,206 ¢ 15.02 s 3,638
Hungary H H s H $ e
Belgium 57,2503 81, s 257,000 ¢ 37,000 s 20,340 5 13.97 3 4,228
: 3 H ] s H
Holland 48,4503 Bl 211,5C0 s 78,000 s 26,499 : 14.47 : 3,830
3] 9 : H : 3 ,
Russia 556,200s 277 ¢ 1,262,250 : 45,000 s 14,465 ¢ 14.00 : 2,025
: : s : : s
5 $ 3 -3 3 $
: ERODUCIION
COMPARISON: No. of Area Culti- Beets in DBeets : - sSUGAR.
Factories. vated. Million Kgsepr.: Raw. sper :per HeGe
1501-2 Hectares. Kgs. Hectare: 2100 Kg. s Kge
: . e :
1901~2 274 545,150 6,406 11,750 :893,500 & 13.95 : 1,639
1910-11 276 667,400 13,083 19,600 :2,108,760: 16.11 3 3,159
Beets are grown by three classes of people:
By the factories themselves, by landowners, and by peasants.
Poland. Southwest Trans Central HNOTE.
Russia. Dnieper Russia.
in in in’ in (Out of
Hectares Hectares Hectares Hectare s» (130,000,000
%— A ‘ (Russian in-
Sugar Factories Jel 25.4 528 5747 (habitants,
i A (100,000,000
(make a living
Landowners 61.1 51.9 31.3 2847 {in agricultural
(pursuits.
. Peasants 35.8 . 227 15.9 13.6
100 100 100 © 100
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In 1906, the Russian Government made:

A grant of: land of 4,000,000 hectares.

Crown lands.

Lands of the Russian Emperor.

These lands are granted to an agricultural

bank which sells and leases it to peasants at a very low figure, to be paid in

annual installmenfts.

A local commission fixes the price and the number of

years for life of mortgage on lund granted to .commnities, and, by request,

an individual peasant can get title so that he can leave it to his heirs.

On large

estates, the wages pzaid are:

To men, 50 copecs, (about 25 cents)

" women 30 %

They bring their lunches with them.

Value of land for sugar beet culture $200, to $250.00;

1000 to 1250 francs

per sove; Rental ececvecccsse $9. to $10.00 perigere;;per annum.

1906 = 7o
{Average of )

COST PRICE 'OF 100 KGS. OF SUGAR.

51 Factoriesolocost of Beets e S e e A TvaNa d 78 &7 e BYa LS Skt e Gate 08 LT 429

e

3o

;

1509-10 1.
2

1910-11

Cost of Manufacturing same seececcecosasccoes 6.25

General Expenses seecesecececccceicencecccnces 4.86

Commercial EXpenses ecee:o cocevecencecocioes_ 0.48

Including cost of transportation ,

Wages, Salaries, Lighting, Bags, Lime, packing,
etc.

Administration, Schools, Hospital, Buildings,
Machinery, Insurance. '

Sending Sugar to Railroad,Insurance, Brokerage

ditto, ditto, Cost of Production

Francs.28.88

vl 24.54

22 Fr. 30
(about 2¢ a pound)
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100 Kg. Average price pald for pulp In Ruesia eeeeeecercenceass 4 fre 50
" " " "Molasee's " t6css0s0ss000snee B " 50
In addition to paying them the market price for the beets, each
farmer gets free of charge, 450 Kg. of pulp for .every‘ton of beets delivered,

also, he gets free of charge, 8 to 10 Kgs. Molasses.

LEGISLATION BY RUSSIA RELATING TO HER DOMESTIC SUGAR.

The Russian government does not give an export bounty, but the
Industry is put under a regime of rules which permit it to enjoy the advantages
equivalent to bounties. Each year, the Minister of Finance determines (fixes)
the quantity of sugar to be supplied to the domestic markets, or after paying
an excise duty of 1.75 rouble, about 80 cents per poud — this is what is
called the "Interior Contingent".
’/ The 1limit of prices 1s also fixed by the Minister of Finance.

There are two rates: One from lst.September to 31st December,
the second a 1little higher for the period of 1st. January to 31 August. - These
_prices have a dquble purpose: t0 Insure the manufacturer regular and renumera-«
tive prices ~ and the protection to the consumer.

If the market prices exceed during a certain time those fixed
by the Minister of Finance, he in that case liberates part of the stock held
by factories and brokers.

To make these prices Independent from forelgn n'aI\'kets an almost

prohibitive import duty is put on the sugar.--- 4.50 roubles per poud of sand sugar
and 6 iy ) it " refinsde.

The Government practically rules ths prices.
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~ In 1909 successively setting free certain stocks did not suffice
to bring back the prices to their normal 1qv91 and import duties had to be
lowered in order to facilitate the import. !

The Government"Normirofka" is a sort of ideal Government Trust
guaré.nte'e", gnd to the mamufacturer all the advantages of a private organization,
stable high prices, suppression of outsiders, etc. is given. The consumer
cannot say that the factories are explpitiﬁg them.

The dividends paid by Russian factorles prove how advantageous
this. Government "Normirofka" is.

1) Interior Contingent,
é)’ Exportation " Convention Brussels
S g ®.  to Persia.

Each individual factory. has a-r;é’ntto .conf‘ribute' its quo_‘&_a to any
of the se three contingen’té_- ‘

If a factory is not favorably located for export purposes then
‘she can exchange her export quota for equﬁalent Interior Trade quota.

The foregoing are the principal outlines of the basis for the

‘Russian Sugar Industry.
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EXCERPT FROM THE GERMAN BEET SUGAR INDUSTRY, BERLIN, OCT,20,1911. P.789

The American beet sugar imdustry in its infancy, had to undergo
the same trials as did the German beet sugar industry. However, since
the year 1896, the American industiry has grown in importance. Fifty
year‘s after the German industry had taken a firm foothold, the American
industry became a great factor in the Agricultural as well as the sconomic
world, and due credit must be given to it. It is fostered under peculiar
conditions. It is built up by leaning on protective duties in which the
Government alds 1it, Jjust as the German Inaustry, but the American industry
has had to carry on the struggle under widely different conditionms. It
does not forge ahead like the European Beet Sugar Industry in striving
to become equal to the Cane Sugar Industry, but is destined, as far as
can be seen, to make the American consumer 1ndepez;dent of foreign countries.

The beet sugar industry will be developed and will be based upon
the political and commerclal relations between the United States and Cuba,
which are constantly becoming closer. Whatever Hawali, Porto Rico, the
Philippines and the cane growing states of the Union do not produce for
consumption, the Beet Sugar Industry can fully supply.

Whereas, at present, the beet sugar industry supplies one~sighth
of the total consumption and ‘the per capita consumption is about eighty
pounds, the normal development of the beet sugar industry in the United
States cammot attain the position which the German Industry holds in the
economic life.‘ of the nation. Although the Beet Sugar Industry of the
United:States is consigned to a2 second place, it does not mean that it
is not to be regarded as an important branch of American rural economy.
Many are clamoring for a reduction in sugar duties. Should this take

place, Buropean competition would appear in the field, the Refiners®

~
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Sugar Trust would get cheap cane sugar and the American Beet Sugar Industry
would become the victim of the Trust's allied interests. They would try
to counteract all efforts for the maintenance of the beet sugar industry
and would not make any attempt to fight competition from abroad which.the

beet sugar industry would certainly do 1f they were as strong as the Truste

000

EXCERPT FROM WOCHENSCHRIFT DES ZENTRAL VEREINS. p. 364
MAY 15, 1912.

Two kinds of molasses fodder have lately appeared on the market. -
Both are protected by patents and are manufactured in Holland.
Meinheer Berthels mixes in certain proportions hay, oats, beans,
linseed and molasses, which mixture is heated to 110 degress C. for a
certain period, and is during the heating process mixed with linseed oil.
This mixture will make up a fodder that will keep indefinitely. The lin-
seed 0il used counteracts any tendency to hygroscopicity.
Meinheer Bloch produces a fodder that is specially suitable for
calves; it consists Of eceeeecececsscess 454 sesam o0il
30% water
14% sugar
4% albumen
2% sodiumphosphate
2% calciumphosphate
One per cent of Tragant is added to this ﬁixture and is heated with the
sugar in a solution of sugar satiated at first before the votality of the
304 water is added; the oil is first thoroughly mixed with these ingre-
dients before water is added during the heating process. In cooling this

mixture will become consistent and is an excelient calves'. fodder.

B ¢ 10 L
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(Translation from the German) By Vice-President Dr. Emanuel Ritter v. Proskowetz.

EXCERPT FROM DIE OESTERREICHISCH=-UNGARISHE ZEITSCHRIFT LER ZUCKERINDUSTRIE
UND IANDWIRTSCHAFT.

Amual Meeting of the Cenftral Association of the Sugar Industry, May 23,
1910, (ABAZZIA)

In ths year 1891, 1 received from the Botanical Garden of Trieste,

& Beta Maritima and a Beta vulgaris, and in 1893 I received from Dr. v. Marchs-
settl, Director of the Municipal Museum, sesd of the wild Beta; hs had made a
journey to Istria in order to explore the seashore where he had bsen told

the plant could be found growing. ,

11'1 the neighberhood of Rovigno on the Island S. Andrea he found the wild
beet and from this he gathersd soms seed which, as @bove mentioned, he was
kind enough to send me and with which 1 sterted my experiments‘.

The principle that guided me was this: I left some seeds to them—
selves to grow wild, with others, I made an effort to domesticate, to
tame, &8 it were, and by numerous isolated experi;nents. welghing, measuring,
analysing, etc.. bring the specimens to & high degree of culture. I likewise
went to Abazzia (near Fiume) every Spring, Summer and Fall for several weeks
at a time, having the good fortune vhile there, to get an insight faily, into the
1ife of ths wild Beta plants growing there so spontansously.

1 could, thérefom. study thoroughly the same plants in the same lo-
cality growing in different classes of soil, in different years dur ing different
seasonsy and at different stages of thelr development.

I kept a careful record from 1894 to 1910 of my continued studies

and uniform manner of observation of the wild Beta plent growing spontaneously

in its.natural soil and, by so doing, and comparing the results of my observa- .

tions, was enabled to make such experiments as would domesticate and improve it.
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I found that our prasent sugar beet and the wild Beta plant on the
seashore were of one and ths same family. I would 1ike to call your attention
to the wonderful variggatqd formetion of the foliags, to the root formation, the
Epi and Hypo-Kosylus, the gradual assumption of a reddish hue, the downy cow=
ering of portions of the skin, the felt-like development of ths leaves, the
continuous flowering and running into sead, which is a characteristic feature
of the Chenopodiaceous plant. If I supply you with data regarding ths plant
as 1 found it at Abazzia and vicinity! it will only be to refer you to the
past, when the constructive activity had not yet progressed nor the spontansous
flora highly developed, and I will 1limit myself in giving you only a few
details characteristic of this plant.

On the seashore, in the clsfts of rocks, on the roadside near the
sea, batween masses of loose stons detached and carried dovn fram the rocks
and between the gaps of .weatherbeaten limestons, 1 found specimens that had
all ths expected characteristics of the accspted type of the_ Beta Maritima,
same growing isolated from other plents, others groving in bunches as if wedged
in clefts of rocks, some peeping out from desp crevices sharing their narrow
abode with the Artiplex and other plants, and frequently with appropriate family
dignity associating intimately with othar Chenopodiaceous plents; but in spite
of their proximity to the sea, a healthful resort, I found some of them gnawed by
insects over-run with leaf parasites and parasitic mushroomspreying omns them.
However, I never found Nemetodes on any of them.

I arrived about the middle of September 1903, on the southempart of
the coast near Lovrana and found almost at the edge of the cliff (26 feet above
sea level), a whols colony of small dwarfish, intar;l.aced and ramified specimens
cresping over ths surface of ths rocks, appearing ‘to the eys like a green lace

curtein in the shaps of a lawn, and now in 1910, I found on & slope near the
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villa Klein, at Lovrana, a whole colony of the spontaneous Beta Meritima in
different stagés of development - x;ome Jjust peeping out fx.'om the ground, some
further advanced, with 5 to 6 fuft-shaped leaves, some leaves of a dark green
and soms of a reddish hue.

1 found one specimen 30 Cm. high (1 foot) with big strdng peculiarly
sar-shaped curley-edged leaves; right msar it, anoth‘er splendid erect specimen,
with strong-ribbed leaves of reddigh hue towering 1~1/2 meter - 4-1/2t sbove
its dwarflike fellow plamts; this reddish hue of leaves may be ascribed not to in-
tensive light but rather to the lack of nitrogenous nutrition. Again, not
far from this about 2 dozen stunted specimens with drooping stems and leavses,
showing an effort towards dévalbping ‘blooms.

In fact, the most wonderful variety of‘ beet plants within ths small
area of- 5.,m2 (15 ft. s8q.) so varied in appearance, color, size and shape, that
my fellow students who accompanied me ‘on these exploring expeditions would not
believe that they belonged to one and ths same family.

I found very close to ths sea ambdst pebbles Vand disintegrated
limestone from time to time lapped by briny leden waves at the entrance of a small
bay, some luxurious. richly foliaged specimens with stems shooting proudly up
into space as high as thirty inches, and not far from this splendid spscimen
a colony of veriegated specimens barely vegetating in cdmpany with miniature
thistles and an endless veriety of plantlets studding the ground like millions
of inverted commas; and iside by side, I found on the 12th of September, a
young plant aiong with blooms end seed ripening in various stages, but every
one's physi'ognomy sharply outlined so as to be easily reoo;gmzed (especian'y

by ths leaves) as belonging to the Bata Maritima.

On the loth of May, 1910, I found, in presence of ome of my colleagues,
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et Lussin piccolo, on a declivity sloping towards the'sea, growing out of a
hseap of rubbish, a fine specimen, tapering into strong and rigid roots; 1
presented this specimen to our esteemed guest Prof. Dr, Herzfsld.

Close to the sea near Volosca, in red earth mixed with dead seaweed
and down sand.broughf over by flat freight boats, I found on an agglomerated
rubbish heap, sturdy specimens growing in company with other cosmopolitan
plantsj- as the Bsta sesms to be ~ a sociable p;ant.

4s 1 came to Abbazzia with the preconceived notion to find there
well defined types.of Bete vulgaris Maritima Koch énd Beta Maritima, I was
soon undeceived, as I found that thére was only one species and that all va-
rieties were only the varied expression of climatic, biological amd topographi-
cal conditions.

: 4s 8 genuine Halophyte (saltophyte) we can now affirm that ths
Beta can draw its mutritive needs and water supply from concentrated salt
solutions. s

Marchesetti has established the fact that Halophytes are to be found
growing where ths soll contains 0.027% selt, but where the salt percentage is
nil, far away from the sea, they will only vegétate; nearer the sea where
the salt percentage of ths soill reaches 0.052 to 2.066 is the home of the so-
called "herbaceous Halophytes'.

Theofhraste speaks of a Teutlion [beet) that had elongeted thiok
straight sweet tasting meat. The o0ld Greeks called the beet Teutlion in
contradistinction with the "Agrion} the wild beet, the Melan black’ or dsrk
red beet en Leukon the whiﬁe beeat.

Mangold = GreeX rapus,

Latin rape,
Slav Reypa,

French rave, ,
Beast ~ Betterave « Russian Sveklo, Best Albanian, Spoxle;

.
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the leaves were used like cabbage leaves, later the roots were cooked
as & "dish for slaves®,

The Egyptians must have known the strengthgiving qualities of the
beet (T'senoanchasar ) with which they abundantly fed ths pyramid builders
(slaves engaged in building’ the pyramids).

We could branch off into an interminable philological and histori-
cal discussion, but we wish only briefly to state that the beet camm from the
South, wes brought by the Romans to Gallia Cisalpina (Burgundy) for culinary
purposes; thence to the Pfalz and Schiwabia (Wurttembarg, etc.), and finally
to Silesia.

The Cradle of our present beet-root or Sugar Beet. Olivier de Serres

already in the year 1600 in his celebrated "The@tre d'agriculture" spsaks
of the large, red, many-leaved, beet, with a pleasant taste, the juice of, which

is of a beautiful red that charms the eye.



(Pranslation from the French) e

EXCERPT FROM LE SUCRE de BETTERAVE en FRANCE, 1800 ~ 1900, BY JULES HELOT, p. 187,

THE USE OF SUGAR IN HUMAN AND ANIMAL FOOD.

et et () Ot e —

Sugar, a hydro~carbon food is one of the best force producers in the
human system. It repairs muscle~waste and is a valuable substitute for al-~
cohol, .which at best, is only a'passing'excitant and injurious in its effeot
tc the well being of the body. The fact has been established that abstainers
from alcoholic liquids are very fond of sugare

Experiments were made by an English physiologist, Mr. Waughan Huxley,
on indiviguals to whom a quantity of food, with and without sugar, was alter—
nstely glvem with the result that -the working capacity of those #ho usea sugar
mixed with their food. increased from 8% to 40%, and in eating nothing but
sugar individuals can perform an amount of work equal to that done by persons
using ordinary foods If onme pound of suger is consumed by an individual in
the course of a working day, 61 to 71% more work can be dones

If 50 graames (1.76/100 ounces) of sugar were consumed by a workman
in the course of an afternoon, it would do away with the predisposition to oo-
c;a.sion fatigue which otherwise would ensue at about 5 Pe M.

As far back as 1898, experiments were made by the German Army Dy
giving soldiers .sugar rations. Ten weil from among the weskeést of the Company
were. chosen, and t.en others selected at random so as to ma.ke a comparative test.
At the start, the first batch received 7 lumps of sugar, but gradually. the nmpb,er
of lumps were increased to 10 and 12. During army menouevres. it was noticed-

that the weight of these men increased, whereas, the weight of those chosen at

3
vl
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random remained statliomary; the physical condition and the appearance of their
faces showed a marked improvement; on the march, soldiers quenched their
thirst by sucking lumps of sugars .

During the period when they are handling the sugar cane in the West
Indies, the negroes consume a great deal of sugar at a time when they are doing
the hardest work. 3

These experiments bear out all the pbysiologica.l theories advanced
on this subjecte.
| The liver, by means of glucogene elaborates sugar; glucose is & sub~
stance which is formed 11; the cells by means of amylaceous slements and of
albumenoid substances resulting from digestion of food.

When in the blood of a tired or fast.{ng animal no sugar is found
and there is xno tr{ace of glucogene in its liver, it proves that glucose furnishes
the musoular fmachinery with its material for combustion.

We therefore can make this deduction: That in sugar mixed with
food, the liver gets & substance that has merel_y to undergo & very simple chemi~
cal transformatidom in order to become the "glucoéé-oarbon" of muscular combust-
ion.

We may therefore maintain without fear‘'of contradiction, that in sugar
a valuable substitute for alcohol has bsen found. ' With this difference, l}owever:
That whereas alcohol has a corrosive action on the stomach bringing about fatty
degeneracy of the liver and cerebral atrophy, sugar supplies food to the system
and invigorates the muscles.

By gradually increasing the guantity of sugar in the rations of a soldier.
he will get in the habit of absorbing it in place of aloohol after he leaves the

armj and returns to his home.
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For several years past, fodder given to animals has been mixed with
sugar with sati sfactory results; molasses sugar is mixed with water, oll cakes,
malted barley, and even with sgbstances of no nutritive value, such as peat.
Excellent results were achieved; animals fattened in this way showed remarksble
increase in weight. For this reason, there ought be 2 considerable use for
sugar in this direction.

For the purpose .of advancing the interests ¢f French Agriculture our
legislators ought to protect our agricultural population ‘by iﬁducing them to
remain on the farms and prevent their lgxodus to the city to a certain extent,
by framing laws which will benefit beet sugar growers and those dependent on
them, thus enabling our rural popula‘tion to make a living from the soil so
| that they will continue to cherish their homesteads and will not be lured by
promises fcr happiness to be found in the cities, but by remaining on their.

farms help to safeguard the prosperity of France ems our déar Fatherland.
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LISTE GENERALE DES FABRIQUES de SUCRE, CAMPAIGN 1911~-12.

Raw sugar is trezted on the basis establishaed by the Sugar Associa-
tion of London, an association comprising sellers and buyers of sugar. the head-
quarters of which are (7 — 8 Idol Lane, London E. C.)e .

We mals an extract from their Rules and Rgeulationss
SUGAR 1st. PRODUCT: Sugar will be packed in bags made of good material weighing
not less than 800 gremmes (2bout 28 ounces) and not more than 35 ounces when
empty. Weight of sugsr will be d;slivered such as it is at the point of un~
loading with a margin of 2 pounds psr bag - the begs will be weighed in lots
of not less than 5 at one time.

The nat analysis will be obtained in deducting from crystallizable
sugar 5 times the weight of ths ashes and three times the weight of non-srystalliz-
able if this does not exceed 0.25% or 5 times the weight if this exceeds 0+25%
for the first vroduct (for the after p_roducts the coefficient is 3 if the mnon~
crystallizable sugar doss not exce.ed 0.56% and will be 5 if that exceeds 0.50).

If the analysis of the sugar differs from that of the seller by less than 1/2
degres for the First Produ'cii: or less than ons degree for the after product, the
average of the two analys_qg‘/:aken as a basis. But if the Secretary or the As-
sociation finds a greater difference, the analysis of one of the sealed-samples
is made on the. spot hy the chemist of the Associsation - at i;ha port of destina-
tion, or if absent, by the chemist of the London Association and the averags

of the two results that comse mafest eéch other, is taken as a ba:;is.

If the analysis of the vendor and the buyer of the Assocization
showtha same difference, the average of the 3 analyses or the foreign analysis ex-
cseds th.c maximum limit of analysis calln.ad for by the contract, the first shall be

considsred equal to the last so as to determins prices.

Payment will take placa in London in exchange for all documents
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duly signed, bill of lading, insuramce policy, carrying freight and ‘insurance-
vessal lost or not. Payment to be the amount of invoice less 2%, the

balance is paid as soon as the wsighing and analysis have been made after
unloading a shipmant.

The sugar must not titrate less than 86° mnet, foreign analysis,
except in the case as mentionsd below; nothing will be paid foar degrees above
92°. The sugar which proves to be titrating at the firct amalysis 86°
or mors, may be offersd again as a delivery even 1f ths nsw analysis does
not reach 86°, but not less than 84 degreses, in which case the degrees below
86 are deducted at ths rate of 3 pence per degree, if the fareign amalysis is
not of recemnt date, but only a half pemny is deducted per degres if a com-

parativg analysis is effected with the buyers. The sugar 1s kept in readiness
at the port of shipment ( Ty month) in equal quantitiee (numbsr of bags)

The regulations, usages, statutes mentioned above are cénsider—-
ed to be integrally as part of the pressnt contrect as if they were inlegrally
embodied therein.

The directors of the Sugar Association of London are the
arbitrators upon whom devolves the duty to settle all controversies. Beet
sugar after products basis 75%: For these the net analysis is made by deduct-
ing from crystallizable sugar 5 times the weight of ashes and 3 times the
weight on non~crystallizable if ths proportion of this latter doss not exceed
0.50. If it is above 0.50 ths cosfficient 1s brought to 5. I1f the analysis
of ths sugar buyer na‘de with the first sealed safnple differs from that of tha
sellaer by less than one degree, the average of the two analyses is taken

as a basise



48

In case the difference is greater than ome degree the same
rule holds good as with sﬁgar oi? the I. Product. Sugar (after Products)
are treated on the basis of 75% f. 0. b. or c. i. f. Each degres or
fraction of degree a.bpve and below 75% net analysis is cradited to the vendor
or deducted at the rate of 1~1/2 penny per degres. The dagreas below 70
are deducted at ths rate of 4% pénce per degree; The contracts ars also
subject to all the rules and regulations as st;i;-)ulated by the Sugar Association
of London. |

Refined Sugar,all Xinds of refined sugar recseived from anywhere

are treated in harmony with the usages established by the Refined Sugar Asso-
ciation, the members of which ars London buyers and sellers of foreigm refined
sugar. (See Rules and Contract conditions of the Refined Sugar Association

Chestarfield House 98 @Great Tower Street, E. C.
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PRICE OF RAW BEET SUGAR.

RATHKE'S Adressbuch der Zuckerindustrie. Page 217 - 1911-1912.

Prices are understood to be in marks for 50 kg. net, F.O.B.
Hanburg, including bags, basis 88% Rendement, each degree or part of
degres over or under 88 is to be calculated at the rate of 12 1/2 pfennig
for the degree.
The rendement is ascertained by deducting from the Polarization the con-

tainment of ashes 5 times and any eventual non crystallisable sugar

.3 times, if the weight thereof does not exceed 0.25 and five times 1f it

exceeds this up to 0.50

The rendement ought to be between 92 to 96° and should be ac-
companied by a certificate signed by an official German Chemist or an
official Chemist of the country of origin, sald certificate to be furnished
by the vendor; if the sugar is over 920 further degrees over 92 are not
taken into consideration and for the fixing of prices 92° is the equivalent
standarad.

Sugar that only tritrates 86 to 84° and that ultimately proved
to have had originally a Rendement of at least 86° the calculation of degrees
between 86 and 84 \'nill be fixed at 25 pfennig per degree.

In the case of deliveries of sugar that tstrate under 84 degrees,
as well as that having an invert containment - the Exchange Arbitration
Court will determine the price.

The certificates of analysis must show that the suger has been
tested relatively to non crystallizable sugar-and water. Invert sugar
under 0.05 is to be indicated in the certificate as if non existing and to

be noted by a sign thus: 0.0.
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Paragraph 5. The certificates of analysis must be of recent date - not older
than eight months - dated from the first day of being used along with ist
bona fide delivery. |

Samples which form the basis of certificates of analysis must not
be older than three months, from the day they were sampled from the bulk

of sugar contemplated for delivery.



(Translation from ths German)

EXCERPT FROM DR. RUMPLER'S HANDBUCH DFR ZUCKERFABRIKATION.

nages 401-402,

RAW SUGAR. (Rendement)

Sugar coming from the Centrifugal Apparatus is hoisted
to a more elevated portion of the building (sugar room) whers it is
prepered for sale.

Let us imagine this sugar to be composed of pure sugar and
molasses (100 per cent purs] for in the\Refinery this sugar is divided
into "Sugar" and Molasses - the more vgyrup this sugar contained the
more molasses it will yield on being rsfined.

Although molasses possesses a fixed relatively high market-
able vaiue it is not taken into account nor is it paid for as long as
it is mixed with sugar. We now that the bee.t molasses contains on an av-
erage, five times as much sugar as it does molassas.

Theoretically, the trading peopls will only pay for chemically
pure sugar and they therefore daduct from the sugar content of raw sugar
five times the amount of ashes contained which corresponds to the quantity
of sugar contained in the shape of molasses.

Formerly, when the export bounty was refunded by Exciss authori-
ties twice or thres times as high as ths price of molassas, tradsrs found
it advantegaous to leave as much as possible of ths molasses in ths sugar,
today, if any molasses is left in the sugar, it is practically domated to
the refinsriss.

Sugar obtained from the original massecuite is called l1st.
produet; sugar obtained from the syrup is called after-product and so

on, 2nd and 3rd product.
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4s mentioned before, the refinery as well as the middle-men
when they buy raw sugar pay only far that quantity of sugar which they
consider as obtainable in a chemieally pure state and deduct from the
sugar content that had been ascertained by polarization, five times the
quantity ofashes contained in the sugar; '.the figure that remains is des-
ignated as Rendement.

This Rendement fluctustes naturally between certain limits;
all sugar people therefore have agreed to take as a basis for the calcula~
tion of prices for the two most important classes of sugar = an averagc
of rendement and to pay a basic price for it.

For a"plus or minus® a “speclal" rebate of 12} Pfg. for
each per cent per 50 Kg. is allowsd (2.97 cents for every 110 1bs) equal
te 2.7 cents for every 100 1bs.

This mean rendemant is fixed on the basis of 88 per cent
for the lst. product and on the basis of 75 per cent for after p;'oducts.

These figures form the basie far price caleulations; it is
therefare camonly sald, we trade for lst. product on the basis of 88; -

*  2nd. i Ll UERERl e
For inatance a I. product has 95 per cent of sugar and 0.84 per cent ashes -
its rendement is therefore 95 minus 5 x 0.84 = 90.8 and let us suppose
the basic price for 50 Kg. agreed on is 10.85M($2.58) the price would be
oalcniated aé followsg:~
Basic Price secceecscecscsscoscsscccasscscesscsseesesl0eBS

Add. 90.8 = 88 = 2,80 Plus Rendement at 1245 eccoccose Q:SE
11.20 = $3.09 per 110 1bs.
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For sugar traded in on the basis of 88, no payment (unless the
buysr chooses) can be demanded if it has a lower rendement than 86 =~
sometimes sugar of a high percentage is traded in ’on the basis of 92
but must not be delivered below 91:

Example;
Basic price (Dasis) 92 ceeeccccccsccccccssscsscces 1130
Rendemant 93+6 = 1.6 plus Rend.. at 20 ceesscsecsee_ 0632

RS

A 11.62 Mx. = ($2.76)

Invert sugar and alkalinity have to be considered. Sugar that contains
0.05% or more Invert Sugar is not to be considered as being normally marke tablee
The buyer has the right to accept delivery of such sugar; should I;e, how-
ever, consent to accept it he must be credited with five times the amount, 1.e.
five times ths amount of Invert Sugar has to be deducted.

5 x 0,05 = 0.25% to be deducted from the Rendemsnt.

Sugar that under such conditions has been refused has to be mads
good by the seller in making delivery of sugar that comes up to ths required
standard.

Now let us consider its external qualities that mey influsnce the
price and that may bs due to the method employed in its manufacture. The
grain of the suger ought to be eharply defined, glistening ~ and to be as
uniform as possible.
1) Mealy particles adhering to the orystal and dull grain are liable to
render the sugar entirely unfit for the refiners uss. '
2) 1ts c¢olor should be light and merge into a yellowish tint» - a2 reddish,
reddish brown or grey tint, indicates iron in thé sugar and a faulty saturation.

3)  Good sugar must be dry to the touch and not sticky. Viscosity to the
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touch indicates an unfavorable composition of its non-sugary elements.

( & lot of sugar is callad 500 bags at 100 Kg. 2 bag)

Two lots of equal rendement may each have a different valus for the
refivers according to the contents of organic non-sugar - and the composition
of ths latter - and this may influence the basic prices.

4 refinery will grant a higher basic price for bright glistening dry
sugar than for grey, dull and viscous sugar.

The usual difference between I. & II. Product is as follows:

Besis 883 If I. Product is 11 merks, then II. Product (basis 75)
will cost 9 Marks, or a II. product basis 88, will bs M.10.625 = ($2.53)

The quality of sugar that is kept in stock for a2 long time diminishes
until finally it w.'gll contain an appreciable quantity of Invert Sugar.

Phenolyphtaleiniec alkalinity diminishes in sugar kept in stock,
as long as phenolphtalalediniec Alkalinity is present in the suger, little
Invert sugar will be found; but as soon as an acid reaction occurs, the ca-
pacity for reduction increases. The dimimnution of Alkalinity and the
phenomena of disintegration and decomposition are due to the pressnce of
Miecro~organisms which are found in svgar and are able to resist a low degras
of alkalinity.

1t is therefore important, iIf we wish that sugar should keep -
to take care whilst mermfacturing to impart to it a sufficient degree of al-
kalinity seeing that the sugar possesses a stsrility that will prevent the
development of ever present fungi. This is in 2 large measure attained

by keeping the sugar store-room clean also by letting the freshly made sugar

cool rapidly. . Experienée has temght us that sugar will keep better in bags
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that stored in loose heaps; it should be bagged as soon as fsasible and

stored in a warehouss that is well ventilated, and it will keep better if
stored in this way, because ths repidly changing temperature prevents ths
development of fungi. In wooden warshouses it does not kesp so well and

it is worse when stored in stone buildings

(Translation from the Italian)

EXCERPT FROM ANNUARIO STATISTICO ITALIANO 1911, PAGE 102.

Why do statisticians differ about acreags qua,ntities‘ of beets?
Because tha Ministry of Agriculture reports the number of acres planted
to baets: then the acrsags harvested and beets weighed in the field, then
the sugar factory weighs the beets again, and then the Minister of Finance
gets them weighed so as to calculate the sxcise tax. But if you take

the two reports and take the average, you will be corrsct.
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EXCERPT FROM BLYTTER FUR ZUCKERRUBENBAU, FEBRUARY 28, 1911. pe6l.
IS BEET CULTURE THREATENED AND BY
WHAT?
By

Dr. von Rinker.

The labor question is one of the elements endangering beet culture.
Laborers who used to live near the beet fields have gone in large numbers
to the cities to work in the various industries and this was the main cause
that forced us to bring laborers from a distance for the season, also, as
beet culture was extended, we had to get large numbers from abroad. Ever-
increasing wages had to be paid to "season laborers" and could not bec with-
held from native laborers working by the year and even in that case they
could not be induced to stay permanently on the farm.

It is getting more and more difficult to get laborers - breaches
of contract occur more frequently = and the cost of procuring labor becomes
more and more exdrbitant, and it is therefore out of the question to reduce
the expenditure in connection with cultivating veets by approved methodse
What should worry us most is the fact that we are becoming more dependent
on foreign é;ountries for our labor supply - and at that, we have serious
competition to contend with. If our neighboring countries should, for
some reason or amnother, decide to close their frontiers preventing immigra-
tion to our beet fields, disastrous consequences would ensue not oanly for
German beet culture but for German agriculture in general, and our whole
economic life would be subjected to a great upheaval. £

It is one of the most important and weightiest questions which con-

fronts not only German agriculture, but the whole nation and forms an im-

t
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portant item in Natiénal social problems. Another danger threatens the
Beet Sugar Industry, and that is the difficulty of marketing the sugar.

This is the situation: We proauce far more sugar than we consume
and foreifgn countries take little of our sugar, it being dislodged by com-
petitlon. On account of material losses and interest on capital invested,
we cannot indefinitely store our sugar, and the questibn naturally arises:
Can we sffect a decrease in our beet acreage? It is not desirable thaf
this be done, fof the revenue for the govermment would be diminished and
agriculture in general would be prejudiced by a decrease of other crops -
to prove this we must ask: "Why is beet culture an important factor to
Agriculture?

Not only was the fear that the.extension of the area for beet cul-
ture would diminish our chances to feed our population with home grown ce-
reals, without foundation, but the introduction of beet culture has even
contributed to increase the yleld of the followiﬁg cereal crops:=

Increase over Normal.
per acre 1764 to 2,420 pounds Wheat, 800 KZSe ecsese.s 1100 Kg. per hae

(e 1322 to 1,764 Rye, 600 * slorerstemid BOQ TN Ss ie
Fra sl 2204 to 3,086 " Barley, 1000 ®  .ec.0e 1400 " n n
( o g 1322 to 1,764 o Oats, .600 " esssee 8OO M o L

This has proved to be the case on the average of numerous farms
investigated. This is explained by the faét that beets require a great
deal of care, diligent work, fertilizer and constant attention; also by
the fact that with beet culture, nothing but the hydrates of carbon, sugar
starch, etc., all consisting of carbon, hydrogen and oxygen, are carried
away from the farm, all of which are drawn from the atmosphere. Whereas,
the nutritivse mineralielements absorbed by the plant from the soil in the
shape of by-products and residue from agricultural and industrial estabé

lishmentas who manufacture sugar, alcohol and starch, are returned to the
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soil and the grower gets also the benefit of the residue from slices, mo-
lasses, scum, beet leaves, tops, pulp, etce  This static elemont leads

to a permanent improvement of the soll preventing its exhaustion and in-
directly onmiching 1t:+ il the Fodldr ohbhined: froh Ev-geltsty’ Betne ribh
in nutritive substances it enables the beet grower to keep live-stock and
get an abundant supply of manure. Not only the acreage planted to beets,
but also the acreage planted to cereals, could thus be fertilized with mcre
and better manure. By adopting a rotation of hoed crops with cereals the
3011 became more fertile and yielded cereals more abundantly.

Hoed crops, especially beets, required deeper ploughing and were the
cause of steam ploughs being introduced, causing a flourishing industry for
a speclal class of agricultural machinéry to grow upe. Beet culture has not
only industrialized agricultural estates on which it is carrigd on, but as
said before, it has been the main factor and nucleus for manmufacturing ag-
ricultural machinery.

In consequence of deep plowing for beet culfure a richer fertilizer
was needed so as to prevent the subsoil from being starved, and this was
not only beneficial to the beet, but to all cereals planted in rotation so
that when the turn of the beet came again, a vigorous soil and not an ex-
hausted one was there to receive it.

Thus, in fertilizing richly for the beet, other crops benefited
by it in rotation. The many improvements introduced into the technique
of agricultural production put nature in the background and brought the
other two productive factors, namely, work and capital, prominently forward.
To this preponderence of labor, aided by capital over Nature, was due a

higher and more uniform, also a surer harvest of all cereals and to an in-
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crease in the gemneral- yleld. But not only agriculture was furthered, cattle
raising, owing to the vast quantities of fodder furnished, increased in
number.

The extraordinary demand for draught horses and oxen brought about
the raising of powerful oxen and horses that had to be procured from a
distance.

Thus the influence of beetl culture was very far reaching, prompt-
ing stock raising, Ilnoreasing meat production; beet culture helped to in-
crease freights in coal, beet slices, molasses, sugar lime fertilizers of
different kinds, machinery, seeds, meat and cattle.

Organized farm mana.gemeht and new methods of agriculture have been
favorably influenced by begt culture.

Capital and labor went hand in hand, resulting in astonishingly
high yields which in favorable beet and sugar campaigns brought in respect-
able net profits. A beet farm assumed the character of a busines or an
industrial establishment.

A complicated method of book-keeping .ha.d to be adopted by agricul-
turists in connection with the principal branches of fa.r:ﬁing. Farmers
learned to take advantage of favora.ﬁ].e markets, errors of the past were
recognized; they learned to avold losses and grasp profits, in fact., farmers
became alert, versatile, and got rid of old-~fashioned methods to which they
had been clinging so lorg with bucolic tenacity.

Germany made vast strides in beet culture, for whereas, in the
beginning 18 to 20 cemtners of beets were required to produce one centner
of sugar, only 5 to 6 centmers are now necessary to produce the same amount

of sugar; that is to say, the sugar content of beets were in the begimning
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5 to 6%, whereas, now, in consequence of scientifio culture, they have
been so developed that they contain 20 to 25% sugar and nearly every factory
asks for beets of 16%.

Side by side with beet culture on a scientific basis, technical
improvements in the manufacture of sugar make it possible to vastly increase
the amount of sugar extracted from the raw materiale.

If we take all this into consideration we find that sugé.r beet
culture was doubtless one of the most important levers in bringing about
. a tremendous progress of German agriculture as a whole, and even now, sugar
‘beet oculture is, as it were, the high school of intensive agriculture, or
rather beet culture is an agricultural industry and 1s;tye foundation and
strongest support for cultivating heavy soils.

For lighter soils, potato culture is one of the samé importance.
Whosoever therefore attempts to put the ax to oﬁr hoed crops endangers our
whole agricultural production and the possibi'lity to supply at home our
need in bread and meat.

Shall we allow this to be donef No, and emphatically no. The
Govermrent cannot allow the successful cultivation of beets and hoed crops
to be interfered with, for not only would a respectable amount of taxes be
lost for the Govermnment - but a general depression in the receipts of the
totalhproduction of agricultural (raw) material necessary for clothing and
feeding people would take place; a consequent diminishing of railroad
freights, and small farmers and owners of large estates all-over Germany would

feel the effects of an attack on beet culture and hoed crops.

a0 |0 o L P
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BEET HARVEST

K. BURGTCRF.

EXCERPT FROM BLATTER FUR ZUCKERRUBENBAU, JUNE 15th, 1911.

Raw suga.rifaccorie's require at the outset {the beginning of the cam-
paign) that sufficient beets be delivered so as to have a continﬁ'ous supply
on hand.

Whether they be factories that use beets exclusively that are planted
by themselves, or use shareholders' beels, or as the case may be, operate with
purc-hase beets, in any case the beet planter has to start pulling the beets
whether the proper stage of maturity has been reached or not. .

There are many reasons why the beet sugar factory cannot delay the
campaign wuntil all the beets have reached maturity because climatic conditions
have preponderating influences on the ripening of the beets - which the factory
cannot take into account so as to work over the quantity at hand at the proper
time. On the other hand, planters are compelled to start pulling beets early
so that if bad weather sets in they may finish the work befare winter. Often,
the rotation of crops, clearing up of the fields for work on the following crop,
the gathering of leaves and topping, are items which indu¢e the planter to start
the pulling of beets regardless of the stage of maturity which has been reached.
Of course, weight of beets will be naturally red:uéed; if harvested too soon
and if the weather during the summer was unfavorable.

The beet, by reason of its luxuriant foliage absorbs during mid-
summer, vast q{zantities of water; if this is lacking, then many nutritive elements
will remain in the soil that otherwise would be utilized by the roots; nutrition

of the beet through the root becomes moure active towards the Fall in conse~

"
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quence of an abundance of humidity,and a vigorous growth sets in at a time when
ﬁulling is in full swing.

The increase in the size of the beet between the middle of September
and the end of October, is very noticeable.

Professor Gerlach shows in the following table the development of

the beet between the 17th of September and the end of October.

Sugar Per Cent. Dz, 3T -

Harvest 17th Septe

A 318.8 Dz. Beets per Ha. 17.4 X 5544

Bre 1314 TR i S RE 1841 5648

(O LI5S A e e L ) 18.4 5846

DI 358 ol e LE R R 15.6 5649
Harvest 7th October.

A  391.,0 Dz. Beets per Ha. 16.6 6439

B B3 ULy ™ ) 17.2 64,0

(0 el bl T EE 0 S 18.5 6643

D 420,86 © v il 15.4 64.8
Harvest End of Octobers,

4  424.6 Dz. Beets per-Ha. 17.5 461

B 422,2 "m » AP 17.9 7544

C 399,99 w » 2 ) 18.8 : 7449

D 4302 " n Ty W 15.4 66.3

Thus, an averagé of 17,8 per cent beets and 14.7 per cent sugar is
obkained bélweeE 176h Septenbrr and 7th of Ootobsr. '

27.9% Beets and 282% sugar between 17th Sept. (end Oct.)

8.6% ™ " 11.8% " W 7th Oct. to end Oct.
These are figures which require careful consideration.

The majority of the raw sugar factories in Central Germany start ope-
rations with beets about the middle of September or beginning of October. Al-
though beet pulling has started, yet it is in the power of the Overseer or Maﬁaf

ger to so arrange the pulling that only the quantity necessary for immediate

purposes is pulled and to emnloy his laboring staff on other farm work, with the
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view of putting all his available laboreré to work later on in the beet fields
and use them exclusively in this direction.

The pulling of beei:s is considered as one of the most laborious tasks
to be done in the filed; - by reason of the frequent changes of weather this task
is rendered still more difficult, so that a fair and adequate remuneration has
to be given to them (the laborer). Most of the time, this work is done by contract;
the men are employed in groups of 3 and 5, and they are of about the same build
and equal in physical capacitye 1t 1s notv advisable to let stronger and weaker
laborers work together, as the strongef ones will not exert themselves to the
fullest extent, and the weaker ones, may, through over-exertion, become sick or
incapacitated for a considerable time.

‘Where whole families are employed in pulling beets, it would be well
to let them work togefher as there is a possibility to utilize the children for
some of the lighter work, With a little experience, larger children may attend
to the topping, help in the siloeing, collecting leaves. etc.

Beet pulling has been done most satisfactorily by women and girls; even
men experienced in other branches of agriculture do not reach the degree of effi-
ciency as manifested by girls, so that a goodly number of strong able~bodied
young women are valuable assistants to a farm manager who has a considerable area
under beet cultivation.

1t is very important that good seed should be used 'so as to insure
a satisfactory harvest; there is no other crop in which greater care is re-
quired in the purchase of seed than the sugar beet. Beet growers should insist
upon getting the seed of the last preceding season accompanied by a custawary
certificate of seed testing station and always inguire ;nto the reputation and

standing of the house from vhich you intend to buy the seed.

-—:————00 Qe == amem
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{translation from the German) Page 211,

EXCERPT FROM BLATTER FUR ZUCKERRUBENBAU, JULY 14 & 15, 1911.

LECTURE BY

. K. Stoermer, Saxonia-Thuringia
Association of the German Suger
Industry. 6000 00000000000 Halleo

MEASURES TO BE TAKEN TO SECURE HEALTHY BEETS AND A GOOD YIELD PER HECTARE.

Gentlemen:~

- We all know that we follow with great anxiety the development of
beet culture not only because the Industry is intimately comnected with any
success that may attend it, but because of complaints made on all sides regarding
decreased yield and the fear of‘ that great bugbear, beet fatigue.

Formerly, a great'dezal more than 200 Ctr. per hectare was produced,
but at present, 180 Ctr.' is the average, and 22046 pounds per acre is seldam
reached. This is true in many regions, and it will be interesting to anslyze
the causes of the diminished yield.

We must consider three stages in beet culture. In starting to
plant beets on virgin soil the yield during the first year will not be very high,
but as soon 2s the soil is properly prepared, the yield 1ncreasés and remains
on a level during a number of years. Sooner or later, however, sn altitude of
production is reached, and then the yleld decreases nowithétanding that no change
was made in mamuring and fertilizing the fields.

4 striking example is furnished by Hungary. I had an opportunity
to compare the yields obtained there during a period of 20 years and found

that the first 10 toc 15 years enormous yields were obtained fram virgin soil,
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without the aid of manure or fertilizer (over 200 Ctr. per Ha.), but lately,
this yleld has decreased and the farme}s there feared the occurrence of beet
fatigue. But this fear is not well founded beczg.use the diminished yield is
dus to exnsustion and if the beet cammot draw from the soil nutritive elements
the yield will naturally be 10\;7. However, this does not affect the yield of
other rotatory crops.

My conclusions are, and I may say I am almost convinced, that, three
periods are easily noticed in all beet districts.

1) The repid rise in yield to the highest point;
2 I EoAS relative short period for the highest yield reached: and
3) A gradual decrease in yield.

We must however, not lose sight of the fact that within the last
15 or 20 years we have made considerable progress in improving the beet and
getting it richer in sugar content from year to year. By the introduction
of new methods in culture and by careful selection, we have been enabled to
produce a beet with 16% to 18% sugar as against 13 to 15% in 1890.

It must be pointed out that there is a possibility that = periodical
increase and decrease of the yield may occur. This fact has been established in
comnection with other hoed plants and we may safely assume that this wbuld be the
case with beets. It all depends on perioﬁical climatic conditions, especially
in relation to the amount of rain-fall.

Every 30 to 35 years, there occurs a maximum and a minimm rain-
fell, and if we were to cénstruct a 5~yearly chart, we would find that the sugar
beet yield would move within this curve. There is a well fbunded'reason for
attributing this periodical fluctuation in climatic conditions to a simultanseous

periodical recurrence of spots in the sun. It is therefore likely that we may
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Just have passed & period of the minlmm yield and that we shall have better
harvests in the near future, if it 1s true that w2 are o have a period of greater
humidity from 1918 on.

Each experiment station is making efforts to rzise a beet that
would attain its meturity easily; but 1t has been found out that sheP e Boet
matures the richer it will be in sugar. My own exéeriments have proved that
beets ralsed under different climatic conditilons such as are grown in Hungary,
and southern Russila, will have differing stages of growth.

Now let us turn to the quality and characteristics of the Beet seed.
What are the latest results obtained in relation to the healthy condition of the
seed a.fxd the yleld of sugar beets to be obtaired therefrom?

It 1s well known that the sugar beet harvest depends largely upon
the qualities inherent in the seed. I have been able to prove this point in
the case of potatoes; in the case of sugar beets we have not been sble as yet
to give exact proofs, but we have no doubt about being able to furnish them
in the near future. A healthy beet seed is equivalent to half the harvest,
egpecizally when its germinatic;n is rapid, vigorous and healthy. 1% has also
been pointed out that the beet balls are afflicted with parasites and that it
would be advisable to kill these parasites before sowing the seed.

I+t has been established long ago, that there are germs of: certain
fungi on beet balls that later produce diseases in the beety; we have learned
recently, however. that there are millions of germs of the Phoms Betac fungus
on the healthiest beet balls. If conditions in-regard to soil, fertilizer,
water and zm"c"ri.ti‘cion in general, and the weather,are favorable, the presence

. of a fungus én beet balls is of no consequence, but if these conditions are un-

favorable, then there are in every soil, enough paresitical germs so as to

discount the number of fungi that may exist on the beet ball. Consequently,
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we consider the question of disinfecting the beet balls or the shelling thereof
more from a physiological point of view than on account of its value as a germ=
destroying means.

Kuhle Gunsleben were the first to shell the seeds, but of late, sev =~
eral firms have done it. It is well known that a bget ®l1ll contains several
germ producing units that are intimately grown together with its p.ericarp and
are surrounded by a cork~like cover; the layers of cork have a physiological g
importance, for they serve d:uring'the germinating period as water-stoting organs,
and are not essential to the life of the seed and may be removed withouf; danger to
the germ,itsslf. Tris removal takes place mechanicully by means of & set of
wire burshes or crushers, or chemically, by means of concentrated sulfuric acid.
But I, for myself, doubt whether the absolute germinating capacity of seeds can
be improved thereby.

It is true that seed thus treated will germinat’e‘more repidly, es—
pecially in dry ground, but few of the growers have as yet used shelled seed.

Our own experiments have shown us that we contribute likewise towards a rapid
germination, if,before sowing,the beet balls are allowsd to soak in water say
from 12 to 20 hours. For prevention of root blight, the seed is often tresated
with a 1/2% solution of carbolic acid. We found thet seed thus treated showed
bettar results than an equel quantity of seed that had not been so treated, but
we proved at the same time, that the health and the development of the plant

was still better 1f the seed was sozked in pore water only.

If, as is often the case in Saxony, the soil is dry, then seed that had a
preliminary soaking in water is to be recommended.

Professor Hollrung, characterizes the importance we may attach to
root blight as an infantile disease peculiar to beet culture, and that we find

it more frequently in the early stages than after a certain development. In
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some books we find assertions that root blight occurs exclusively in a soil
poor in 1lime, and that it disappears as soon as the nccessary amount of lima.
is introduced; but thils assertion has only partly been verified by experience.
1t is absolutely necessary to fight off this disease, and I will givs
you a2 practical example so as to show you how to proceed. A beet grower,
having land with a clayey soil, at Eisdorf, near L{;.tzen, had hitherto fertilized
as was customary - with stable manure, Chilean Nitrate and Hypophosphate;
potash and lime were not considered. He was successful in ralsing crops on
all his land -~ only his beet fields were attacked by root blight. Although
the beets germinated well, the young beetlets were almost decimated by root
blight and the development of such plants as were not attacked was defective.
Dr. Euchinger, at present scientific assistant of the Biologicél Institute at
Amani, German East Africa, has helped greatly in carrying on these experiments
which proved that when a plot of ground only yielded 74 Kg. without lime and
potash - on a neighboring plot of the same dimensions and similar soil with
lime and potash.193 Kg. of beets were obtained; but in addition to lime and
potash, phosphoric acid and nitrogen was necessary. ‘

We therefore conclude that bthe lack of any element of nutrition per-
mits the occurrence of rpot blight and that this is entirely neutralized by the
mixing of potassium and. lime with other fertilizer and a good supply of all
elements of mutrition are necessary to eliminate this blight and that lime also
eliminates soil acids that would be favorable to root blight. Whe;'e in addi-
tion about 600 pounds of kitchen salt per acre was used it has been found that
the yield increased by 3,967 1bs of beets per acre. |

Another important fact must be mentio'ned, that on a given plot of
ground 8800 beetlets came up. Where kitchen salt was omitted, only 6 - 7000

plants came up. The effect of kitchen salt is explained by the fact that
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the beet in its wild state is a saline plant and one that prospers at

a shors distance‘from the sea shore and develops into a healthy beét if sur-
rounded by salts in solution or floating in atmospheric vapor. The beet re-
guires salt for its ndrmal ‘vitality and this physiological need for salt must
be considered when fertilizing beet fields along with its need of potassium,
phosphoric acid, nitrogen, etce. .

The effect of lime may be explained in two ways: On the one hand,
gypsum is contained in sea water and therefore necessary for the development
of saline plants, and, orn the other hand, gypsun introduced into the soil will
help to eliminate pernicious, noxious, alkaline effects. I gall carbonmic
acid, lime and gypsum, the health: regulators of the soll and wish to indicate
thereby that lime containing carbonic acid counteracts noxious soil acids, and
that gypswn eliminates pernicious so0il alkali. The pernicious effect of soil
acid‘- lack of lime =~ is well known, but the noxioual. effect of soil alkeli
has been fully demonstrated by the Bernmburger experiments and we ourselves
have this year observed the ssme thing.

Therefore, as far as the beet is concerned the gypsum fertilization
t_a.kes,place from a phyto-physiological point of view and in consideration of this
fact we must bear in mind that the beet, apart from its ordinary need of nutri-
tious substances characteristic of each plant, has a well pronounced craving
for potash, natron, magnesia and lime in its sulphurous and chlorine combina-
tions. Chemically speaking, we may say that the beet primarily needs electra~
positive ions of nat:;'on, kali, mahnesia, lime. in gbundant quantities, for the
purpose of showing a healthy growth, if one of these sub‘stances is lacking
in the beet, the law of minima asserts itself.

The yield therefore is regulated in proportion to the quantity of
mytritive substances that the beet needs and where these are lacking, ths

plant becomes strongly receptive to disease.
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EXCERPT FROM BLATTER FIR 2UCKERRUBENBAU, JUNE 15th, 1913, p.198

NITROGENOUS FERTILIZATION OF THE SUGAR BEET.
- by‘ -

JOHANN MBLLER,

It is well known that the sugar beet belongs to a family of }
plants that are very exacting in their requirements for nutrition to be as-
similated from the soil.

Nitrogen, Phosphate and Phosphoric Acid are indispensable sub-
stances for mutrition of the beet; 1ime also plays an important pari in
connection with beet culture.

We extract from the well known Agricultural Calendar of O. Montzel
and A. v. Lengercke (1911), the following data on the needs of a sugar beet
for its nutrition.

The beet absorbs from the soil:
Nitrogen. Potash. Phosphoric Lime

Acid.
1000 Kg.sugar beet roots
2204 pounds 1.8% 2.3% 0.8% 0.64
1000 Kg. beet leaves with tops
2204 Pounds 4.0% 3.5% 1.0% 1.5%
Total Q' LR B BN B N 5‘8 ‘ .5.8 1‘8 201
Pounds 90 s0esacsens 12’% 12‘%‘ 3-96 416

We may mention that 8ll kinde of artielfial fertilizers may be
utilized 1n beet culture, but the most useful is the nitrogenous fertilizery
in other words, no lucrative beet oulture without an abundance of Nitrogen.
This does not mean that Nitrogen should form the main mutrition for the beet.

In order to obtain a satisfactory beet harvest in quantity and
quality, an adequate supply of all the sleaments of mutrition is necessary.
A8 far as nitrogen in fertilizing is concerned, too little or too much of it
is prejudicial to the development of the beet. If there is a lack of nitrogen
the formation of Plasma and Chlorophil is retarded and the growth of the beset
will be stunted and a low-yleld of beets will be the result. - Omn the other
hand, an excess of nitrogen affects the coatinuous formation at harvest time
of new Plasma cells and instead of maturing, the beet does not complete 1ts
growth, and the result will be a beet unfavorable for use in the svgar faotory,
that is_ to say, a beet with less sugar and more non-sugar substances.
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All efforts of farmers who cultivate beets should tend towards
fertillzing their fields with nitrogenous substances in such a way that,
until harvest time, no lack of nitrogen should be noticed, and on the other
hand, no exocess of nitrogen should meke the leaves wither prematurely and
thereby retard the maturing of the beet.

The usual nitrogenous substances for beet fields are: stable~
manure, green fertilizers, sulphate of Ammonia and Chilian nitrates. Stable
warmare is rich in nitrogen, and lately, more importance has been attached
to it than formerly, when pesople thought they could dispense with it entirely
by substituting an artifical fertilizer.

It is a well kmown faot, that stable manure puts the soil in
good condition for beet culture and that if along with other fertilizer 1%
is put in the fields in the fall, it will bemnefit the following yield of
beets., Stable mamure ln beet fields must not be too deeply ploughed under,
in order not to hinder decomposition. We may however, mention that stabls
manure helps to increase the quantity, but is somewhat prejudicial to the
increase in sugar. content. Of great Importance 1s green fertilizer for
sugar beete, especially in sendy soil, but in addition, fertilizing with
nitrogen, potash and phosphoric acid is indispensable. Without doubt, ni~
trate 1s important as a nitrogenous fertilizer, but the same importance may
be attached to sulphate of Ammonia.

It is well known that the principal form in which nitrogenous
mitrition is given to the sugar beet is nitric acid, which is directly and
ees8ily assimilated.

Many comparative experiments with sulphate of Ammonia and Ni-
trate, respectively, have shown that the first did not give as good results
because it was spread out too late. We have to bear in mind that fertiliz-
ing with sulphate of Ammonia should be done earlier than that with nitrate.
sgriculturists everywhere,have gained the conviction that sulphate of Am-
monia can hold its own in competition with other nitrogenous fértilizers in
the beot fields. Numerous fertilizing experiments made in Hanover, Saxony,
and the Duchy of Brunswick, have established this fact. We will herewith
mention a few experiments, especially as our object is to keep the proper
time of fertilization in view.

CLAYEY SOIL.
EXPERIMENT SULTMAN ROHRBERG.
I.Plot.
1/4 Hectere.
Stable Manure; & 200 Xg. (441 lbs.} Kainite,
Thomas Meal BH5OSY (330 1bd.)

YIELD: 197.2 Ctr.(43,474 1ba.) Beets.'Sugar Content 18.4%
Sugar Obtained 23.28 Ctr. = 7,997 1bs.
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11 Plot.
1/4 Hectare.

Stable Marmure & 60 Kg. (132 1bs.) Sulphate of Ammonia,
to be applied ir Jaauary.

200 Kg. (440 1bs.) Keinite,

150 " (330 1bs.} Thomas meal.
YLELD: 224.4 Ctr. Beets = 49,471 1bs. Sugar content 17.6%
Sugar obtained 39.49 Ctr. = 8,705 1bs.
111 Plote.

Stable Mamure and 93 Kg. (205 1bs.) Chilean Nitrate applied at in-
tervals from Fall to Spring; ;

200 Kg. (440 1bs.) Kainite,
150 Kg. (350 1bs.) Thomas Meal.

YIELD: 211.7 Gtr. (46,671 1bs.) = 16.8% sugar content.
Sugar obtained 35.57 Ctr.=7,840 1bs.

FEXPERIMENT JARGAU ~ GARTSDORF.
Clayey Sandy Soil.
1.Plot & Hec.

Fertilizer 250 EKg. = (551 1bs.) Kdinite,
150 Kg. = (330 lbs.) Thomas Meal.

YIELD: 204.75 Ctr. = 22% Short tons. Sugar in beets .... 18.9% :
Sugar obtained 38.70 Ctr. = 8,532 1bs.

11 Plot, % Heo.

100 Kg. {220 1bs.) Sulphate of Ammonia Applied in January.
250 Kg. (551 los.) Eainite,
150 Xg. (330 1bs.) Thomas Meal.

YIELD; 205.35 Ctr. = (45,271 1bs.) Suger content ... 18.6%
Sugar Obtained 38.2 Ctr,~ 8,420 1lba.
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EXPERIMENT JARGAU -GARTSDORF (Con'td)

1I1I Plot,+ Hec.

100 Kg. (220 1bs.)Sulphate of Apmonia partly Jan.partly before
tilling,

250 Kg. (551 1lbs.) Kainite,

150 Kg. (330 1bs.) Thomas Meal.

209.55 Ctr. = (46,197 1bs.) Sugar Content .....17.9%
Sugar obtained 35.64 Ctr. = 7,856
1bs.

IV. Plot § Hec.

125 Kg. {275 1bs.) Chilean Nitrate applied gradually during winter,
260 * (551 lbs.) Kainite, 3
150 * (330 1lbs.) Thomas Meal.

208.55 Ctr. = (45,976 1bs.) Sugar content ......18.3%
Sugar obtained 38.16 Ctr. = 8,389

EXPERIMENT HAGELBFRG-TATENDORF
Clayey Soil.
Plot I, Hectare.

50 Kg. (110 1bs.) Sulphate Ammoniz,
75 " (165 1lbs.) Potassiwm Salts,
100 " (220 1bs.) Hypophosphate.

171.6 Ctr. = (37,830 1bs.}) Sugar Content «.....17%
Sugar Obtained 29,17 Ctr.=6,430 1bs.

Plot I1. % Hectare.

65 Kg. {143 1bs.) Chilean Nitrate,
75 Xg. (165 1bs.) Potassium Salts (40%)
100 Xg. (220 1bs.) Hypophosphate  (18%)

168.3 Ctr. = {37,103 1bs.) Suger Content ......16.8%
Sugar Obtained 28.27 Otr. =6,232 1bs,
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EXPERIMENT SHULTZE WITTINGEN.
Clayey Soil.
Plot 1. 1/4 Hectare.

150 Kg. (330 1bs.) Eainite,
100 Kg. (220 lbs.) Thomas Meal.

185.99 Ctr. = (41,003 1bs.) Sugsr Content «.......16.5%
Sugar Obtained 30.69 Ctr. = 6,765 1lbs.

Plot I1.

80 ¥g. (176 1lbs.} Sulphate Ammonia,
150 Kg. {330 lbs.} Kainite,
100 Kgo (220 1b8.) Thomas Meal. -

216.5 Ctr. = (47,730 1lbs.) Sugar Content «eeeeessdl6.9%
Suger Obtained 36.69 Ctr. = 8,065 1bs.

Plot IXI.

100 Kg. (220 1bs.) Chilean Nitrate,
1580 Kgo (550 1b80) Kainite.
100 Xg. (220 1lbs.) Thomas Meal.

209 Ctr. = (46,076 1bs) Sugar Content eeeeceeeec.s.17.6%
Sugar Obtained 36.78 Ctr. = 8,107 1bs.

EXPERIMENT LINDLOFF HAMMERSTORFF
Sandy Clayey Soil.

Plot I..1/4 Hec.

100 Kg. Guano (202 1bs.) and Stable Manure,
160 Kg.Kainite(353 1bs.)

15.0 Ctr. = (33,069 1bs.) Sugar Content «........18.6%
Sugar Obtained 27.9 Ctr. =6,150 1ba.

Plot II.

Stable Manure,
80 Kg. (176 1bs.) Sulphate of Ammonisa,
100 " {220 1bs.) Guano,
160 " (353 lbs.) Kainite.
201 Ctr. = (44,312 1bs.) Sugar Content s.e.....18.4%
Sugar Obtained 37.04 Ctr., = 8,165 1bs.
Sulphate of Ammonia to be applied four (4) weeks before sowing.
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EXPERIMENT LINWDLOFF HAMMERSTORFF {Con' td)

Plot IIT.
Stable Manure,
100 Kg. (220 1bs.) Guano,
100 Kg. (220 1bs.} Chilean Nitrate in several doses,
160 Kg. (352 1bs.) Kainite.

197.5 Ctr. Beets = (43,540 1bs) Suger Content .........18%
Sugar Obtained 35.65 Ctr.=7,792 1bs.

EXPERIMENT REINECKE ADERSTEDT.
Humus Clay.
Plot 1. 4 Hectar

Stable Manure,
50 Kg. (110 1bs.) Kainite,
100 Eg. (220 1bs.) 168% Hypophosphates.

187.2 Ctr. Beets = 41,280 1bs. Sugar Content cee......18.6%
Sugar Obtained 34.82 Ctr.= 7,675 1bs.

Pilot I1.

Steble Mamure,
125 Kg. (275 1bs.} Sulphate of Ammonia 4 weeks before sowing,
50 Kg. (110 1bs.} Kainite,
100 Kg. (220 1bs.) 18% Hypophosphate.

202 Ctr. Beets = (44,532 1bs.) Sugar Content ........17.9%
Sugar Obtained 36.16 Ctr.= 7,971 1bs,

Plot 111,

Stable Manmure.
150 Xg. Chilean Nitrate (3320 1bs.)

150 Kg. 184 Hypophosphate " " )

192.9 Ctr. Beets = (42,526 1bs.) Sugar Content .......17.4%
Sugar Obtained 33.56 Ctr.=7,397 1bs,
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EXPERIMENT SHUTTE KLEINLIEDERN.
Sandy Soil.
Plot i. & Hectare.

100 Eg. (220 1bs.} Gueno,
100 Kg. (220 1bs.} 40% Potassium salts.

147,98 Ctr. = (32,623 1bs.) Sugar Content «.eeee...19.4%
Sugar Obtained 28,71 Ctr. = 6,329 lbs.

Plot 1T«
75 Kg. (165 1bg.} Sulphate of Armonia before tilling,
100 Kg. (220 1bs.) Guano,
100 Kg. (220 1bs.) 40% Potassium salts.

156.33 Cvr.beets (34,464 1bs.) Sugar Content «.......18.8%
Sugar Obtained 29.39 Ctr.= 6,479 1bs.

Blot 1II.
100 Eg. (220 1bs.) Guano,
100 ¥Xg. (220 1bs.) Chilean Nitrate,
100 Xg. (220 1bs.) 40% Potassium Salts.
149,06 Ctr. Beets = (32,861 1bs.)Sugar Content v o s v 18W0% .
Sugar Obtained 27.73 Ctr.=6,213 1lbs.
Chilean Nitrate is applied in several doses at intervals during

the winter.
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This data shows that sulphate of Ammonia if applied in the fall
and winter spread out and harrowed in, & few weeks at least before sowing,
will give good results.

On the cloister lands of Hadnesleben for years past, sulphate of
Ammonia has been used applied in the Fall and has given excellent results.

Potassium should be applied in the shape of Kainite as i%s high
percentage of chlorination favorably influences the development of the sugar
beet and in combination with sulphate of Ammonia excellent results both as to
quantity in weight of beets and suger content is obtained.

As garden truck, cereals and hoed plants have been manifestly ben-
efited by sulphate of Aminonia which is now used universally for these, it is
hoped that beet growers will in the future look upon sulphate of Ammonia ae
a good nitrogenous fertilizer.

o omrten () O = m
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(Translation from the French)

Excerpt from La Sucrerie Indigene et Coloniale, October 3, 1911. Page 322

Avantage Indirectes de la Culture de la Bettersve a Sucre.

INDIRECT BENEFITS OF SUGAR BEET CULTURE,

By Truman G. Palmer.

Last year the author of this pamphlet as Secretary of the
Americen Beet Sugar Associati on came to Europe to visit the sugar beet
districts with a view of studying the economic conditions relating to beet
culture and the mapufacture of sugar. On his return to Washington,
he sent a communication to the United States Senate ip'which he pointed out
the indirect benefits derived from beet culture and sugar mamfacturing.

The author cited in 2 convincing manner the decrees of Napoléon
I., by which the first French Beet Growers were granted extraordinary pri-
vileges. In his brochure, he goes on to prove that the increased yield

in cereals in Germany was entirely due to beet culture.
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LAW AGAINST BEET SUGAR CORNERS.

EXCERPT FROM JOURNAL des FABRICANTS de SUCRE, NOVEMBER 22,1511.

We will give here the comments made by M. Boverat and Moutarn on
this subject published in the Temps on 17th of November, supplemented by
personal statements made to us by Mr. Boverat, President of the syndiocate of
grain, seeds, flour, oil, sugar and alecochol.

Speculation is not a2 form of transaction which should escape
all criticism, but whether people are in its favor or not it is an indispens-
able element to the life of a market. When, for instance, an agriculturist
sows the beets, what is from that moment going on in his mind? To get in
- touch with some buyers, distillers or sugar factories, to whom he sells his
production at a time when such production is only prospective and is still
under ground.

In doing this the farmer gets rid of his "commercial risk"
in sugar beet and beet sugar. Having sold his crop at a price oconsidered
remunerative he is no longer anxious - except as regards the agricultural
risk. namely: Will the harveat be good in quantity as well as in quality?

What does the buyer do a8 soon as his trade is closed with the
farmer? He also tries to insure himself against commercial risk, and thus
after having calculated the cost of production of sugar or the TROIS - SIX
{proof spirits) to be extracted from the beet, after adding cost of storage.
he makes, in his twrn, a trade with the speculator.

In the long run this last factor appears to be the most impor-
tant one as to him the credit is due thst each could work, produce, and
get remunerated. Well, it is the speculator who would get his head cut
off for good by the Minister of Justice, if this bill became law - for
Article 420, amended &s it is by Mr. Cruppi, is equivalent to abolishing
speculation.

The execution of the speculator - there is not the slightest
doubt - will be profitable neither to the produeer nor to the consumer; it
would simply bring about & scarcity of money, would destroy the market -
where transactions would no longer take place.

Mr. Boverat, says in a tone of irony, that it would be useless
to put a new tax upon the Bourse transations if they were to be prohibited.
Was it not said that when Mr. Klotz put a tax of five centimes per 1000
on all transactions, that this tax was to fall on the speculator and not on
real bone fide tramnsactions. But them, if Mr. Cruppi abolishes apecculation,
the tax of five centimes can only fall on real tramsactions?
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The project Cruppi strikes is & blow only at gpeculation; 1if his
bill becomss law, then good-bye to commercial and industrial liberty.

Mr. Boverat then explains that 81l cormercial and industrial
houses and corporations would, by this law, be exposed to prosecution,and he
concludes by stating that with the help of Article 420, amended as the Ministry
wants it to be, the arbitrary nature of it would enabdle 8ny Minister to ruin
and imprison any merchant who might have incwrred hia displsasure.

Mr. Montard, President of the general sugar syndlicate, comsiders
Article 420 may be all right in theory but mot in practice. An extra parlie-
mentary commission was appointed to frame a law that would prevent illicit
transactions thet are equivalent to cornering, that this commission in harmony
with the Ministry of Commerce had aent in its report several months ago; and
we are not surprised to see suddenly a bill crop up, the tendenoy of which is
absolutely the opposite of that whioh the extra parliamentary ocommission had
prepared after a long inquiry concurrent with that of the Minister of Finance
and Minister of Commerce. M. Moutard has documentary evidence - he does not
act lightly, but submits the articles of the report of the Commission pointing
out that article which corresponds with Article 420, proposed by the Miniatry.

The following is the text of the article: There will be pun-
ished whosoever will have been convicted of having cornered, accumulated dy
purchase, or who ehall refuse to sell quantities of the same commodity or mer-
chandise in excessive proportions to the actual state of the market.

The President of the Sugar Syndicate emphasizes the difference
that exists between Article 420 and the corresponding srticle of the Commission.
The words cornered and accumulated by purchase, or refusal to sell, specify
nicely the cornering and its consequences.

The Cormission has for the purpose of determining this accumuls~
tion of the same merchandise or commodity a real starting point - which is
the normal state of the market; those operations are punishable by law if
their proportion exceeds in an exaggerated form the normal state of the market.

It is evident that a speculator enjoying considerable credit or
having an enormous capital can buy or sell by himself as many bags of sugar
as there are offered in the market. By this fact, he might produce a dis-
proportionate influence which might become dangerous for ths production and
consumption of this comnodity - he would in this way have, brought about a cexr-
tain monopoly.

M. Montard, would 1ike to see the bill as prepsred by the Com~
mission pass into law for certain speoculators that are neither producers nor
merchants who could become & real hindrance and danger to a normal market.
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But with Article 420, which the Minister of Justice proposes to get passed
as a2 law ~ the line of demarcation would be missing and arbitrary rulings wonld
be daninating our markets.

The application of this article would paralyze all speculation,
1f the most lawful, and would damage natural exchanges of commodities, espe-
cially transactions made from one market to another. It - would even facilitate
a real monopoly, such as it existed, before speculation brought about the
mualtiplicity of commercial transactions.

The President of the Sugar Syndicate is of opinion that the law
taxing Bourse operations 'is not less prejudicial to the interests of the
general public than the law against monopolizing. The reporter of the ''Temps”,
after branding the new article 420 as equivocal and &s opening the door to the
most erroneous interpretations concludes: that according to Articls 420 a uni-
versal toll in the business world will be levied. It is true that the text
proposed by the Minister of Juatice, before definitely becoming law shall be
discussed by a parliamentary commission to whom it will be sublmitted for con-
gideration, but nobody can foresee what amendments and modifications will be
made by this commission and finally by Parliament itself before that article
actually becomes law,
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NEMATODES .

EXCERPT FROM BLATTER FUR ZUCKERRUBENBAU, 15th SEPTEMBER, 1911.
(pege 295)

LECTURE BY PROF. DR. KRUGER,DIRECTOR OF THE EXPERIMENT STATION
AT BERNBURG.

A talx on Nematodes and how to prevent or minimize damage done
by theese parasites in the beet fields.

=00 O~~~

Fatigue (exhaustion, poverty) of the soil occurs often where one
and the same class of plents sre grown year after year, which may be caused by:

1) Lack of nutritive substances in the soil itself; lack of phosphates or
of other substancess

2} By the presence of deleterious substances within the aree of cultivation;
3) By parasites.
To this may be asoribed the so-called beet exhaustion.

His Excellency, Dr. Kuhn, has fixed the responsibility of fatigue
of the s0ll upon the thread-like worm known as Nematod; he proved that free-
ing the beet fields of this parasite they were rejuvenated and became agein
fertile after a prolonged period of fatigue - . Kuhn has shown us how these
parasites feed on the rootlets of beets and those of other hoed plants. He
demonstrated that the capacity of the beet for assimilating mutritious sub-
stanoces through 1ts roots is weakened or entirely neutralized by the presence
of Nematodes and when roots attacked by these parasites sre examinad, it will
be found that such roots do not develop in the same way as do healthy plante.

Some roots die off. In others, ramifications and bifurcations
occur that remain short, not reaching deep enough to absorb the substances ne-
cessary for mutrition. We call these roots - bunch roots; even the tap roots
of beets attaoked by Nematodee may die off and in such & case & so-called cele~
ry form occurs where no tap roots but several side rcots are develaped.

Today, 1 wish briefly to call your attention to the characteristic
symptoms of & typical, highly developed Nematod invasion of the beet field,
eapecially to the nematodic influence exercised upon the development of roots.
¥hen the roots are thus attacked the leaves wither and ‘die, and the so-called
beet consumption phthisis, sets in, the heart only retaining ite vitality -
which, however, ultimately rots and perishes.
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To counteraoct this nematodic affliction we have to study how to
prevent the increase of nematods as much as possible which necessitates a
rotation of crops; for by not planting in the same So0il successively the
same plant, the nematodes will be deprived of the nourishment that favors
their development. Nematodes will not increase in a field where rape seed
follows the sowing of beet sesd.

Certain classes of weeds give shelter and food to nematodes;
amongst the number of weeds are bank-cresses, hedgemustard, etc., in which
nematodes-are found in large numbers. J

Therefore, our fields should be freed from weeds, notably -
because they absorb some of the nutritivg substances which our plants need,
but also because they harbor nematodes, and by fighting the increase of
weeds we likewisse prevent the lncrease of these parasites.

We must also take care that the waste from the sugar factory
is not promiscuously dumped along with manurs onto the beet fields; especial-
ly earth and scum coming from the washing and cleaning of roots in the fac~
tory. A treatment of earth and scum with an alcaline solution will prevent
Nematodes from living and developing in either stored earth or scum.

Gentlemen, these are some of the measures to be adopted for pre-~
venting the increase of Nematodes. However, there are other measures and
remedies to fight off these parasites. Hitherto, only remedies of a chemi-
cal nature were used; salts, eto. Lime has been used succesafully, but
Kuhn's experiments proved that it would not be expedient to use large quanti-~
ties of salts and lime and combinations of which they are constituent parts,
as the development of young beetlets ls hindered by the presence of an excess
of lime or salts.

Sulphurous carbon introduced in thne soil will exterminate the
Nematod as experiments made at Bernburg have proved, and normal beets tan
he raised in fields that were considered as "Beet fatigued"., This remedy
‘however, is rather costly; it may be used however, in places where nematode
nests are known to exist; by its use the nests will be destroyed and further
tendency to increase the beet fatigue éxhaustion) in the field will be coun-
teracted. ‘ : ;

Kuhn, by closely following the development of Nematodes has found
that a nematode after leaving the egg, finds its way into- the root of the beet.
Larvaue thus emigrates and develops into male and female; their presence is
noticed by a swelling of the roots.
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These swellings increase; -they.appear at first as small knobs,
the size of e pin's head 2

Kuhn reoommends sowing in the vicinity of beets, catth-plants, such
as favor the nematodes. Rape 1s one of these, and when such plants are
developed to & certein stage, they should be destroyed. However, the devel-
opment of the nematode should be watched; the destruction of the plants
must take place before the eggs of females have had time to develop into
larvae.

The Bernburg experiment station has, since the year 1882, thor-
oughly studled the question of fighting the nematode pest that does so much
damage in the beet fields; conditions surrounding the mutrition of beets
have been studled and ways and means devised to combat a nematodic invasion
of the beet flelds of Germany.

Growing of beets in pots has been experimented with; some people
expressed the opinion that growing beets in pots is of no practiocel value;
but permit me to tell you that by such experiments two important discoveries
were made, the cause of the heart rot of the beet and the further discovery
of showing us the way to minimize ravages on the part of nematodes.

We are now in position to raise plants -~ beets especially -~ in
pots, under such conditions &s are similar to those existing in the fiselds
as far as slze, foliage, etc., are concerned.

Through judiciously supplying a given quentity of mmtritive sub-
stances to raise a beet of & given weight, say 400, 500, 600 g. or as we
choose, heavier or lighter, we are in a position to keep the beets in a
healthy condition.

After finding the best method of growing beets in pots, we like-
wise set to work and studied how to get rid of the enemles preying upon the
beets. The fact was established that a beet required a certain quantity of
phosphoric acid, Caloium, Nitrogen, etc. Under certain conditions surround-
ing mtrition we tried to study the nematodic influence exercised on the beet.

For instance, we take a beet, supply it with all the nutritive
substances needed for its development In order to get a 500 gr. beet, &
proportionate weight of phosphoric acid, phosphate, nitrogen, magnesis and
other substances are necesdary. Magnesia, Calciwmma, etc., were supplied in
fixed quantities. Only the doses of the three most important substances
were varied in quantity, such as phosphoric acid, nitrogen and phosphate.

We found that a beet is weakened by the prescnce of Nematodes
that absorb part of the nutritive substances intended for the development
of the beet¢ The first thing to learn is how much of each mutritive substance
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is necessary to enable & healthy beet to develop normally. If, with the
presence of Nematodes we give the beet no mors mutrition than would actuzlly
be needed in the absence of these parasites, no lack of mutrition would take
place, as the nutritive elements absorbed by nematodes, would not endanger the
normal development of the beet. ;

This discovery could only nave been made by experimenting with
pot plants, for after ascertaining the presence of Nematodes, more phosphoric
acid, more phosphate and more mitrogen was supplied than would suffice for
normal development of leaves and roots - and both did develop normally.

If, however, there is a surplus of Nematodes that steal the nour-
ishment intended for the beet, it is stunted in its growth and the ledves soon
show typical symptoms of lack of nourishment. Symptoms indicating lack of
rourishment, such as nitrogen, appear sooner in nematodic beets than in normal
beets. Symptoms indlcating lack of phosphoric acid and those indicating lack
of phosphate, can easily be ascertained. ;

Ve tried to apply our experience gained by raising beets in povs
to experiments oarried on in the beet fields themselves, for our object pri-
marily, in experimenting, was to ultimately benefit beet culture in general.

We started our field experiments in 1908, in fields where beets
alternated with barley. We hove also systematized our methods of fertilizing
‘30 that the damage donme by nematodes was very insignificent. In some oases
we gave no phosphates, in others, we diminished the nitrogenous substances.

On the other hand, in some ocases, we increased the quantity of nitrogenous
substances, in faot, we took care that all nutritive substances were applied
in abundant quantities.

These experimente were carried on in five different localities:
4 in Anhalt;
1 in the province of Saxony in 1910;
In 1908, we planted our fields with beets;
In 1909, we planted our fields with barley;
In 1910, we planted our flelds again with beets.

1) We obtained with an abundance of nitrogencus substances in the soil
Wi.thout phosphate .....................-..........4..315132. beets.

2) With very 1ittle nitrate end 2 Dz..phosphate and salts per
hectare, We Obtained 000.0-‘.-~o.-100--0¢l.00...-ooo&" Dzl bEetB-

3) With equal (iuantities of nitrogen and phosphates, ...368 Dz. beets.
4) With abundance of phosphate and nitrogen, «scsveee..s374 Dz. Deots.

And with an application of & superabundance of ferti-
liner’ We obtained Q!I.O..O--l0‘000...-000.000!0.0.!!@ Dz. beetsl
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A11 our experiments wers started on so called exhsusted beet

fields, We are therefore justified in concluding that by supplying the
beet with mutritive substances & little in excess of what they require for
their assimilation and development - a normal yield of beets will be obtained.

I wish to emphasize the following point, namely, has 'b_he s01l
in consequence of climatic or other conditicns the capacity of always to dis~
solve nutritive substiances imparted to it by fertilizers?

4 80il that for = long period was deprived of phosphoric acid or
phosphates and then is fertilized with them, was found to be in that event.
not always effeotive.

A field fertilized with 660 pounds of Chilean Nitrato without
phosphate pave & lower yield of beets per hectare - than 220 pounds of Chilean
nitrate with 220 pounds of phosphates per hectare.

Although our experiments are not yet oompleted, we maintain that
oonsidering our past experience, the ravages from Nematodes can be sufficiently
neutralized, if not contirely prevented, and we hope that our future experiments
in this direction will be & blessing to German Beet Culture

PR PN,
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MEETING OF GERMAN SUGAR MANUFACTURERS
AT MAGDEBURG. Page 706.

EXCERPT FROM DIE IEUTSCHE ZUCKERINDUSTRIE, SEPT.15,1911.
- ‘by - ‘

ZSCHEYE,

The German Suger manufacturers had a meeting at Magdeburg at which
the question of sulphuring juice was discussed. It was shown that juice sulphur-
ing was a mistake, as a deposit is formed in the juice pumps which may sub-
sequently cause a gemeral stoppage of the pipes connecting with the effect, the
removal of which cannot readily be accomplished; such being the case, the
syrup only should be sulphured causing an improvement in the color as well as
the elimi.lnating of calcie salts.  Sulphuring has a tendenc'y to modify the con-
stitution of sugar and allows an easier washing in the centrifugal.

The hitherto greyish colaor no longer exists, that color was due
to glucic acid soluble and having a violet color which was transformed into an
insoluble ferris salt and decomposed.

As suiphurous acid has the characteristic properties of an acid
which is stronger than those acids .'whioh neutralize the alkalinity of carbonated
Juice and are organic acids, these organic salts will decompose in &lkaline
sulfites which will immediately combine with the liberated organic acids to form
& colorless combination.

There we have an explanation of why the decoloration of alkaline
syrup and the precipitation and decomposition of calcic organic salts take
place. It may sometimes happen that even in sulphurlng syrups there follows
a clogging of the filter presses in which case sand filtration offers special ad-

vantages.
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(Translation from the German) Page 711

EXCERPT FROM DIE DEUTSCHE ZUCKERINTUSTRIE, SEPTEMBER 22, 1911.

BEET SEED QUESTION.

20 pounds of seed per Morgen is the usual quantity, and 21 to 22
pounds is often used on large estates.

The small farmer uses only 10 pounds becsuse he sows the seed by hand
and even as little as 8 pounds per Morgen is used and the beet crop is guite
as good as the crop on the large estate where 20 pounds is used.

What the small farmer does the large farmer ought to be able to do;
of course 1t is impossible to_ éow several hundred Morgen by hand, but with
the modern improved cultivators there ought to be no difficulty to economize

with seed on large estates, and with the incresased price paid for it, the

saving of half the seeds is no small item.
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INDUSTRIAL USES OF SUGAR AND USES THEREOF APART FROM INDUSTRIAL
ENTERFRISES.

EXCERPT FROM "LaSUCRERIE BELGE", DEC. 1st, 1912, PAGE 156.
LECTURE BEFORE THE SUGAR ASSOCIATION AND DISTILLERS
OF ALCOHOL IN FRANCE, JANY. 1912.
M. 8. VIVIEN,

UTILIZATION OF SUGAR IN ARTS AND INDUSTRIES.

A%t preesent, the production of sugar is limited in quantity, suf-
ficing for the actual needs of consumption.

According to provisional statistics there will be available during
1913 ~ about 18,740,000 tons (shorttons) for the whole world's consumption
(1,700,000,000 inhabitants), or about 22 pounds per capita.

This proportion in consumption will gradually grow as mankind is
apt to consume more and more of this commodity, pleasant to the taste as it
is, 28 well as being very mutritive, and by increasing muscular activity gives
the humen and animal body a power of resiatance to fatigue which has been
proved by many experiments made lately by mumerous scientists.

If production of sugar increases beyond the needs of consumption
there will naturally occur a fall in the price of sugar which may not please
either the Sugar Cane or the Sugar Beet growers.

To forego the decline of the Sugar Industry and of Beet Culture,
but above all to help in the development of both, new industrial outlets will
have to be found for supar, that is to say, the use of sugaf for other purpoges
than that of conswaption.

Aleohol is used for heating, for fulminates of ether, explosives,
celluloid, artificial silk, vinegar, the addition of alcohol to wine, &ll of
which absorbed in 1909, 20,500,000 gallons equivalent of pure alcohol. which
is about a third of the total production of 64,106,930 gallons.

There ought be found some industrial uses which would absord
about the same proportion of the suger production, and let us hope that such
will be the case, sugar constituting a pure crystallized hydrate of carbon,
without water, at a2 low price, much lower than farina, starch or the amylaceous
extracte of plants, dextrine and glucose, the respective prices at this time
of writing being as follows:-



20

Frecs. Dol.& Cents.

T BtV 5,00 0 GO0 o0 00 BLOI0  D 6 ok 3G 38 $ 7.33
BStarch cesoesvsacvecaircacssens.ooaase 47 Lo 58 11.19
100 Kgs. DexXtrine cceesecsesssacceccscssecsees 59 " 62 11.96
Glucose 23 & mass of syrup 43° «ecees 45 8.68
44° asg crystal SYIUP cesccsee 56 10.80

When sugar, white crystallized No. 3

100 Egs. costs in France only 35 Francs (about
3 cents per Ib-) Ceseserseerstetesane 3 35 6.75

Sugar oan be, and is, largely substituted to the use of. above
mentioned substances in various industries.

People are still under the impression that an excessive price,
as of old, prevails for crystallized suger, and the erroneous idea prevents
them from using, or trying to use, sugar in numerous industries.

CATTLE FEEDING ON SUGAR.

In 1876, at Arras, France, I recommended the use of sugar in the
feeding of cattle, also to make more extensive use of it in comnection with
wine making at grape gathering time, in making cider, beer and perry - &nd
it was only after 26 years of contimued efforts that, on July 5, 1904, a law
was passed authorizing the use of denatured sugar in cattle feeding.

SUGARING OF VINTAGES.

The law of 29th of July, 1884, and ths deoree of 22nd of July,
1885, sanctioned the sugaring of ciders and Perry; and in 1885, 8,000
metric tons were used. In 1888, three years later, 39,000 tons were used.

Certain unscrupulous wine growers commenced to use sugar not
for the purpose of improving their vintages, but for ths manufacture of
sugar wine, and by pouring sugary water on the husks of grapes so as to
fraudulently produce wine with suger and exhausted residue of grapss -
the Government stepped in end modified to such an extent the above mentioned
law that at present, only 74 of the quantity used in 1888 in wine making,
nzmely 3,000 tons, is used.



91

SUGARING OF CIDER AND PERRY.

About 3,600 metric tons of sugar were used per anmm up to
1902, but since that time no available date are obtaineble on account of the
tax for the purpose having been removed.

The law of the 5th of July, 1904, passed in consequence of the
agitation of the manufacturers has exempted 241l denstured sugar used in beer
making with a modest start, France has used now (1910} 1153 metric tons.

Besides, there were uged in 1910:-

800 08¢0 80 esd00 0y 5,091,545 Kgs.
0000800000000 282,090 i

Equivalent For Cattle Feeding - Sugar
Refined. ~ Molasses

nlootioet"nl.osog 788 569 i)

"

)

)

)

For wine )
" Perry and Cider )

sevsssvsstosn 3’754’980

.A total Of 000800 00c0000008c000000000000000s0sss 650,450 Met'tons
veressesrco o0 svec.orotevcscesercns 716.998 Sht- Ui

On account of the cumbersome way in which Molasses has t¢ be
handled, under present commercial conditions it would be preferable to buy
pure sugar, make & thick syrup out of it and mix 1t with denatured elements,
out the Government does not sanction the making of syrup by melting crystallized
sugar even in establishments where government supervision exists.

A prize of 100,000 francs is offered to any one inventing & new
process whereby spgar must be used in a2 new industry, which does not includs
any industry carried on for providing animal or human food.

An advisory committee on Arts and Mamufactures, has decided as to
what constitutes a purely industrial item, thereby preventing any of the sugar
allowed tax free, from ultimately entering into human or animal food.

Such industries include shoe blacking substances, indigo, dye-
stuffs and a preperation for protection against boiler incrustation, etc., etc.

EXCERPT: Decree of April 15, 1910.

Any manufacturer who desires to .take advantage of this decrees,
in order to get glucose, molasses or crystallized sugar free of duty, must apply
to the Director of Internal Revenue in writing - stamped paper must be used, in
which the nature of the article to be mamufactured has to be specified, the
method of mamifacture and quantities of the mamfactured articles to be pro-
duced, etc., etc.
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COST OF GROWING BEETS IR RUSSIA.

COMMISSION OF INQUIRY BY FRENCH SYNDICATE OF SUGAR MANUFAOTORERS WITH REGARD TO
SUGAR BEET CULTURE IN RUSSIA. FROM REPCRT OF EMILE SAILYARD, SECRETARY OF GO~
MISSION (1912).

COST PRICE PER HECTARE OF BEETS: (p. 42)

Sugar interests in Russia are se vast, that it 1s almost impossible
to state the exact cost price to run a beet farm. Therefore, only an approxi-
mate Lldea &s to the average of rumming & beet farm can be given. 1.6a.:

DISTRICTS BEYOND THE DNEIPER:

Franos.
Renting value of 1and cieeceecocccccsvseacscosses 41le4b
Fortllizing cvceecsccccoccacssncssessnssensnsees 40,69
HeavyWOrk 008 C8 0880000009000 000 vé000sc00000asel 50.61
Seed used 000 nceecesgsodosenetssscrtesscoacidbe 18.05
SOWing by Cultivator eceecececssorsssccoescnccnnt 11.93
Plol’ghirg B0 600 00 0006000 000000000000t s 3.35
}{and Hoeim OO 0000 06 ¢ 00O TS0 O EO OO NSOOEPINTTETEDININTOSEDIYOSE 45059

OfiherWork 200 0000 060°06000006000000000000000000sce 9.95
Pulling ..t‘l.'..O.l.l'.'l.'.'.tlol.OOIIO.." 47.45
ﬁeight 99 0000000000006 0000000s00000000000s00 48.50
Imj-d.ental eXpenBeS 000000000000 000000000000 0s0cs 3-28

Expenditure for office, superintending adminis—

tration, repairs, insurance, hospital etc.(?) . _142.60

T O t a 1 0000 060006080000 0000005000000 00000ssCOOeD 44’0.70 R $85-05
RUNNING EXPENSES ON FARM.

The harvest per heoctare was, on an average, 21,124 Xkilos
(46,5670 1bss] per heotare, (2,471 acres) about 9 toms per acre.

440 fr. 70 = $4.03 = $4.03
2Ll

The selling price of beets amounted to (per tom) 23 fr. 40 = $4,51
25 ,fr' 4'0"'20 fr.g( =2.50=' “0 00000 00 - Y X .afiﬁycentSl

Therefore, per hectare 50,53 (in round f‘i'*ures)' = ,..$9..75

(') Expenses for small farms are lass than those on lergs estatese

N. B.One franc equal 4o $0.193 cents.
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(b} GOVERRMENT OF KIEW.

On one estate of the Govermment of Kiew the cost price of land
was mentioned ag being 300 framcs ($57.90), net including the renting value of
the land in comnectlon with & harvest of 20,700 kilos of beets per Hectare.

(e) On another estate we were t0ld thet during the last few years
the average profits on cultivated lands were 50 francs per hectara ($9.55) =
$3.90 per acre.

VISITS TO THE PROPERTY OF COUNT BROBINSKY.

Cleonus,s malady which, when 1t attacks the beet, is counteracted
by solutions of chlorum of Barrium at 5 - 7% which 1s spread upon the plants
by means of & pulverlzer invented dy Vermorel, and in digging dltches around
the fields of 10 inohes wide and 10 inches deep.

BEET SEED RAISING.

Bome farmers merely plant foreign seed, as purchased, others make
a methodlcal selection. To the filelds that receive the seeds, nitrate is
glven and a 1little more phosphate is added than to filelds with ordinery beet
culture, about 90 Kg. (198 1lbss) of nitrate and 200 Xg. (440 lbs.) of superphos-
phate. Rows are sown 0.38 centimeters apart from each other and in each
row (b to 6 inches apart) a plant is allowed to develops In the Fall, the
seleotlon is made according to appearance of the subjects The seed 1s beaten
out by band. 1400 (3086 pds. per hectare) (or 1243 pounds per acre) to 2000
Kge (4409 pds. = to 1383 lbs. per acre) of seed 1s barvested per heotare,
The hervest of seed 1s made successively acoording to the degree of maturity
of the stems -~ the coefficient of germination are in this way higher and
more regular,

17, 18, 19 and often 20% of suger from 15,000 (33,069 pds] to
21,000 (46,297 pds.) Kg. of beets per hectare are obtained.

VALUE OF THE LAND.

Considered as farms, land is worth about 1000 francas per hectawe,
($78.50 per acre) and is leased at 48 to 50 francs ($9.26 = $9.65) about 58
on the capital value. But a distinction must be made between the renting
values of land in general and the actusl rent paid for selected land im-
proved by beet culture. The rent paid frequently amounts to 80 or 100 francs
($15¢44 ~ $19.30) per hectare per anumum.

QO Q=
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FARM LABOR IN RUSSIA.

FROM EMILE SAILLARD'S REPORT, AUG.-SEPT.,
1911.

Farm labor is abundant in the country; <farmers in the vicinity
of veet flelds supply the need. However, the Russian workman is less en-
ergetic than the Fremch farm laborer. It was surprising to see the vast num-
ber of men, women and children, employed in threshing gralns, beet seeds and
other work in the beet fields. In France and Germany, much of this work
is performed by primitive machinery and manipulated by hand.

In these regions, families as & rule, have a large mmber of
children. The houses are built of clay, have no upper story and are thatched,
with a 4 layer thatch, strongly plaited %o the rafters and ridges of the
roofs. The house is divided into two parts — in one part are the living
rooms, iIn the other, the stables, The living apartment is divided off into
four spaces (called rooms}, low cellings; no doora or walls dividing these
so-called rooms, and only & curtain is provided to make the subdivision.

As aach peasant bakes hia own bread, he has a large oven or stove
in the house, which occupies a considerable space in the living apartment.
Near the house is & cellar, or one might say & vault, dug in the ground, where
in is placed all sorts of vegetables, auch as potatoes, etc. Belng covared
with earth, a rather mild temperature exists in this vault, and even ln the
coldest weather the comtents in this so-called storage vault are not frozen.

A barn, where the products of the field are stored completes the dwelling.

PRICES FOR LABOR IN SUGAR DISTRICTS:

Men, ---.oo...ooo...s....-.........o-..-.....--_--.1.50 FranOBo

Wmen, ‘-.-............-..................---.....1005 per dayWithdut fo‘)d.

ch-ild.ren’ .o.--.....-.....................-..-....0.80 h'ancso

When food 1s furmished 7 ~ 8 cents per day, per person, 1s deducted. ()
HAND LABCR.

Farm labor is abundant, and 1s relatively speaking, cheap, al=~
though their wark is less intensive than that of the Fremch laborer,

At the time of hoeing, they receive 50 kopeks per day -~ say,
1,325 -~ or 25 cents, without board, or 0.92 francs or about 13 cents with
boardo . F v

(*) Farmers who 1ive in the vicinity in addition to their own farm work, in~
crease thelr inoomes by performing the extra work in the flelds and
factories during the beet scason.
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STOCK FEEDING.

For 1908, figures were obtained relating to fattening of oxem on
8 farms, as follows:~

Average wei@t Ofalﬂazl Ox .'.l'.........Ql‘......'..Eoo Kg‘
" nn fatcenedox ..0.1.'7.‘...l..‘..l.lslo i

Price 0of 100 Eg. on the hoOf secesccceccscncccsncnsses 45 Franas
Ooat of 116 days fattening .?ff?f.f?????%??.::::::::::iggf%%
Net profit realized in fattening one O£ eevec.cnsessee 30 Francs
Fodder per ox on non~working days, coS%8 cececcsecssees 1 ™ 28

bl " ® " working days costs testssssascccsaaas 2 " 46

(Translation from the French)

EXCERPT FROM THE JOURNAL DES FABRICANTS de SUCRE,JAN. 141912.

According to report, l1taly has given notice that she will ﬁithdraw
from the Brussels Convention September let, 1913. She maintaims that she
is justified in her action on the ground that the Conventlon refused her
request to be allowed to export as much sugar per annum as Russia. She
wants a free hand, so that she can export sugar anywhere she pleases in

the future. She also states that her subjects derive no benefit from

the Brussels Convention.
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RUSSIAN SUGAR.

'EXCERPT FROM DIE DEUTSCHE ZUCKERINDUSTRIE, JAN.26,1912. p.71

(Matter in Parenthesis inserted by Truman G. Palmer)

At a general meeting of the German Beset Sugar Industry held in
Berlin, Imperial Councillor Koenig, who is also the President of the or-
ganization, made the following remarks:

We ought to do everything in our power to limit Russia in her
efforts to increase her export trade before 1918, Russia is plamning to
rid herself of the vast stocks of sugar she has on hand, not merely for
the purpose of enhancing her position, but primarily to fill her coffers
with millions of roubles., She is very anxious to strengthen her position
and increase her production from year to year, which means, of course, a
larger increase in her cxports to non-convention countries.

Should we, the German beet growers and German sugar trade permit
this? If so, Russia would be able to capture the markets of the world,
and, ere we are aware, crush our export trade. We must therefore take
heed and do nothing which might in any way help to advance Russia's posi~
tion, aspedially is this true with regard to preventing her in inecreasing
her production, for, according to the agreement she has with the Brussels
Convention she can only expand in exports outside of convention countries
in competition with us,. Sugar, as you all know, is a world commodity,
and Russia will make every effort to compete with us in all directions
of the compass. Wo must not second Russia in her desire to further her
sxports and rid herself of her surplus production, a.s\ the German Sugar

Industry and beet growers are already feeling the effacts which have been

produced by her anxiety to get all the export trade she can gobble.
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Let us look into the future and see what harm will come to us
on the part of Russian competition. When 1 say us, 1 mean the German
Sugar Industry, the Beet Growers, and commerce generally. Genflemen,
the three faofors, are of one mind, not to help in strengthening the ca~-
pacity of Russia's output.

Gentlemen, I have faith in the German govermment; faith in the
German law-givers, that they will do their duty and give us, regardless of
Convention agreements, a duty which will give the German beet growers and
sugar factories such protection as to effectually keep any and all fogeign
sugar out of the country.

If we can carry on the fight of compefition in non-convention
countries and our hands be not tied by the Brussels Convention as far as
markets of the world are concerned, %e do not fear the oncoming struggle
with Russia in her desire to gain supremacy. But to sharpen her sword
go that she would be able to dislodge us from the sugar markets of the
world, that would be asking too much.

What the German Beet Sugar people want is not to have their hands‘
tied too much by the Brussels Convention, but to be able to carry on a
war of competition with Russié, whose sugar exports gn the near future to
non-convention countries we have to fear. :

After Russia will have exported all that the Convention allows
her; after having sold to England all that country will take, and having
gradually increased her production, she will be confronted with the fact
that she has large stooks on hand and doés not know how to rid herself

of them. Russia's sugar stocks are growing tower-like, and there is a

danger that Germany will have to suffer from the stones that will fly
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to all points of the compass.

Russia's acreage since 1904-/5 has inoreased from 478,000 hectares
(1,181,138 acres) to 787,000 hectares (1,194,677 acres) in 1912, and her
production of raw sugar has increased from 591,000 (in 1894) to 2,080,000
tonse The Government is doing everything possible to further and encour-
age beet culture, and on March 4th of this year, the Minister of Finance
brought in a bill which has since been enacted into law, whereby government
aid is agssured and facilities granted for the extension of beet culture
and the bullding of new factories. The Cologne Gazette of February 26th,
1912, says:

"It is Germany's duty to put on her armor and be ready for energetic
competition in the world's sugar markets".

If you picture to yourself that from 591,000 tons in 1894 Russian
sugar production has risen to 2,080,000 touns in 1911~12, we have no guarantee
as to the limit that ﬁer production may reach. We will have a war of
competition on our hands and we will have to fight that war under unfavorable
conditions,.

Mr, Secretary of the Treasury and Genflemen:

I have here a report, informing me that large quantities of Rus-
sian sugar are now stored at Vliadivostock, Port Said, Le Havwre and Hamburg,
and we must be on the lookout that this sugar does not rsach the European
markets - in which the eleven (11) convention countries are interested.

The steamers "Vladimir", "Moughleff", "Mars" and"Cerena", each with a wagon
load of 200 tons are now on the way to increase the st;cks of Russian sugar
at above points.

Our sugar factories and allied industries give occupation to 270,000
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workmen in addition to field laborers engaged in beet culture.

Now let me illustrate as to how we are likely to be inferior to
Russia in competing in the western world (United States). 0Odessa, not
long ago, quoted 5.08 roubels per pud for (consumption inland) sugar and
quoted export sugar at 1.73 roubles; that is to say, 100 Kg. sugar con-
sumed in Russia was quoted at Frcs. 82 ($7.18 per 100 1lbs); 100 Kgs. for

export: Frcs. 28 ($2.45 per 100 1bs.). In other words, considering the

hizh prices obtained in Russia from her 150,000,000 people for sugar con-

-

sumed in Russia, the factories were able to throw all they did not congume

at the heads of foreign buyers at éAgreat loss ~ that loss being only ap=

parent - for their average profit was considerable. Count Khevenhueller

of Austria, has calculated that in reality the Russian law gives Russian
sugar a bounty of 17 francs 60 per 100 Kilograms ($l.54 per 100 1bs.), ana
Count von Schwerin calculated that Russia is now able to sell her sugar
(100 Xgs.) about 12 francs ($1.05 per 100 1lbs.) cheaper abroad than the
price her native consumers have to pay.

Mr. Secretary, if you have the interests of the German Sugar In-
dustry at heart, then co-operate with us in enabling us to manufacture sugar
cheaply, so that we may succeed in competing with Russia successfully in
the markets of the world.

You are aware of the fact that the United States of America has
granted the Philippine Islands fo allow sugar up to 300,000 tons to enter
free of duty; this quantity however, has not been reached, and it will be
a long time before it does reach that figure, v

This preferential favor is due to the President of the United
States, Mr. Taft, who, whilst Secretary of Wér, took an interest in Phil-

ippine affairs in general.
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‘The Beet Sugar Industry of the United States did not like this and
in this respect their interests are identical with tyhose of the beet sugar
industries of the world - and it is not likely that within the next fifteen
years the Philippines will be able to supply more than 180,000 to 200,000
tons per annum. It would be very umpleasant for us if the Philippines

would exceed this quantity, but still more unpleasant for the German sugar

people if the North Americen Beet Sugar Industry shoulu reach a higher de~

velopment {:ha.n _ih has nowe.

You all kmow that this campaign has a surplus of about 1,900,000
tons and most of that surplus is in Russia, or in various ports, in bond,

for Russian account, speculators and others, and her exports are liadble to

inorease to the East and to thel American continent and Canada, and we alsgo

know that the English invisible stocks are trememdously largs.

The Russian Government. in consequence of having a la.rge surplus
has reduced the price limit to 5 kopecks per 110 pounds ($1.20 per short
ton or about 6 cents per hundred pounds), so as to stimulate home consump-
tion. .

We must also note whether the Austrians yvill export sugar in the
raw, as Austria exports amnually as much sugar as she consumes.

In the name of the Association I have to thank the first President,
His Excellency von Gunther, for having honored us with his presence at

this meeting.

ol —



101

AGREEMENTS. RELIATING TO BEET PRICES.
EXCERPTS FROM THE WOCHENSCHRIFT DES ZENTRALVERBANDES DER RIJRENZUCKER INDUSTRIE.

Feby. 14, 1912, page 116 & Mar. 13,1912,
yage 200.

The Association of the Sugar Factories of Prague have made an agree-
ment with the leaders of the Beet Grower's Associations, relating to beet prices
to be paid for the coming campalgn, 1912 - 1913. 4 fixed price (sliding scale,
according %o sugar quotations excluded) Kr. 2.50 (0.50% cts.), delivered at De~
pot Er. 2,40 ($0.463cts.) at any field where a receiving agency is established;
the customary grant for cartage (if cartage to the .factory) is made to the grow-
ers, 1l.0.

4 Kgl S‘Jgar 90 eRssRePRIORNRTOIRLEPPOES 8.81 lbso

- B " 83060 ccsvncscareicnaiaceissd?b " and
60% fresh slices at factory. If the slices are to be shipped to R. R. Station
by the faotory only 50% of fresh slices are allowed.

The Royal Austro-Silesian Department of Forestry and Agriculture
in Troppsu publishes the following statistios relating to beet prices:

On Jamuary 27, 1912, representatives of beet growers and sugar
factories Troppau, Freiheitsau and Warsowitz, came to the following agreement:

The beet growers have the option to sell beets at a fixed price or
to deliver them on the basis of & speculative price. 1If sold at a fixed
price - 100 Kg. beets f. 0. b. R. R. Station Troppeu, Kr. 2.45 ($0.492¢) are re-
corded and 8ll usual stipulations remain in force, the price at weighing is di~
minished by 10 hellers = Kr.2.35 (47.7¢); B50% fresh slices at factory given
froe and 10 Kg. (22 1bs.) of beet seed per 100 Kg. beets actually delivered -
any quantity in excess of 10 Kg. desired by the farmer has to be pald for at
Kr. 1.20 per ¥g. {24.3g)

Those who wish to speculate with their own beets -~ receive Kr.2.00
(40.6¢) for 100 Kg. at factory in the shape of an initial price; for each ad-
ditional Xr. quoted for raw sugar (notice of quotation} over and sbove 21 Kr,
(4.264) up to 25 Kr. (5.074) an additional hellers (9)per 100 Kg. has to be
paid at the factory, for each additional krome over and above 26 Kronen (5.27)
to inclusive 30 Kr. (6.096) 8 hellers (1.6¢) per 100 Xg. will be paid, and from
30 to 35 Kr. and over ($6.09 to $7.10) 5 hellers (One cent) will be paid addi-
tionally on every 100 Kgs. of beets.

To avoid misunderstandings, beet growers will bear in mind that only
2 Krs. (40%ﬁ) per 100 Kg. will be pald on delivery and the final adjustment of
balance that might have to be paid will only take place in the course of January
1913, and notification of sugar prices for October, November and December, 1912,
will serve as the basis of adjustment.
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MEMORA NDUM .

The factories grow some ¢f the beets themselves. Some are pro-
vided by the shareholders. The greater part, however, are those used in
sugar-making in Germany, these are generally called purchase beets. They in-
clude beets grown by shareholders and others in excess of what they had con~
tracted to furnish, also include beets from fislds not owned by shareholders.

As a general ruls, beets are bought by contract made in advance
[about sowing time)} ~ in conformity with such contracts certain conditious wust
be adhered to, one of them being that the beet growers have to sow a given
quantity of seed which is furnished free of charge by the factory or furnished -
by the latter at cost price. In Germany, the Kleinwanzleben is the favorite
seed,
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TRUMAN G. PALMER

SECRETARY
UNITED STATES BEET SUGAR INDUSTRY

901-803 UNION TRUST BUILDING

WASHINGTON, D. C.

TECHNOLOGY OF THE CHEMISTRY OF SUGAR.
EXTRACTION OF SUGAR FROM THE BEET.

Translation from the ** Journal des Fabricants de Sucre,”’ February 28, 1912.

Scheinberger Szegedin, Hungary. 'The strips of beets
are placed into the diffuser and exposed to the action of
a cold diluted solution of sulfurous acid. The extraction
of sugar is made more rapidly and more completely
than with ordinary diffusion. Sulfurous acid coagulates
albumenoid substances that.remain in the pulp, thereby
increasing its nutritive value. The cellulose of the beet
is disintegrated and the incrusting substances are dis-
solved. This increases the organic substances contained
in the juice but does not cause any difficulty as lime will
precipitate all these substances during the carbonation.

The work is simplified by this process and a loss of
heat is avoided. The diffusers ought to be covered with
a layer of varnish so that the partition walls may be pro-
tected against the action of sulfurous acid. Wooden
tanks may be used. The juice extracfed is grayish green
and muddy ; part of the latter substances easily settle.
The juice settles much easier and more thoroughly when
submitted to a pressure of several atmospheres. ‘The
filtered juice is of 4 gold or greenish yellow color. It is
then submitted to a calcium carbonate clarification and
a clear raw sugar is obtained.

The exhausted pulp is colorless and still contains a
little sulfurous acid, from which it must be.freed so as to
be fit for fodder. The pulp is systematically exhausted
and pressed. The acid water may be used over 'again in
the work of extraction.

As reégards the use of bisulphite of aluminium as a
solvent and antiincrustation item in the manufacture of
sugar, Mr. O. Dureaux, chemist at Givry, Belgium,
recommends the unse of bisulphite of aluminium Al
(HSOs)s. This has a strong affinity for water and
forms an aluminous congelated coating which absorbs the
organic matter, thus preventing the incrustation of tubes
of the evaporating apparatus.

The following process is used : Carbonated juice, which
is neutral to phenolphthalein, is filtered, then to every
10 hectoliters of clear juice, 300 centimeter cube of the
aluminium salt are added. This mixture then passes
into the storage vat for evaporation. The bisulphite of
aluminium is immediately broken up or hydrolized (dis-
solved).

The sulfurous acid formed destroys part of the organic
coloring matter, while the alumina attacks the surplus
lime to form an aluminate of lime which is insoluble.
This latter material coagulates in the shape of a gela-
tinous substance. The juice is now subject to evapora-
tion and prevents, by reason of its being kept boiling,
the adhesion of mineral substances on the heating tubes.

Using bisulphite of aluminium, it is not necessary to
clean the evaporation apparatus during the whole period
of the campaign ; furthermore, the evaporation is easier,

the juice having a greater fluidity at the point of ebul-
lition.

Syrups coming from the third body of the evaporator
at 27-30° baume, continues Mr. Dureaux, pass through
Dausch filters where the aluminium jelly is retained. In
passing through this gelatinous mass, the syrup under-
goes a decolorization due in a large part to the absorp-
tion of some of the organic coloring substances.

The syrup thus treated is rid of almost all of its im-
purities and may pass on to crystallization. Alkalis in
the shape of saccharates of potassium and additional
combinations are completely eliminated and crystalliza-
tion in the crystallizer takes place more readily. Mr.
Dureaux says that this process was used with success
during three campaigns. .

Bisulphite of aluminium has been known in the suga
factories as a clarifying agent since.1838. Several times
this salt was recommended to sugar, factories but some-
how only a few used it.

EroN1TE, CLEANSING PROPERTIES OF SAME: EXPERI-
MENTS MADE BY M. F. STROHMER, DIRECTOR OF
THE CENTRAL LABORATORY OF THE AUSTRIAN
SUGAR INDUSTRY.

Very favorable results have been obtained by Mr.
Strohmer in the use of this new discoloring agent,
eponite, as a substitute for bone-black.

Mr. Prinsen-Geerligs also has made experiments with
eponite and has published the results in the ‘‘Archief.’”’
He finds that there is a good decolorization but a quan-
tity of-the fine particles of eponite pass the filters, so
spoil the ‘decolorization effect. ‘The particles of eponite
pass through the best and most closely made filtering

aper. :

i ';I)‘he tests made at the refinery of Amsterdam by Mr.
Spakler confirm the laboratory results of Mr. Prinsen-
Geerligs as regards the passing of eponite through filters.
A large quantity of eponite remains in the filtered prod-
ucts, as the cloths of mechanical filters in factories are
not as densely woven as the best. filtering paper. As
regards the decolorization properties of this new vege-
table carbon, Mr. Spakler concludes that the cost of
discolorization considering bone-black as 1, amounts in
the case of eponite to 1.7 and in the case of blankite to
2.0. Eponite, according to Spakler, can not be properly
used for manufacturing white sugar as too much of it
passes with more or less facility through all the filters.

According to Spakler, bone-black is the most useful
and the least expensive of all the decolorization sub-
stances hitherto brought forward.
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ECONOMICAL FILTRATION.

Translation from the Supplement

From the standpoint of a chemist, filtration in sugar
factoties and related industrial enterprises, is carrled on
by means-of filtering substances which either act in a
purely physical capacity or combined with a chemical
process.

Bone-black is one of these substances which proved
very useful to the French sugar industry while it was in
its infancy and was one of the factors which helped this
industry to pass beyond the first stages of its industrial
life. But its use was rather costly; in 1860 the expense
-for bone-black per bag of sugar was 58 cents. This
expense was gradually reduced as improvements were
made in the machmery employed and also in proportion
to the increase in the sugar content of the beets.

Bone-black was ostracized in France in 1880 after hav-
ing been continuously used during a period of 70 years,
and filtering bags were substituted. Then substitutes
for bone-black, such as silex, sand, mineral carbon, etc.,
were tried and highly praised. Filters of the‘se sub-
stances were used in colonial and native sugar factories
and in other industries, but on account of the construc-
tion of the apparatus, the process was slow,.yet good
results were obtained.

A great many years passed without appreciable progress
in this branch of industrial activity.

For a long time chemists have been looking for an
appropnate method of energetically, clarlfymg sugar
juices ; the writer has resumed the study of this question
and from a technical point of view has placed a new
light upon it.

The apparatus, the hltering substances and the liquid
to be filtered being the correlated factors in all filtering
processes, a methodical system of filtration has been
found depending upon a method of automatic washmg
out and regeneration of the filtering substance in the
filter itself. This system necessitated the use of a filter-
ing base that would prove its efficacy when brought into
contact with sugar containing liquids. The search did
not last long, for the hitherto banished bone-black was
again brought into the foreground. This choice was a
fortunate one.

Under the old regime of sugar extraction, bone-black
was the slave of many manipulations and played many
parts in a sugar factory—it was simultaneously used for
decanting, filtering, clarifying and decolorization ; in the
future its work will be less arduous—it. will be used for
nothing else but for clarifying juices and syrups

As far back as 1866, the fact was established that color
was no obstacle to the formation of white crystallized
sugar. . From that moment on it was not necessary to
rely on the decolorizing power of bone-black.

This. and other considerations which are due to the
adoption of a methodical system, have enabled us to
minimize the quantity of bone-black required to achieve
an intensive clarification of the sugar containing juices.

" Journal des Fabricants de Sucre’ November 20, 1912.

I herc give an example of my method of application
of bone-black :

A factory which works over 300 metric tons (of 2,204
pounds per ton) of beets every 24 hours is provided with
a battery composed of 3 units. Each unit is charged
with 1056 quarts of granulated bone-black equalling 1102
pounds. During 6 hours the unit works on the syrup,
then during the next 117 hours on juices, so there are
constantly 2 filters in operation with juice-and one filter
with syrup. During the rest of the 24 hours the cleans-
ing of the filtrating substance takes place. ‘This
operation comprises desugaring, viz : washing out and
regéneration, which is also done automatically and re-
quires about 30 minutes.

Two cleansings are made every 24 hours, causing a
waste of about 22 pounds of bone-black, which quantity
is replaced every day from the reserve supply.

Expenses entailed are as follows :

10 kg. of black used, 25 centimes = 22 pounds of black
used, equalling 5 cents.

Cost of regeneration, fr. 1.50, equalling 29 cents.

Expenses calculated on 300 metric tons of beets, 4
francs, equalling 77.2 cents.

As each metric ton produces on an average 110 kilo-
grams (242% pounds) of sugar it follows that the ex-
pense connected with 100 kg. (220 pounds of sugar)
will be 0 fr. 01.15 centimes, equal 0.00219, equal }4 cent
for every 220 pounds, equal Ty cent per "100 pounds of
sugar.

The method of regeneration applied is less costly and
more complete than. the ordinary revivifying process in
the hot chamber ; this latter process has serious draw-
backs, for in burning off the carbon the filtering channels
of the bone-black are destroyed and in a short space of
time the bone-bla¢k presents the appearance of small
pebbles that have'Jost all the .chemical and physical
characteristics of the original bone-black.

Before concluding I wish to give the expenses con-
nected with the use of bone-black at different periods:

In 1860, with the old filters, per 100 kg. of

sugar . . e — 58 G
In 1880, with the old ﬁlters. per 100 kg of

sugar . . . +s- 0.29 CES
In 1912, with the methodlcal system per 100

kg. ofsngar AL o o 020022 “ct,

This last figure being so extremely low will be a great
surprise to chemists and engineers, but it proves that
the old method of vsing bone-black was faulty and the
expense connected with its use very high.

Freed from antiquated methods bone-black can now
?nfettered follow thie new economical path mapped out
or it

(Signed) L. WACKERNIE.
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RENDEMENT IN THE FACTORY.
.= By =
IMILE SAILILARD.

EXCERPT FROM THE JOURNAL des FABRICANTS de SUCRE, FEB. 28, 1912,

Amongst the soluble substances which the beet contains there is
an azotic elament (such as asparagine, glutamine, aspartic acid, glutamic
acid), that has a rotatory tendency and that is not precipitated by sub-acetate
of lead.

Agparagine which waa discovered in 1805, by Vanguelin and Robiquet
who found it in Asparagus, was likewise discovered by Rossingnon, in the Best
by Clerget in 1851,

In a very able paper in which Pasteuer(points out the crystalline
relations and the rotatory tendency in 1851,) made a special study of Aspara-
gine, acide aspartique, malic acid, malates, formiate of Strontiane and glu-
colate of marine salt, he shows particularly that Asparagine and acid aspar—
tique {(aspartic acid was discovered in molasses by Scheibler in 1866} have a
rotatory dextrogyric tendency in an acidulated medium acidified chlorhydrie acid
and a rotatory levogyric temdency in 2 medium alkalised by potash, sods or
ammonia.

According to Pasteur, chlorhydric acid, azotic aclid and above all
sulfuric acld, do not exert the same quantitative action in this connection and
nitric aeid has a much weaker influence than the mineral acids abovs mentioned.
Based on this data, Clerget has somewhat modified his method of inversion to
the sugar beet julce. (Anslyses of Sacchariferous substances by Clerget).

He made it 2 point to take his reading from the left, after having
with soda, neutrelized the inverted liquid (a8t that time the influence of sugar
conscentration and of acidity upon the rotatory power of invert sugar was up-
known) . The way paved by Clerget was worthy of careful study. Clerget's
method waa employed with all sorts of varying modifications - as regsrds the
duration of heating -~ and concentration of the liquid, Clergst’s method,
pure and simple, was not employed, and therefore the results published were
nmisloadings

In order to determine the quantity of dextrogyric substances
other than sugar cont2ined in the beet, an ascending scale from dextrogyric
substances of molasses was followed to reach the raw beet. {Difference between
direct polarization and Clerget).



106

The opposite should have been done after inspecting the Dextrogyrlc
substances of the beet, those substances that remain in purified and evaporated
substances should bs analyzed and inspected. We did this in two factories.
During tem hours, we took diffusion juiced which immediately were mized with the
usual quantity of sub-acetate of lead. We also took a sample of boiled virgin
mass, and of the corresponding mother residue.

In the Syndicat's Laboratory from each sample we obtained the di-
rect polarization and polarization after inversion, according to Anderlik's
method, that is to say, in a medium of the same chlorhydric acidity we succeeded
in getting results on 100 Kg. beets. It was found that the differsnce between
aoidic direct polarization and sugar had diminished from the gauging vats of
diffusion to the boiling of the first product. This decrease in difference
was not the same in both factories.

Azotic substances contained in the beet (aspartic acid, glutanic
acids, Betaine) contain about 10% szote. Although the conventional organic
non-sugar of clesnsed prodacts contain still 10% of Azmote, it must not be con-
cluded that this non-sugar is formed exclusively of azotic substances. It can
only be established that the Azotic substances form a goodly part of same. If
the total Azote of the beet is divided into albuminoid Azote, Amide Azote,
Ammoniacal acid and pernicious Azote, the azote that cammot be eliminated by
the calco-carbonic process proper as belonging to the two last groups which
represent 40% to 50% of the total Azote, and are developed by substances, then
some of these groups will have no rotatory tendency.

On the other hand the beet contains 1.3 to 2.4 of Azote, total
for 100% of sugar, which makes 0.6 to 1.2 non-albuminoid Azote for 100 of sugar,
that is to say, 0.09 to 0.019 for 100 Kg. of beets = 0.023 to 0.049 for the
test sample of 26 grammes of grated beets. And as 0. gr. 15 of aspartic acid
are required per 100 c¢. c. to get a direct acidic polarization of 0.22, it can
be seen that the Azotic substances of the beet may cause such 2 result of direct
polarization which cannot be disregardsd.

1 will, however, add, that if you take into consideration the losses
of polarization which we noticed in heating (') certain azotic sudstances of the
beet in an alcaline mediwm, it will be seen that the ammoniac liberated in the
factory often corresponds to loasses of polarization more or less -important.

(*) The heating was effected at 92, 97, 105, 110 and 115 degrees.
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PURIFYING MOLASSES.

EXCERPT FROM JOURNAL des PABRICANTS de SUCRE, FEB.28/12.

Mr. A. Pollacsek in Florence has patented his purifying process
for molasses which consists in the following:- Molasses is heated in the
open air and mixed with the required quantity of scda necessary for that
purpose, aﬁd all the substances can be eliminated by this reactive agent.

The precipitate is separated by filtration and the filtered mass
is mixed with alcohol, which forms new precipitates. The filtered portion
of this new precipitate is sub.mitted to distillation so aé to recover the al-
cohol and the two precipitates can be used as fertilizers.

Molaaseq thus treated is more or less without salts, withount
aﬁaparagin,e, gummy and pectic substances, without protaic substances, those
impurities that have passed into the two precipitates. This treatment can be
repeated until no increase in the purity of the filtered molasses is noticeabls.
The increase in purity having arrived at its limit, purified moleasses osn
now be returﬁed to the factory, sugar faotory or refinery, according to its
purity.

1 Kilogram of molasses of the factory, treated in the above described
manner with twenty-five grammes of silicate of alcaline gave an abundant
precipitate, dut the filtered portion did not show an increase of purity.
After 2 second preoipitation with 500 grammes of alcohol the filtered liquid
showsd a purity‘ of 72. The purity rose to 85 after repoated treatments
by double precipitation.

----wo_..'_..
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(Translation from the French)

EXCERPT FROM THE JOURNAL des FABRICANTS de SUCRE, 13th MARCH, 1912,

SULFICARBONATATION.

{ Boozeczki Factory ).

The"Westnik Sakharnoe " (a paper published in Russia 12th February
1912) contains an article written by M. J. F. Widawsky, technological engi-
neer, Director of the sugar factory Boczeczki, bearing on his work during
the last capaign of 1911-12 (duration of which was a 1ittle more then four
months), especially in connection with mlfi‘car‘oonata’cion.

"We have been working }vith this process at the Boczeczkl factory
since the ocampaign started, that.: is to say, for the past three months. The
work was carried on without a hitch and with great regularity. By reason
of the use of this system, we were able to dispense with the 3rd carbonatatiou,
also with one filtration,and one pump was dispensed with. |

It proves therefore, that sulphurous acid accomplishes, in
consequence of scientifié application, all that could be expected of it.
Easy filtration, minimum of salts of lime, syrups in a good state of'flu:ldity,
showing v'efy little color, excellent boiling conditions, quick and easy turbil-
nating action, giving an excellent quality of white sugar made up.of very
brilliant crystals'. .

These lines were written by the Director of the Boczeczki sugar
factory 'a:nd he emphasizes the fact that the system of sulficarbonatation.used
in his faotory worked like a chamm.

We mast not omit to mention an item, which will be of lnterest

to those who use sulphurous acid in sugar making. . The syrup, leaving the
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evaporating process and which with the aid of water is brought back to the
density of the initial juice, shows laess color than ‘r,hi.s.juice; whereas,
other syrup manipulated under ordinary conditioms, without this sulficarbona~
tation -~ shows 2 to 3 times more color than the initial juice from whick

it was obtained.

Mr. Widawsky therefore, meintains that the theory of Weisberg
regarding the action of sulphurous acid and the consequent low degree of sol-
ubility of sulphate of 1lime in the course of the precess of sulficarbonata-
tion, ‘is correct.

Mr. Widawsky had',moreover; a very curious experience with '"thawed"
beet roots; the julce from these beets was very much more colored than that
obtained from healthy, well preserved beets.

| In studying specially the decolorating action of sulphurous acid
upon colored juice he made leboratory experiments upon one and the seme
Julce. In comparing the-action of Bone Black with that of suiphurorus aci‘d
under conditions effected by sulficarbonatation, he found:
a) Coloration of Jjuice after the ac'tion of bone black 2-% times less
intensse than that of the initial juiqe;
b) Coloration of the juice after the action of sulphurcus acid in sulfi-
carbonatation - 45 times less intense than that of the initial julce.

1n conclusion, we may add that the work of clarifying the julce
in the Boczeczki and Lgow factories is a comtinmuous process from the start
to the finish, namely, with sulphurous ges obtained from combustion of sul-
phur. As the liquid Sulphurous Anhydride is under ectual Russian Industrisl

conditions as yet too costly to be extensively applied, it is entirely due

to our friend Smolensky, who two ysars ago inspected the installation of the
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Beauchamp factory =~ ""the cradle of sulficarbqonatzation as he called it" -
that the continuous process of sulficarbonatation has been introduced into
Russiae.
(Signed) J, Weisberg,
131 Place 1'Amiral Courbet

Lambersart - les - Lille.
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EXCERPT FROM THE JOURNAL des FABRICANTS de SUCRE, APRIL 10, 1912.

-by-

GEORGES DUREAU.

We wish to urge upon the factories, through the medium of this
paper, the necessity of supplying the rural population with an abundance
of literature so as to enable them to adopt the most modern improvements
both as to beet culture and sugar-making. ' Such 2 proposition has already
been submitted to the Departments of Agriculture and will receive their
hearty co-operation. x

Independent of the writings of Messrs. H. Prinsen Gecrligs, Noel
Deerr, Jones and Scard, we would welcome any good writer who would furnish
us with sugar literature, and also any French editor who would be willing
to reproduce translations on the cultivation of sugar cane and the sugar
industry in general. What our French industrial establishments and col-
onies are in need of is a good library containing technical works of re-
cent date from which they could gather useful information. In this
connection, we would call attention to two books written by Prinsen Geer-
ligs and M. Noel Deerr. The editors of these two books would like to
print them in Fremch if the translations were made for thgm -~ 5,000 francs
would -be all that is necessary for this purpose (translations) a year -
and a real gervice would be rendered to manufacturers and agriculturists
alike, for it is by reading the technical writings and periodicals of
sugar experts that tends to enlighten the people who are engaged in the

sugar industry.

~===000==-~
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BEET BALL S.
(Large versus Small)

WHICH ARE THE BEST?

EXCERPT FROM THE JOURNAL des PABRICANT de SUCRE,AP.10/12.

In meny agricultural districts the question has been discussed
whether on account of the scarcity of beet seed, it would bve possibls to econo—

mize with the quantity of seeds %o be somn.,

After a vertain number of experiments had been made in germination
with seeds harvested in 1911, it was found that one kilogram contained zbout
110,000 best dbells, whereas, Magdeburger experts oonslider a seed ylelding
70,000 beet balls per kilogram as sstisfactory. There 2re some, who have sug-
gested that the quantity of seed sown per hectare, be reduced by 30 per cent.

Is thip feasirle or expedient? Dr. Stoermer of the Institute for Plant Culture
of Stettin hos consldsred the subject in this way; He says, 1s 1t possible
that the quantity of seed to be sown could be reduced per hectars, because a
kilogran of seed this year developed more germs than during previous years?

A fact which cannot be disputed is that last year's seed waes mads
up of small beet balls, because their development was defective and they ri-
pened prematurely. It stands to reasom that prematurely ripened seed has
not the requirad vigor and Dr Stoermer basing himself on experiments wmade during
several yesrs past with seeds of varied dimensions, obtained the following
results from 7 separate samples of seeds, type Klein-Wanzleben, hervested in

1910:
THICKNESS OF BEET BALLS.

Over 3 to 2% to
4 n/m. 4 v/m. 3 m/m.

£ to

2% m/w,

COMPOSITION OF SAMPLE.
1st. Welght (Kilogram): . 3.632 6.225 3.189
2nd. Per Cent: 25.45 33.63 22.36

No. of beet balla in a Kg.of pure seed 30,000 52,800 91,000
* " embryos in aKg. " " 1 94,800 154,200_204,100

Gorms in a Kg.of seed (Artificial Ger- RS
minaeting test 88,000 97,000 166,000

Germinative Capacity (percentage) Mumber
of germs x 100 divided by number of embryos 92.6 72.5 51.9

1.221
8.56

162,000
318,200
96,000

29.8
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THICXNESS OF BEET BALLS. {Con'td.)
COMPOSITION OF SAMPLE:

Over 3 to 2% to 2 to
4m/fm. 4w/m  3m/m. 2bn/m.
Weight of germ in & Kg. of pure seed ’ 2,680 2,470 1,820 1,160
Weight of 100 germs 3,044 2.551 1,220 1,222
No. of plants that% came up in the fleld
from 1 XKg. seed 51,300 54,000 47,600 33,200
Growth to maturity in the field, percentege ,
of germinating capacity 53.4%  55.7%° 45% 34.9%

These experiments show that the sceds with small beet balls give
a lerger number of germs per Kg. then those having large beet balls and this
is on acccunt of there being more small ones than largs ones in a2 given unit of
weight.

But if you compere the weight of the germa produced it will be no-
ticed that those coming from small beet balls only weigh 1/3 or one quarter of
the germs coming from large best balls, because being smaller they are less
vigorous than the larger ones and if (which is more important from a practical
point of view) gerninative experiments are made in the fields instead of in
pots, it will be found that 2 Kg. of small seeds produce & smaller number of
maturing plants than a Eg. of thick or medium sized seeds.

According to the above experiments, only 40 to 45 per cemt of the
large bdeet balls that germinsted went to wasfe, and of small beet balls 55 to
65 per cent did not mature; therefore if a kilogram of well developed sesd
(say mumbering 70,000 at the germinative test) is scwn, more plants will come
up end matwe ‘then from seed having small beet balls of which 100,000 to 130,000
go %o make up a ¥g.

If, therefore, we can obtain the same number of plants from the
two xinds of seed, we ought to sow not 2 lesser weight (with small beet balls);
we ought, on the contrary, sow more.

In the above mentioned experiment 1 Gramme of large beet balls
produced 50 to 55 plants; one gramme of small beet balls yielded only 33 to
48 plants; consequently, in order to obtain the same mumber of plants from
the field, it was necessary to sow sbout 1.5 Kg. to 1.6 Kg. of small seeds
for every 1 Xeg. of large seeds, that is to say, this year it will be advisable
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or rather practicable, to incremse by 30% the welght of seeds put in the soil
rather then to diminieh it. However, the present scarcity of seed in the
world's market does not very well permit of an Increase in seeds per hectare.
It is therefore incumbent on us to surrownd ourselves with favorable condi-
tions and make sure that we get 2 rapld and vigorous development of the dest.

Every foot of ground should be well supplied with lime, well
fertilized, thoroughly worked Over, and harrowsd several times, in order to
have the soil well broken up. Late sowing is advisable, 8o as to guard the
young beetlets against spring frosts, ;

Shortly before sowing, the necessary quantity of hypophosphate
should be applied to the best field; 65 to 80 Eg. phosphoric acid per hectare;
150 to 200 Kg. Nitrate of soda per hectare. This 1s necessary in order that
the young shoots should get the benefit of the fertilizer supplied. The
seeds should not be sown very deep in the ground, still sufficiently ao, %o
provide them with enougn moisture %o facilitete germination. A space of 40
centimeter or 16 inches should separste the rows of sesd sown.  Laborers
should only use such agricultural implements &8s they are familiar with.

Dr. Stoermer concluded by saying that a:beetlet has a marvelous
resisting power espscially when properly attended to, when a proper quantity
of ‘nitrate of sods is added to other fertilizer and care is taken to hoe fthe
plants methodically. ‘ ;

Mr. M. H. Schmidt, who owna an sstate at upper Thiemendorf,
having experimented during several yeers with large beet balls succeeded in
getting more beets per hectare taan from small ones. It is true that he
obtained at first a larger number of germs from smell seed balls but they
did not reach maturity in proportion to germs from large beet balls. A
luxurious growth of foliage was noticed in plants from large beet talls, dut
plencs from small beet balls grown in pots (side by side with the others),
were behind in development, were scanty as to foliage, vacant spots occurred

in each row and even at a distance the difference between the two was easily
discernisle.

The yield of beets raised from the small beet balls wms 40 per
cent smaller than the quantity of beets raised from large beet balls, and Mr.
Sohmidt concludes in view of the fact that some defective seeds might reach
the beet growers, it is-advisable to increase rather than diminish, the
weight of seeds allowecd per hectare.



(Translation from the Gernep) 119 Vienna, April 17, 1912,

EXCERPT FROM THE ZENTRALVEREINES FUR DIE RUBENZUCKERINDUSTRIE OF AUSTRIA,
HUNGARY.

PROHIBITIVE MEASURES TENDING TO STEM THE TIDE OF EMIGRATION OF RUSSIAN PEASANTS

TO THE HAWAIIAN ISLANDS.

The Rusaian Government is spending immense sums, of money
in developing and colonizing the Amur Region , its attention having been called
to the activity of the "International Bureau" selling cheap tickets to Russian
subjects willing to emigrate, especially to the Hawaijan Islands. XNumerous
would~be emigrants, holders of tickets for the Hawaiian Islands were forcibly
prevented from crossing ths frontiers and were sent back to their native villages
and indictments against them were prepared, charging them with unlawfully
and clandestinely, trying to leave the country - and are to be prosecuted accord-

ing to certain articles of the Criminal Code that provides punishment in such

cas86Se.

It is evident that this step on the part of the Russian Goyernment
will doubtless seriously affect labor conditions in the Hawaiian Sugar Cane

fields, and indirectly, their Sugar Industry.
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LECTURE BEFCRE -TRE SOCIETY OF CIVIL ENGINEERS
19th April, 1912
- By -
M. A+ GILBERT.

ENGINEER OF ARTS AND MANUFAQTURES, ACTING DIRECTOR OF THE CENTRAL SUGAR RACTORY
OF CAMBRIA,FRANCE.

In spite of dlsastrous legislation effecting the Beet Sugar Indus-
try our mamfacturers never lost confidence in the future of the industry,
with the exception of the year 16841, when one hundred of them operating in the
Nord Pae de Calais &and Aisne, united in 8 petition to the State to buy out
their facteries. Others, still having faith in ths industry, have ocontinually
made efforts to improve their methods. As early as 1813, M. de Koppy, Who
was acquainted with the work of Achard, and who, 8s a Cossack officer, had
visited the factory of Matthieu de Dombaste near Nansoy, had expressed his ad~
miration for cur methods and stated that the Germans were far behind the
French.

But oh! what progress we heve made and what a vest difference
there is between the modest factory of Achard and the modern factory of today.
Let us pay our tribute to French genius, to whom the honor belongs for having
invented the principal technical improvements made in the Sugar Industry.

The principal operations in the factory consist in extracting
the juices by diffusion, (which process is now universelly adopted in all sugar
factories} by Matthieu de Dombasts, and the purifying is carried on on the .
lines mapped out by Rousseau, Perier and Possoz. Evaporation by multiple ef-
foet invented by Rillieux, and continued by Cail; - the work of erystallization
regulated by the work of Manoury and Ragot. Let us 2dd the name of Louis de
Vilmorin, who was the orsator of the rich sugar beet and who waa the first
to put into practice the rational selection of the indnstrial sugar baet.

Let us admire Fremch soience, which has mapped out for ws the
essential outlines of a very ocomplicated industry. The raw materiel of our
industry is the sugar beot, we will therefors not consider this plant from
a botaniocal or physiologlcal point of view. It is supposed tc be indigenous
to the esouthern part of Burope, and especially to Spain and Portugsl.

Olivier de Serres writes that the red beet was imported from ltaly
into France at the end of the sizteenth century. One hundred years later,
Vilmorin Senior and Abbot Commerel introduced it from Germeny where the culture
of beets had been preceded by & few years.

Ever sinoe the research work of Achard, the sugar beet has teen
studied very closely; Payen and Dubromfants work showed besides sugar -~ pec-
tine gelatanizing principles - coloring elements, azotic elements &albumen,
organic acids and mineral aubstances.
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Ia hie compendium 0f Industrial Chemistry, Payen gives for the
white beet of B81lesia the foullowing proporstions:

water ..ll.""'.OGI1‘Q.I0ll0'll‘.“l.esﬂs
W 0..'0'0.0‘0..0!0000!-t.;.!.ll)..loﬂs
BRI IRTONE - s +u 13 ebot o isossonsiionst)
Pectoae I...i.tll.l‘.l'."'t...qt.d’ 0.8
Albumine, Casein and other azotic
SUDBLANCES eassccvsceassesssnsscsosas 145
Diverso AGLAS svesccsecrcasstcccncscan S 7

Many agriculturel scientists, smong whom may be mentioned Louis
de Vilmorin and Aime Girard took pains to oultivate the beet rationally anpd
by careful selection gave us & suger beet (a saccharine containing plant) the
root of which had a sugar content which varied with the seksona; we had
the same experlence the last two campaigns, and the figures given below by M.
Salllard do not deviate to any extent from the following:

DTY nbatancea ...o................nZZ ¥4 quo
Sugar etecbsssssesessneasessnsesssacedd = 20"

Potash oclouoo.o----o.--c-a-»c.-n-..¢0.22‘m th
Phoa@oric Acid Olhoutl"oo:-000000000008‘0012 "
Tot8) AZOtEB covessesassscsoscsonesasealslb-0.28 "

1t contains §6% of Julce and 5% of solids, mede up of cellular
tiesue, the lntercellular substance, of which i1s Cellulose. The Jjuice which
is contained in the oells of ths beet is not a pure sugar solutiony 1t is a
diluted impure solubion, and it is the presence of these impurities which
complicates the work of the manufacturer, necessitating the process of a chemi-
ocal puritication.

For a long time, the richness of the beet cultivated in France was.
very alight; - the mamufaoturer and farmer alike, made efforta to obtain
per hectare as big & yleld as possible and were able to .produce beets welghing
as mwuoh as 1500 gremmes each (about 3 1lbs.), but which did not alwaye ripen
beceuse they were planted late, and being badly attended, grew largely abeve
pmd.

In tho beginning of these practicee, the results were superior to
those obtaimed. sbroad, and if Baesett is to bs believed, beets with 8% in
Germany's yleld were 1600 to 2400 Kg. of sugar por hectare, wherems, France
produced 2000 to 2800 Kg. of sugar with roots of 6% sugar contemt. However,
this was soon inverted. Associations were formed in Germany for the improve-
ment of the beet and the manufacturers obtained deliveries of beets surpassing
those obtained by the French, fram 20 to 30% greater in richness.
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In 1860, Ferdinand Knauer of Grobers, near Halle, produced a varie
ty called the "Imperial Beet" which yleided 17% of sugar. Xoppy obtained
on his estate in Silesia, roots of & normal weight, but they contained a sac-
charine richness of 15.5 to 16%.

What was done in Germany was possible in France, for in 1856,
Louis de Vilmorin obtained beets which contained 20% of sugar according to the
report of Mons. Sauray. However, & tax was placed on the beet in Germany:
the manufacturers meanwvhile had taken all the necessary measures to make the
plant progress to the 1limit of ite sugar ylelding cepacity, using the most im-
proved methods of manufacture, so that they could extract every particle of
sugar the beet contained. 1In 1871-72, Germany harvested 20,415 Eg. of Beets
and from every 100 Kg. she extracted 8 Kgs. 28 of raw sugar.

The following table shows this progrees:

Xg. %
1871 nacc-oc-oo¢-020,436 8.28
‘1872 --u---...o--.25'440 8.26
1873 vevovecaseess2?,240° 8.26
1874 ..o.---.-.-.-20,595 9050
1875 coeeeveasnaer 9,325 8.60
1876 ........-.-.-25,200 8015
1877 eovsosccneeasl?,415 9.24
1878 ..-..-....-..28,92«0 9021
1879 oooo-taaoa¢11259200 8052
1880 soivs ones dieewedE, 700 8.79
1881 ...........-.28,300 9056
1882 ..-.-......-.34,400 9.55

in comparing these figures with French figures we find that the
factories in France obtained the following quantities per 100 Kg. of sugar.

1871 G0 saceveceson e 1877 800090000000 702°%
1872 000 C0 80000000 5.70% 1878 @00 acoedosgaanne 5.44%
1875 08600 cr0ce00s0e 5091% 1879 ®sc0es0estoc o 5!45%
1874 *e0es0000 10000 5.66% 1880 Se0000csss00se 4077%
1875 RN A A 'Y 7'20% 1881 60acse0esesocce 6018%
1876 %ive coe vnd Jede. D00 TBOR. o s v il i i B IGHA

In France the tax was pald according to the shade of sugar and the
mepufacturer did not press extreotion to the limit. Experiments made in the
use of the Osmose process had for instance shown that these methods were not
resunerative. The manufacturer had no financial interest, or rather thought
he had none, in obtaining rich beets. ]
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Then the law of 1884 was passed, and asgriculturists devoted them-
selves to cultivating rich beets. But notwithstanding our efforts in thia
direotion, ocur beets are still infericr to those of Germany and Austria, Ger-
many obtained 47.44 Kg. raw sugar per hectare in 1908-05; 44.14 Fgs. 1909-10:
52.32 Kgs. 1910-11.

Austria's yleld during thegse threo years was 41.49; 38.12; 42.86 Eg.

The fields of France during these three years ylielded only 35.97;
34.11; 30.46 Xge. of raw suger per hectare. Of oourse, we cannot change
climatioc conditions; our climate is maritime inatead of being continental.
France has no very keen frosts during the winter, whioh occur in Germeny and
Bohemia, that is to say, the countries showing the most sugar per hectare, for
you ¥now these great frosts cause a cleavags and subsidence of the strata of
the s0il, which faclilitates the work and kills the parasitical insects. Then
the rotation of crops is.different from that of Germany where the sugar beet
is not so often planted in one and the seme piece of ground, as is the case with
us. The question of manual labor is 8lso more acute in our country than abroed.
There are other points to be considered however, such as the date of sowing,
the care bestowed upon the prepasration of the soil, which in France should be
vastly improved, and the question of substituting agriuvultural machinery (in
place of manual labor where possible) of a modern type, which would vastly
inorease the yield of our Fronch fields.

The beets arrive at our factories in a dirty condition, with stones
and earth clinging to bifurcated roots and must be washed in the factory and
thoroughly cleansed of all exterior impurities. They are then ready for work,
they are also weighed. This is absolutely necessary, in order to know the
exact quantity of sugar arriving in the factory. It is the first item which
should Ye entered in the factory ledger by each mamufacturer, so that he may

know the exact value of his process and the cost of operating his factory.
The beets then reach the juice extracting department, which is now called the
Diffusing Department. The rew Juice having been obtained, it has to be puri~
fied - which is now done by means of lime and carbonic azid, oalled the mmlti-
carbonatation process of Perrier and Possoz. Every factory now has & lime
kiln and utilizes at one gnd the same time, lime and carbomic acid rought
about by the decomposition of the limestone.

The purifying inciudes liming the raw juice, also a saturation
by oarbonic acid or & carbonation followed by a careful filtration which sep-
arates the clear juice from the precipitate. The Juice is submitted a
second time, and sometimes & third time, to the same series of operationa be=
fore submitting it to the evaporating process, With the prccess at presemt
in use it 16 not possidle to effect & complete elimination of all foreign ma.t-
ter from the Jjulce.
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Bvaporating or concentration is carried on in a series of appara-
$us, 8 multi-gffective oparation, the object of which is to bring the Juice
near the point of saturation, the viscous liquld, slightly colored, which is
extracted from the last compartment of the appbratus is eslled Syrup. Thls
syrup is as & rule submitted to & discolorating action of sulphurous acld
before transmitting it to the boiling apparatus where this syrup is concen~
trated in & partial vaouwum, it 1s then drought to & determined super-saturation
and the unstable point of equalibriua is broken so as to bring sbout the for-
mation of crystals. The operation is carried on in such & marmer that the
orystals formed in the begiming incresse in quantity at the expense of the
watery mother iigquid in which they are, and finally, a pasty mess is obtained
composed of about 2/3 coryatals within a bath of impure syrup - this ig the
tolled mass.

By centrifugals, the crystals are separated from the mother
liquid, the sugar is gotten out as well as the impure syrup which is called the
Iregs of first product. These dregs contaln all the non-sugary eleaments
that have not been eliminated during the purifying process, but they still
contain sugar, as with the one orystallization it was not possible to ex-
tract all the sugar., Formerly these dregs were concentrated aguin and by elow
oerystallization a portion of the remaining sugar was obtained. This sugar
in orystallizing carried with 1¢ scme impurities and the ocentrifugal actionm,
gsve a product very much tolored and some dregs from which, by a new orystelll-
zation, the extraction of some more asugar was possible. These repeated ope-
rations lasting & oconsiderable time gave sugar that becawe more and more col-
ored, and finally, & residme frow which practically no more sugar could be
extracted, and this residue was the molasses. This method is still used now
in some factorles, but other modern methods are adopted whioch make it pos-
8ible to obtain immediately, in a short time, all the white sugar for con-
sumption. :

Rapidly sketched, such are the outlines of mamufacture, dut each
and every one of these operatiocns require special care, special attention
énd mostly the manipulatioca of apparatus which is of very complicated con-
stiuotion and delicately adjusted. Besides, the variations in the chemieal
constituent of the beet compel the marufacturer to make each year a mora
profound study of the beet. ‘

We will now go into the deteils of these various questions.

In handling the beets the oporation of recelving them consti-
tutes the noting down of the net weight and to determine the denslty of the
Juige. For the purpose of deteruining this, the necessary jJulce is obtalned.
by pressure, The unloading of boets 1s a difficnlt problem for our facto-
ties, by reason of thelr megnitude and the difficulty in gotting mamyal laber.
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0ffiocial documents ge to show that the daily work performed by
the French factories 1s 386 tons and there are factories the sapacity of which
are seven or eight times greater, and in order to keep these factorlss going,
there must be on hand, every day, on an average, not only 385 tons, but more,
for the harvest does not last as long as the sugar meking, and 1t only takes
40 or B0 days for the farmer t¢ make all his deliveries.

In a1l faotories different mechanical devices were studied so as
%o slmplify the unloading operations on a large scale and the outting down
of sxpenses for manual labor, but unloading by machinery is not as yet generally
adopted, for the firat inatallation of the plant involves heavy expenses as 1its
work 1s only carried on during 50 days of the year, the rate of depraciation
is high, dut nevertheless, we repsat, by reason of the growing soarcity of
memal labor, the manmufacturers are obliged to resort to mechanlcal mppliances.

The problem for the mamufacturer, however, remains complioated,
for the Treason that he ocan no longer supply his needs from the surrounding
oountries; he has to go some diastanse to look for raw materisl, which is no
longser brovght direot to the factory by the farmer, but is shipped dy reil,
partly by boet, and ths means for unloading both these classes of shipment,
have to be provided for, also for loads arriving by carts.

We know that when the Frenoh grower Jules Linard made hie plans
for large faotories which he dbullt, he overcame this difficulty in congentrating
in one espot & large supply and by establishing factories in which no other work
but the axtraotion of sugar juice was carried on. This julsce was then saent
by 8 system of underground pipes to the factory oalled the central factory,
where it was worked over. The sclution of this problem was & lusky One, es-
peclally at & time when there was no such facility of transportation as at the
present day.

ObJections are now made %o this mods of division of labor, vwhich
preoludes an efficient superintendence and increases tho general as well as the
operating expenses, The beets are, ag & rule, shipped to the faotory faater
than they are able to work them, a portion therefore has to bo stored, and then
When required, taken out of stors. Each factory thersfore, ought to have
storage rooms facilitating the drawing of supplies when needed.

The oleansing of roots i1s done by water; formerly the oleansing
apparatus consisted of rotatory drums; these have been replased by a devioe
which gives better results; there is also a special apparatus for cleaning
ths beets from the stones.

The number of manipulations to which the beets are sublected,
the Violent shakings, detach from the rcots fragments, rootlets, and the extremi-
ty of tap roots; all these have some value, and they are gemerally utilized.
The washed beets are weighed and carried to the root cutter from whence they &re
carried imto the Diffusors.,
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In faoct, at present, the julce of the best root is extracted by
diffusion. fThe grating process of dchard was dons away with entirely when
Champonnois in 16861 comstructed & modern grater. The presses were imrpoved by
Pesqueur, who invented the surface filter press which since 1869, has been
still further improved.

In 1832 Matthieu de Dombaste published his first bulletin on Mac-
eration in which he desoribea his new process. The theory of this macerating
operation is based - according to this femous Agronomic Scientist, upon the
destruction of the principle of vitality whleh existing in the beet was antago-
nlstic to a aseparation of the juice. He cut the bdeet in slices to the thick-
ness of 6 mm. and boiled them in a battery of six heated troughs or vats. He
filled the vats, and effected a methodical washing ocut in which the duration
of contect in each vat was 1/2 hour; his apparatus was not a continuoue one,
he advised to bring the heat to 50, 60 and even 80° Reawmr, and later to heat
the fresh mass by stezm; before the arrival of the jJulce, to heat the vats
and transmit water into the laat vat. Unfortunately, it was difficult to work
over the juice. De Dombaste destroyed the cells in keeping up the heating too
long which allowed proteic and pectic substances to assimllate with the juloce.

In 1847, Robert introduced the process of maceration of Dombaste;
in 16867 he installed a new battery of closed vats and by modifying the treating
process, obtained very good results. Im 1871, 16.7% of the German factories
operated by diffusion -~ and in 1882, of 358 factories - 343 had the Diffusion
aystem installed and development after that was very rapid. Quarez installed
the first Diffusion System (in 1866) in the factory of Villeneuve-sur-Verberie
and this system was now extended rapidly to other factories.

lndustrial diffusion is really nct a dialysis - it is rather an
analysis and & washing - or oleansing. In fact to operate this system the
beects are cut in strips of 2mm. thickness which are then called the strip maes,
“by making these strips" a great number of celle are opened, the Juloe is ex-
tracted by washing, then the juice still contained in the cells is extracted
by Dialysis.

For the purpose of getting a pure juice it is adviesable to diminish
the mmber of cells opened by slicimg; bdut on the other hand, in order to draw
all the juice as large a surface as possible should be acceszible to Osmosis;
these two items are opposed to each other, but we Xmow that we wish to produce
nice looking strips, evenly cut, and not torn or slashed, nor jagged, and this
sxpleins the anxiety of manufacturers to choose with care the kinl of hopper
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they wish to employ im root sutters, also the speed of trays and the importance
they attach to the shape of nives, the whetting and setting of these oa the
root ocutters.

in order to extract sxhaustively the juilece of the beet - evenly cu%
strips {(Cossettes) are necessary, but this is not the only condition in managing
a battery of diffusicn - attention must be paid to the temperature in each re-
oeptacle, to the speed of circulation, and to the method of piling the beet
sfrips into the Diffusors.

During recent years experiments have taught us, that the best re-
sults, namely the production of rich and pure julce ~ as well as exhaustive
traction - are achieved by a well conducted diffusion coupled with rapidity
and well regulated heat.

The temperafure to be applied depends upon the condition of the
beets; wunder normal conditions 76 to 80 degrees is a good temperature and it
is advantageous to maintain the largest number possible of diffusors at a high
temperature. Methods of Diffusion are superior to the old method of graters
and presses both from the point of view of . labor and that of suger yleld.

tthieu de Dombaste glves the cost of labor in a sugar factory as follows:-

He used 15,000 Kg. of beets per day and 22 mamual workers connected
with the graters and presses, Today, only six workera are necessary for man-
aging the Diffusion Department, and the oapacity is 1,000 to 1,200 tons per
day. Expenses for manu2l labor connected with 1,000 Kg. of beets were 1 £fr.70 -
with the old presses - expenses for the same .quantity of beets by diffusion are
only O frs. 60., With the 0ld presses in the extraction of the julce there
was a loss of 1-1/2 to ;% of sugar that remained in the pulp - by diffusion we
only lose 0.20% to 0.15 .

Great improvements have been effected in Diffusion in late years.
Garez especially noticing that heating in the front part of the battery gave
better results, the strips being more uniform and the maximum of hest in the
first diffusion throwing a jet of steam under the tray of the root cutter and
to have the diffusor fed with very hot julce. Our colleague Naudet, who
wished to obtain the asame results at the front part of the battery foroed. the
clrculation of warmed up Juice.

When a diffusor is exhausted it contains nothing else but water and
strips; it is emptlied, but the water contains still traces of sugar more or
less and %o minimize the loss of this sugar there have been invented a certain
number of processes which make it possible to use this water again in the
course of further operations. In that way, about 0,25% of sugar (on 100 Kg.
beets) is reocovered and if this method is applied to the water rumning off from
the pulp presses of which we will speak later on the sugar receovered may amount
to 0.40 per cent (0.40 per 100 Xg. Beets).
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The Austrian engineers Hyross and Rak, have combined an apparatus
which has been installed in the sugar factory of Boemish Brod in Bohemia The
process is continuous and consists® in passing the beet strips into a series of
receptacles and to submit them to a pressure between each box -~ the water is
introduced into the last Diffusor; in each ocase the water followa the same
way as the strips- but when the strips pass successively from Diffusor No. 1 to
No. 2, and 20 forth, into the last mmbered (6), the water gets into No. 6
and comes out in the shape of julce in No. 1 - a reheating is interspsrsed detween
the lst. and and. Diffusor.

The mass of beet strips undergoes a trecatment which we may compare
to that of 2 sponge which 1f dipped into julce we then squeeze out, and then
dlp again into juloe, less rioh in sugar than the former, and so on, until it is
finally dipped into 2 liquid that is nothing but water. This process was watch-
ed by the Syndicat des Fabricant de Suore. The extractions were irregular and
high 0.8 to 1.5% of sugar remained in the mass of beet strips.

Since then improvements were made, {dut the process iz not yet per-
feot) the inventors have complemented (in their recent installatiqns) their
devices in making them work on the basis of ordinary diffusion.

Several years ago, Carl Steffen patented 2 new device for extracting
sugar from the beet., He cuts the beets in slioces when then fall into a Malax-
ation Kneader in which they are immediately mixed with julce five times their
welght at a temperature of 95 degrees. Then the strips of beet are expressed
and separated from the jJuice and submitted to diffusion in an ordinary pattery.

Here is a good field for the engineer to use his ingemuity.

This prodlem awaits Solution, old methods improved lately and new
methods reoently invented do not as yet meet 2ll requirements~ yet the engineer
who would invent a2 process whereby of pure juice, 99% of sugar oould be obtained -
esonomioally, would remder an important service to the Sugar Industry.

From the Diffusion Battery two products are extracted:

First the Jjulce and then the pulp which is made up by the dry parts
of the beet also by a large proportion of water. This pulp is excellent fodder
for sattle, but, in its present condition it cannot be shipped ~ the greater
part of the water has to be pressed out. ;

According to M. Pellet 85 to 100 EKg. of pulp per 100 Kg. of fresh
strips put in work, are extracted from the battery, the weight of pulp varying
with the capacity, and above all the height of the diffusor on account of the
- pressure exerted by the column of beet strips. These strips contain a maximim
of 6% of%dry substances; by applying pressure this percentage may be raised to
10 or ll%.
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Humid pulp loses in time a large part of its nutritive wvalue, ®s
Grandesu has shown; Dried pulp on the other hand constitutes a fodder that is
unaffected by time, easily shipped aad ths work of transportation mot burden-
80MBe

The farmer is also interested in this question, dut the problem
will be solved by and by.

The julce expressed by the bvattery of diffusion is not pure. Two
processes nmay be kept in view to separate the sugar from foreign matter mixed
with the Juice; one process congists in letting the sugar be involved in
@ chemical composition of a specified combination which omce extracted could
be manipulated so as to get at the product looked for or rather by & series
of operations eliminating the impurities in using 2 prooess by which sugar
substances other than sugar are separated, and which finally leave nothing but
8 pure juice of sugar containing sugar and water and nothing else. Theoroti-
oa8lly spesking, the first of these processes is more practical and should give
excellent resultsd; the sugar in comdbinstion with lime, well defined ocomposites,
some of which are unsoluble, but in practice there would be such a large quan~
tity of lime required that it would be impracticable. Nevertheless, the
principle c8n be applied to draw out completely, the products poor in sugar.

The second process is therefore to be utilized; oliminating the
impurities so as to have a pure julsce. However, aven this process is imper-
feet, as it is not possible to completely separate the sugar from the non
sugar, wherefore not all of the eugar contained is separated from the juloe.

Here i3 also a field for the chemist, who, by his research work,
oould materially advance the progress in the sugar industry.

hchard, to purify the juice used alcohol, then he used sulfuric
86¢id, which used cold, caused 8 precipitation of organic matter- he neutralized
the surplus of acid by mesns of lime,

In 1811, Derosne recommended the addition of lime and the satm-
ration of an eventual surplue with alum; to alum, Barruet substituted sul-
furic acid or carbonic acid. Xuhlman recommended cérbonic acid in pointing
out the dangeroue nature of sulfuric acid,

. In 1849, Rousseau applied a more improved process; he heated
the julce to 70 or. 80 deogrees and added to each hectolitre 1 Keg. of lime,
separated the precipitate obtained, and after that made a carbonie acid
saturation, but it was very difficult to determine at what point to stop ths
saturation, and if that point was not carefully comsiderad, the final work
was made Impossible, or the juice became viscous or was not purified, the
impurities contimuing in a dissolved form in the juices.

Parrier and Possoz having studied the action of carbonic acid
upon the lime washed unfiltered juices put into use in 1859, their proceas
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called multi-carbonatation which somewhat improved 1t and 1s still in use to-
day. It comprises generally, two lime washings, two carbonatations followed
each time with filtration separating the precipitates which were obtained.

Perrier and Possoz had noticed that in letting carbonic acid act
upon a lime-washed Juice, containing an excess of lime, the resulting pre-
cipitate of carbonate of lime, carried along with it by the principle of ad-
hesion about half of all organic matter, but if the action ¢f oarbonic acid is-
prolonged, there occurs a re~dissolution of substances that had been origi-
nally precipitated.

-Organic acids combined with potash and sods - during lime-washing -
creating organates of lime which are almost lnsoluble in a sugared solution
that ocontains a comsiderable quantity of dissolved lime, the first carbona-
tetion will be arrested at a desired moment; however, filtration can start,
but as the juice containing such a large proportion of lime cannot be worked,
and besides possidbly purify, by lotting the limo and ocarbonio acid act, &
second operation is resorted to.

The addition of lime is made in the shape of milk of lime with
lime in pleces or with quick lime in the ghape of powder. The temperature
at which this operation and that of carbonatation is oarried on is very varied.
Wo balieve & low temperature is best for the firet carbonatation for the raw
Juices contain salts of lime which like tartarate of lime are more soluble-
when warm than in a cold state; they likewise containing varied quantities of
coagulated albumine which are easlily decomposed by heat forming metapectates
of soluble lime, finally the solubility of lime in the julice is wuch greater
in & cold than a warm astate. In applying the first lime washing without loss
of time and the first carbonatation, the re~dissolution of precipitated salts of
lime - 8and a maximum in purifying will be reached; as besides the second lime
washing and the seccend carbonatation will be oarried on under the influence
of heat - the elimination of salts of lime that are more soluble under cold
than heat - euch as citrates, sulfates, sulphides ~ will take place during this
second ‘operation.

In a diffusion of juice there will be for 100 parta of sugar, 17
of non-sugar; after the first carbonstation of this juice, 1t only contains
9% of non sugar; the elimination of foreign matter has been 8% - carrying out
the second carbonatation the juice contains only 6.5 to 6. 8% of nop sugsr far
100 parts of sugar.

The work in the first carbonatation brings sbout the most purifying
but we must remember all nomsugar has not, as yet, been taken out of the
Juice, the proportion has only been reduced; the purified juice is not 2
pure julce, and elements that adhere to the sugar will -be there until the work -
is ended. In order to bring the juice to the stsge where it is ocalled
syrup, that is to say to a density of 30- degrees Baums, we have to evaporate
98 litres of water with 100 Kg. of beets; these simple figures will show yom
the importance of this phase of manufacture. i
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(Translation from the French)

EXCERPT FROM THE JOURNAL des FABRICANTS de SUCRE, April 24 , 1912.

e GER et e ot mes e —

BIOGRAPHICAL SKETCH ON FRIEIRICH STROHMER.

Mr. Strohmer, Councillor of State of the Austro-Hungarian Empire
and Director of the Eiperiment Station of the Central Beet Sugar Association
in Austria, Hungary, celebrated on the 23rd day of April, a double anniversaryw-
the sixtieth year of his birth and the twenty-fifth year of his appointment
as Directér of the Exvperiment Station at Vienna.

He was born at Zwickau in .Bohsmia, the 23rd day of April 1852, and-
studied at the High School and University of Vienna, and after graduating,
became assistant at the experiment station of which he later became a Director,
a2 post which he 1s occupying now.

He has been a member of the Council for Sugar assessments (duties),
since 1902. To reward him for his work, the Emperor decorated him with two_
orders, the Cross of the Knights of Francis Joseph and the Order of the Irom
Cross (1909)

Under his mansgement, the Experiment Station at Vienna has become
one of the finest in the world and his ressarch work ylelded about 200 reports
on important matters connected with the Beet Sugar Industry.

Many foreign associations have made him an honorary member = and his
advice on many complicated questions relaving to Beet Culture and sugar meking
is generally followed.

In addition to being Director of the Experiment Station, he is

also Editor of the"Oesterreichisch Ungarische Zeitschrift fir Zuckerindustrie
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und Landwirtschaft" which is one of the foremost publications of the w;rld
on sugar questions.
It would take us too far afield to enumserate Mr. Strohmer's publica~
tions; suffice to say, that his freatise On‘fhe nutrition of the beet, mi-
gration of sugar in the plant, the storing of sugar in the beet, etc., and
his work on determining the saccharine content of the beet, besides other
studies on refining methods, heve been of inestimabls use to the whole world.
Mr. Friedrich Strohmer has devobted his life and his energies, to
the development and progress of the Sugar Industry, and we add our congratu-

lations to those of many of his friends and wish him a long life of continued

usefulnesse.
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CHEWISTRY OF SUGAR d
B By (=)
EMILE SAILLARD.

EXCERPT FROM THE JOURNAL des FABRICANTS de SUCRE, May 22nd, 1912,

MOLASSES CONYVENT:

1) 4

2) Orgeniec substances which are mainly formed by azotic matter,

3) Mineral salts and organic salis with a potash base, of soda and often
lime (chloride, nitrates, sulphates, lactites, acetates, etc.)

I do not include substances of a pectic nature, which if heated
with ehloro-hydric acid at 129, gives purfurol. We mixed them with the molasses
during the last two campaigns.

Generally speaking, there were more in those of 1910 - than in
those of 1911 - 1912 - but the proportion is rather wwak in relation to 100.
If the molasses cnly contained sacchorose and azotic matter (2zotic matter that
is known) the co~efficient of inversions to be applied could be exactly determin-
2d in maeking the pure sugar golutions of the same sugar contemt, the starting
point, provided that the inversion should be made in every case in the same
manner.

Only molasses contains salts whereas pure sugar does not contaln
any -~ or contains only insignificant quantities.

Even admitting that all molasses salts be inactive by themselves,
(this is & supposition}, it is not less true that most of them are not acting
as strongly on the rotatory capacity of sacchorose than upon thatcorresponding
with inverted sugsr.

Under these conditions, the sum of 4 plus B for Molasses being
found does not properly correspond with the coefficient of inversion obtained
with the pure sugared solution, concentration being the same.

The preceding remarks suffice to bring to the front the question
of knowing whether the sugar of the beet molasses can be properly and sclentifi-
cally mixed by the diastatic or chemical lnversion method.

The improvements made by Clerget and by Anderlilk in 1907 have the
azotic substances of molasses in view. We do not as yet know the effect as a
whole, that salts of molasses have upon the Clerget method. With our present
knowledge, it is difficult to attach any importance to it,
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As regards the method of chemical inversion, Clerget - Herzfeld, the
manner and duration of heating as well as the acid mixture is in proper propor-
tion to pure sugary solutions. If, in the sugary liquids to be inverted there
is no free chlorhydrioc acid indicated by the process, the inversion cannot be
completed during the time prescribed for the heating (five mimutes from the time)
where the baloon indicates 69° and the deviation to the left 1s too weak - unless
you prolong the duration of the heating. Molasses contains, on an average about
5% of Potash and 1% soda which are correspondingly equivalent to 5 gr.04 of real
Chlorhydric acid H. C'}, 3.e., 11 cc. 8 of Chlorhydric acid at 22° Beaume.

This represents therefore for the normal French weight of molasses
1l c0.92 of acid at 22° Beaume and for tho normal half German weight of molasses
1 c0.53 acid at 22° Beaume.

The French method prescribes 10cc, acld at 22° Beaume for 16 gr. 26
Molasses when the method of Clerget - Herzfeld prescribes 55 cc. acid at 22°
Beaume for 13 gr. Molasses. The minimum proportion of Chlorhydric acid which
could be fixed by one or more free bases of molasses combined is relatively
greater ocompared with the Germen wethod (1 cc. 5 aoid on 5 cc.} than with the
French method (1 cc. 9 of acid on 10 cc.)

This is why an insufficiency of free chlorhydric acid has much more
influence upon the results with the German method than with the French method.
With cleansed julce of oarbonatation that contains relatively little of any salts,
this question would not be important.

in the work which we did on the direct polarization of sugar and
the Clerget method with beets of 1911, we have nevertheless provided for the
eventual insufficiency of free chlorhydric acid in prolonging the heating by
1 or 2 miuutes (according to the German methods). This does not mean to say,
that in the case of Molasses, the bases at the moment of inversion arc entirely
combined with chlorhydric acid and that all other acids are liberated.

{Signed} Emile Saillard.
NOTE: In order to dose the sugar, Clerget from normal beet molasses used

the following method which we studied and which may be employed. By this methed
the direct polarization in an acid mediwn is avoided.

a) To take 50 cc. of a normal neutral solution of defecated molasses (purified
from dregs or impurities) from which tkhe surplus of lead was separated -
add 25 cc. of pure chloride of sodium solution. Then add the equivalent
if chlorhydric acid was used for inversion; complete the 100 cc.;
polarize at 22° o.
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Take 50 oc. of the same normal solution, make the inversion with a

given dose of chlorhydric acidity; let cool; neutralize with 2 solution
of sodas allow to cool at 20° Celsius, complete at 100 coc.; polarize
with 20° Celsius.

Whence Sugar Clerget 4 of molasses = 200 (A& plus B] if there

is coefficient of inversiom minus 1/2 t. rafinose.

COEFFLICIENT OF. INVERSION:

1)

2)

3)

Take 50 cc. of a pure sugary solution having the sam<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>