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2. THE LETTER S INDICATES ILOCALITIES THAT WANT SUGAR FACTORIES.

In many of these sections organizations have already been started to promote factory enterprises. It is impossible to indicate upon so small a map the
thousands of places at which farmers want to raise this new crop. Many localities not indicated hereon are anxious to secure factories.
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OUTLINE OF THIS WORK.

Author.—_HERBERT MYRICK, editor American Agriculturist, Orange Judd
Farmer, New England Homestead, Farm and Home; author (jointly with Col J.
B. Killebrew) of ‘““Leaf Tobacco: Its Culture and Cure, Marketing and Manufac-
ture;’’also of ““How to Co-operate,’’ ete, ete. ; President Orange Judd Company,
Treasurer American Sugar Growers’ Society, etc, etc. Assisted by PROF w. C.
STUBBS, director Louisiana Sugar Experiment Station, by various directors of
State Agricultural Experiment Stations, and by numerous practical experts in the
culture of sugar beets on a successful commercial scale. Embodying also the
results of all work upon this subject by the United States Department of Agricul-
ture.

Character.—IN GENERAL, the book aims to give an account of what has been done
in the Beet and Cane sugar industry, just how it has been done, with reliable
directions from actual recent experience under American conditions, that make it
a guide to the farmer, capitalist, and others now or likely to be interested in any
way in the sugar industry. Yet it is not blind to the, fact that there is much to
learn in this matter under American conditions.

Illustrated with over 100 ENGRAVINGS, mostly from photographs taken especially
for this work, of beet sugar factory interiors and exteriors, cane sugarhouses, im-
plements, etc., with maps showing the present conditions and possibilities of
American sugar industry.

Part One.—THE AMERICAN SUGAR INDUSTRY IN ITS ECONOMIC ASPECTS
—The farmer, the tariff and the sugar industry—Imports of sugar into United States
—An economic crime—How competition of foreign sugar has grown—Present
and future competition in sugar—Injustice of the Hawaiian treaty—The world’s
production of sugar—What of the United States—American farmers’ demands—
Can this country produce its own sugar?—Will the United States produce its own
sugar?—Time necessary—The risk to capital—What stands in the way of the
American sugar industry?—What is needed--Amount, of protection required—Duty
on sugar in the United States and other countries—Will protection enhance the
price of sugar to consumers?—Why has not the American sugar industry developed
more rapidly?—Farmers now mean business—American Sugar Growers’ Society,
its objects, plan of work and preliminary organization.

Part Two.—THE CANE SUGAR INDUSTRY—The area capable of growing sugar

cane—Peculiarity of the crop—Present obstacles to the cane industry—The great
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trouble in the sugar-cane industry—The soil adapted to sugar cane—How the soil
1s usually prepared—Culture—Harvesting—Rotation of crops—How to start the
cane-sugar industry—Description of manufacture—Quality and grades of the
product.

Part Three.—THE BEET SUGAR INDUSTRY IN AMERICA.

CHAPTER I.—WHAT HAS BEEN ACCOMPLISHED IN THE UNITED STATES
—Failure of early attempts —An exception—Honor to whom honor is due—Recent
development—The record in brief—What of the future—Elementary principles—
Technical terms explained—Quality of the beet sugar—How beet sugar is made.

CHAPTER II.—HOW THE INDUSTRY HAS GROWN IN EACH STATE—Califor-
nia, the Spreckels enterprise at Watsonville—Alvarado’s persistent fight and final
triumph—The marvellous results at Chino—The new factories in California—Ne-
braska’s trying experience and ultimate success—Wonderful results in Utah—In the
Pecos Valley of New Mexico—The new factory in Wisconsin—Scientific and prac-
tical tests to demonstrate the adaptability of the sugar beet to conditions in the
other States, including results of the 1896 crop.

CHAPTER IIL.—CULTURE OF THE SUGAR BEET—Climatic Conditions—Varie-
ties of beets—Soils for the sugar beet—Rotation of crops—Feeding the plant—
Plowing—More about subsoiling—Preparation of seed bed—Seeding—Hoeing—
Thinning out—Irrigation—Harvesting—Storing beets—Feeding and storing beet
pulp, tops and molasses.

CHAPTER IV.—COMMERCIAL ASPECTS OF THE BEET SUGAR INDUSTRY
—Cost and profits of beet culture—Actual recent experience of practical farmers
in raising beets on a large and small scale—How the industry employs and pays
labor—Its manifold advantages—The brilliant promise to capital, provided the
American market is reserved for American sugar—How to start a sugar factory, its
location, requirements, equipment, management, etc—Cautions to all new to the
industry,

Miscellaneous. - APPENDIX—A directory of some of the many communities that
want beet sugar factories—Announcements of sugar engineers, contractors for
sugar factory equipments, refining outfitters, seed dealers, beet lands, etc.

VI






2 THE SUGAR INDUSTRY.

120 million dollars per year more—wool, hides, cotton, tobacco, vegetables, breadstuffs,
dairy produce, fruits and nuts, hops, hay, oils, rice, flaxseed, bristles, bark, sumach,
chicory, eggs, hair, etc. Add imports of manufactures of hides, wool and cotton,
most of which could be made in this country from domestic produce, and we have a
total of nearly 300 million dollars a year, of which American farmers could, should
and must have a larger share without necessarily curtailing their exports of farm
products. Some officials wax jubilant over agricultural exports of 570 millions, appar-
ently blind to the fact that fully half of these exports are required to pay for farm
imports, exclusive of tea, coffee, and similar articles not now produced within our
borders. Payments for these imports of raw produce and manufactures of them
during the past six years bave been 1% billions of dollars—twice as much as the entire
interest-bearing national debt.

PRESENT AND FUTURE COMPETITION IN SUGAR.
The astonishing changes in the world’s sugar situation during the past two years
are revealed in Table B.* It will be seen that in spite of the almost annihilation of

* Table B.—)MORE RECENT IMPORTS OF SUGAR INTO THE UNITED STATES—WITH THE
QUANTITIES AND VALUES FOR THE ELEVEN MONTHS ENDED NOV. 30, 1896, COM-
PARED WITH LIKE PERIOD FOR 1895.

SUMMARY.
Not above No. 16, Dutch standard. Pounds. Values. Pounds. Values.
1895. 1896.
Beet sugar, duty, 197,518,466 $3,488,811 996,882,058 $21,664,611
Cane and other (under reciprocity treaty with
Hawaiian Islands) free, 287,241,215 7,603,108 427,597,959 14,395,266
Cane sugar, duty, 2,829,002,221 52,791,998 2,314,671,164 51,159,954
Above No. 16, Dutch standard.
Beet, cane and other, duty, 83,591,941 2,144,451 184,999,206 5,285,145
. free 287,241,215 $7,603,108 427,519,959 $14,395,266
Total sugar, } duty, 3,110,112,628 58,425,260 3,496,552,428 78.109,710
IMPORTS IN DETAIL—FROM EUROPE.
Under No. 16, Dutch standard. Pounds. Values. Pounds. Values.
o 896.
United Kingdom, 11,726,525 $223,296 34,817,129 $818,717
Austria-Hungary, 5,021,834 89,650 54,919,481 1,224,043
Belgium, 17,077,297 292,119 83,874,887 1,974,567
Germany, 167,085,525 2,973,033 814,792,974 17,505,183
Netherlands, 4,780,704 75,652 7,300,662 156,592
Other Europe, 5,569 345 21,437,146 489,532
British North America, 24,047,044 506,594 1,096,522 87,902
Total, 229,744,498  $4,160,689 1,018,238,801 %®22,256,536
FROM ‘“COUNTRIES TO THE SOUTH OF US.”’
Under No. 16, Dutch standard. Pounds. Values. Pounds. Values.
1893. 1896.
Central American States, 714,370 $9,087
Mexico, 2,704,791 35,753 4,422,609 877,482
British West Indies, 160,802,007 2,921,691 252,098,003 5,435,206
uba, 1,816,940,204 35,013,065 415,344,400 10,100,120
Other West Indies, 162,002,834 2,807,100 342,630,730 7,757,586
Brazil, 159,163,682 3,286,460
Other South America, 106,501,000 2,281,172 168,847,657 3,716,369
Total, 2,249,665.206 %43,067,868 1,342,507,081 #$31,073,223
FROM THE ‘“ CHEAP LABOR’ COUNTRIES OF THE ORIENT.
Under No. 16, Dutch standard. Pounds. Values. Pounds. Values.
1895. 1896.
China, 709,376 $15,334 368,389 $7,833
East Indies, 301,010,479 5,583,094 662,182,292 14,061,184
Hawaiian Islands, 287,241,215 7,603,108 427,519,959 14,395,210
Philippine Islands, 75,832,592 1,052,804 127,013,996 2,161,762
Other Asia and Oceanica, 56,243 926 31,021,036 823,692
Other countries, 148,012,975 1,989,339 475 14
Africa, 21,489,318 410,755 130,221,152 3,140,325

Total, 834,352,198, $16,655,360 1,378,327,299 34,590,020
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the industry in Cuba, total imports of sugar into the United States in 1896 were even
more than in the previous year.

Still more remarkable is the fact that imports from Europe for '96 were five times
as much as during the previous year. For the calendar year 1896 the United States
paid Europe over $25,000,000 for sugar. All but a fraction of this was from sugar
beets grown in Europe and worked into sugar at European factories, the shipment of
which to this country was stimulated by export bounties. If Europe can make such
an increase in one year, what may she not accomplish within the next five years, if the
American market continues at her mercy?

Quite as momentous is the enormous increase during the past year in imports of
sugar from the Orient. This sugar is largely grown by the coolie labor of China, the
East Indies, the Philippines and Oceanica, or the fellah labor of Airica. English
operators of Egyptian sugar plantations worked by feliahs for a few cents a day were
paid over $3,000,000 for their sugar shipped to the United States last year, or eight
times as much as the year previous. The increase from the coolie-grown product of
the East Indies, and from the debased labor of the Philippine Islands, is equally as
great. Unless protected against the yellow labor of the East, it is a question whether
its manipulation of the sugar cane will yet crowd to the rear the forceful European
beet-sugar industry.

Imports of cane sugar from ‘‘the countries to the south of us’’ show a decided
falling off. In spite of the Cuban war, it is a matter of common notoriety that the
competition of European beet sugars has so usurped the sugar markets of the world
that the industry is no longer profitable under even the most favored natural condi-
tions in British West Indies, and Her Majesty’s government is now seeking some
means of remedying the difficulty. Mr Gladstone and other British free-traders are
outspoken against the German export bounty. )

THE SANDWICH ISLAND INJUSTICE.

But the worst and most inexcusable phase of the sugar situation is the unjust,
unfair, illegal, and unbusiness-like competition of sugar from the Hawaiian Islands.
This sugar is admitted free under the reciprocity treaty which has been in effect with
the Sandwich Islands since 1876. In the following twenty years, the United States
sent to the lslands only $56,000,000 worth of exports, while we imported from the
Islands $140,000,000 worth of sugar. The Islands have thus made $84,000,000 at the
expense of the United States. The duties remitted on Hawaiian sugar since 1876
now amount to over $61,000,000. In other words, this government has allowed the
Sandwich Islands over $61,000,000 in bounties to develop their cane-sugar industry at
the expense of American farmers and to the loss of the federal revenues. Contract
coolie labor is employed to raise this cane. '

THE WORLD’S PRODUCTION OF SUGAR.

It is now two-thirds larger than ten years ago. Production and consumption are
increasing between 6 and 7 per cent per annum. Thus the industry is doubling itself
every fifteen years. Beet sugar wasan insignificant quantity until within quite recent
years. But look at its gain lately:

‘World’s production. Tons of 2240 pounds. Gain per cent.
1884 1894
Beet sugar, 2,690,000 4,790,000 8

Cane sugar, 2,180,000 3,080,000 41



HOW THE COMPETITION OF FOREIGN SUGAR HAS GROWN.

WHERE THE SUGAR IMPORTED INTO THE UNITED STATES COMES FROM.
Illustrating the development of the industry abroad at the expense of American agriculture. The figures represent millions of pounds.

1879 1894
West Indies PR e e e R (70 [ e e S T S SRR 5 5
South America [l 83 R 106
Oceanica N - D T 15
Europe 17 D ;5
Other Countries 18 D16

It will be noticed from Table A (see foot note on Page 1) in the fifteen years ended with 1894, imports of sugar
into this country from the West Indies and Central America almost doubled, from South America our imports increased ten-
fold, from Oceanica (including the Sandwich Islands) threefold, other countries doubled their exports, but Europe sent us 80
times as much sugar in ’94 as in ’79. Comparing imports for the fiscal year 1896, there is a heavy falling off from Cuba, owing
to the revolution in that unhappy country. South America sends almost as much. Oceanica shows an increase of 25 per cent
over two years ago, and Europe almost as great increase. Still more significant is it that the 137 million pounds imported from
other countries during the fiscal year 1896 came from Africa, which until recently never sent sugar to this market.

The graphic chart fails to bring out the remarkable facts about the way in which European beet sugar has usurped the place
of Cuban sugar in our markets during the past two years. In eleven months of 1896, Germany sent to the United States 815
million pounds of sugar—five times as much as in the previous year. The United Kingdom sent us three times as much,

Belgium and Austria-Hungary five times the quantity in the previous year.

INCREASE IN THE CONSUMPTION OF SUGAR IN THE UNITED STATES IN FIFTEEN YEARS.

The figures are millions of pounds, produced in the United States and imported in two calendar years.
1879 1894

Produced I 34 S 70
Imiported T s (T 755 e R S R %t

Total Supply T R Ty | 7097 o P T R T T e R B S >



A MODERN SUGAR HOUSE ON A LOUISIANA PLANTATION.

This Caffery plant, near Franklin, has a capacity of 75,000 tous of cane per season.



6 . THE SUGAR INDUSTRY.

Thus the beet has gained twice as fast as the cane. The beet-root sugar grown in
the temperate regions of Europe, and even as far north as cold Sweden, has, with the
aid of the chemist and of the skilled manufacturer, overtaken and surpassed the cane
of the tropics. The development has not been even, but its enormous proportions are
manifest from this comparison :

DEVELOPMENT OF THE BEET SUGAR INDUSTRY IN EUROPE.

Production (tons of 2240 pounds) 1884 1894 Gain per cent.
Austria-Hungary, 653,000 1,050,000 61
Germany, 1,147,000 1,800,000 57
France, 303,000 814,000 163
Belgium, 116,000 230,000 99
Holland, X 90,000 88
Russia, 406,000 600,000 48
Other European countries, 18,000 108,000 500
Total European sugar producti on (beet), 2,691,000 4,792,000 8

WHAT OF THE UNITED STATES.

Now, while these countries have been getting rich by growing sugar for the
American market, our domestic sugar industry has been languishing, except for a
brief spurt under the McKinley law, which was not in operation long enough for its
influence to be fully exerted in the development of the American sugar industry.
Here is a table which brings out the facts on these latter points:

Table C.—THE SUGAR TRADE OF TIIE UNITED STATES.

The figures for domestic production are from Willett & Gray’s Sugar Statistical, the acknowledged
authority, and were especially compiled by them for this work. The domestic erop each year is manu-
factured into sugar between August and February of the succeeding year. Hence, the figures are for
the crop grown in the first year named in the first column, while the imports are for the fiscal year
ended the June 30 following. Adding the domestic production and imports gives the total supply of
sugar, from which the consumption per capita is estimated. The wholesale value of imported sugar is
given as reported by the United States treasury department, whose officlal figures of quantities of
imports are also used. The average value per pound of “fair refining’ sugar each year is given in the
last column. This, multiplied by the pounds of domestic sugar produced, gives the estimated whole-
sale value of the American product, though the figures are probably too high. This, added to tlie value
of imported sugar, gives the total wholesale value of the sugar consunied in the United States each

ear.
¥ [In long tons of 2240 pounds, as used in the sugar trade.}

Fiscal U. S. Con-

Years. Domestic Production. Imports. Total. sumption. Wholesale Value. Value.
July 1to Cane. Beet. Total. Foreign sugar. Supply. Per capita. Imp. Dom. Total. Average.
June 30. Tons. Tons. Tons. Tous. Tons.  Pounds. Million dollars. Dollars. Per 1b.
1880-81 92,802 500 93,302 869,082 962,384 4 83.4 15.8 $99,200,000 7.58
1881-82 127,367 500 127,867 888,416 1,016,283 48 84.4 21.8 106,200,000 7.62
1882-83 76,37 500 76,873 954,316 1,031,189 51 84.3 12.5 96,800,000 7.25
1883-84 142,297 535 142,832 1,230,543 1,373,375 51 98.3 21.5 119,800,000 6.76
1884-85 135,243 953 136,196 1,213,341 1,349,537 52 72.6 16.1 88,700,000 5.27
1885-86 100,876 600 101,476 1,200,840 1,302,316 53 80.8 114 92,200,000 5.02
1886-87 135,158 800 135,958 1,400,108 1,536,066 53 78.5 14.9 93,400,000 4.88
1887-88 85,394 255 85,649 1,205,484 1,291,133 57 74.3 9.0 83,300,000 4.70
1888-89 167,814 1,910 169,724 1,233,122 1,402,846 53 88.6 19.2 107,800,000 5.05
1889-90 153,909 2,600 156,509 1,309,822 1,466,331 53 96.2 20.1 116,300,000 5.73
1890-91 136,503 2,800 139,303 1,555,123 1,694,426 66 95.1 15.7 110,800,000 5.01
1891-92 221,951 5,359 227,310 1,587,728 1,815,038 64 104.1 17.2 121,300,000 3.37
1892-93 165,437 12,091 177,628 1,486,656 1,664,184 64 116.2 11.2 127,400,000 2.81
1893-94 235,886 20,453 256,339 1,939,818 2,196,157 T 126.7 18.4 135,100,000 3.20
1894-95 271,336 20,443 291,889 1,595,808 1,887,697 64 75.0 16.9 91,900,000 2.60
1895-96 324,506 30,000 354,506 1,739,313 2,093,819 63 89.2 23.2 102,400,000 2.92
1896-97 243,220 40,000 283,220 ? 20.0 3.16

Totals, 2,816,072 140,299 2,956,481 21,409,520 25,182,649 147.7 2849  1,692,600,000

It appears from this table that in the sixteen years, 1880 to 1895 inclusive, the
United States produced 2,673,000 long tons of sugar, or just about one-tenth of the
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total consumption during this period. The table also shows that not only did the
total consumption of sugar double in less than sixteen years, but the per capita con-
sumption increased fully one-half during the same time.

It also appears that the United State paid out for imported sugar during these
16 years almost $1,500,000,000. If the imports of molasses, etc, were included and ex-
ports of saccharine deducted, the figures would show fully this amount. In other
words, this country has paid out an average of just about $100,000,000 per year for
sugar for nearly two decades, in the face of the steadily declining values of sugar
indicated in the last column. Still more startling is the fact that our per capita
consumption, around 65 pounds annually, is two and three times as much as the
consumption in Germany, France and other sugar-producing countries.

THE AMERICAN FARMERS DEMAND

a fair chance to produce everything our people ccnsume that can be grown in the
United States. They want to begin with sugar, both cane and beet. Why? Because
with reasonable protection and factories to work up these crops, sugar cane and sugar
beets promise to afford farmers the new source of reasonable profits that are impera-
tively required to help relieve agricultural depression. Sugar beets at $4 to $5 per
ton, or cane at corresponding prices, are fairly profitable crops compared to cereals,
potatoes, tobacco, cotton, etc.

An acre of corn at the west, yielding 40 bushels of grain worth 15¢ per bushel,
will buy something more than 100 lbs of granulated sugar at the grocery store. That
same acre of land devoted to sugar beets will produce 2000 to 3000 lbs of refined sugar,
like the finest white sugar you can buy. The corn under such conditions returns
about $6 per acre for all the labor and capital invested in that crop. Sugar beets
vield $25 to $50 per acre, and while they require far more labor, they pay for it and
leave a net profit of $10 to $25 per acre, which is handsome compared to the meager
returns from corn, wheat, oats, ete.

SUGAR AND THE MONETARY PROBLEM.

The country has been convulsed over the proposition of free silver coinage at 16
to 1. The most ardent advocates of that policy have not proposed to coin more than
100, 000, 000 silver dollars per year. Now without discussing the pros and cons of the
silver question, no one will deny the benefits that would accrue by keeping at home
the 100,000,000 of (gold standard) dollars that are sent out of the country each year
for sugar. If this sugar is all paid for in money (instead of partly in merchandise),
keeping at home this vast sum would inflate our per capita circulation nearly $1.50
each year, or $15 in ten years, and in 15 years it would double our present per capita
circulation. Certainly ic would help to solve the currency problem to keep at home
the money that now goes abroad for sugar.

CAN THIS COUNTRY PRODUCE ITS OWN SUGAR?

There is no longer any doubt about it. The sugar beet can be grown over a large
part of the United States, and in some sections attains a perfection never approached
in other countries.

The sugar cane is adapted to a far larger area than has been generally supposed.

The maps forming the frontispieces to this book show the probable possible dis-
tribution of these commercial crops. The lines on the map No 8 are based on the
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latest and best practical experience. It is not denied that either of these sugar crops
will succeed better in certain localities and climates, upon certain soils, fertilizers,
2tc, than under other conditions. The regions that offer the best natural and artifi-
cial advantages for the industry are to be carefully ascertained, but they will be found
within the the spaces indicated on our map. Chart No 1 shows the present location
of sugar factories.

In Map No 2 we indicate the counties that have already started a movement to
secure a sugar factory. In some of these counties several towns are aspirants for the
factory. Many of these efforts are as yet unorganized and are being pushed with scant
knowledge of the requirements of the industry. But in many cases, the farmers have
abundantly demonstrated that they can furnish beets of necessary quantity and qual-
ity to supply a factory, local capitalists are interested, and it only needs favorable
legislation and good business management to speedily establish the industry in such
places.

WILL THE UNITED STATES PRODUCE ITS OWN SUGAR?

Yes, if congress gives our farmers a chance to do so. The following pages show
what has been done. The exhibit is the best possible proof of what will be done in
future if the industry is given a fair chance.

In four years—1892 to 1895—the domestic production of cane sugar jumped from
165,000 to 324,000 tons. Of beet sugar, the domestic production was 255 tons in 1887,
5,359 tons in 1891, 20,000 tons each year 1893-4, 30,000 tons in 1895 and for the campaign
of 1896 makes the handsome total of 40,000 tons. Imports of beet sugar in the twelve
months of 1896 reached 523, 000 tons.

The statement in the following pages of what has been accomplished with sugar
in the United States is the most complete and up-to-date yet published. OQur effort
has been to make it so brief that all will read it, so clear that all will understand it,
so comprehensive that all will grasp the possibilities of the American sugar industry,
so reliable that this work may be a faithful aid (o all at present or in future inter-
ested in this industry, whether as statesman, capitalist, manufacturer, farmer, laborer
or consumer.

TIME NECESSARY—THE RISK TO CAPITAL.

Beet culture, however, cannot be learned in a single season. It is high farming,
intensive horticulture, like the market gardening near our great cities, which is the
result of fifty years of experience. Under the best management it takes from two to
four seasons for the farmers in any locality to learn how to grow beets to the best
advantage. Until this is done, the sugar factory is not assured of an abundant supply
of beets of proper quality. Meanwhile the immense investment is at risk—from
§200,000 upward in each factory, and at best the factories can run only 100 or 150 days
during the year. Experience in this country has demonstrated that where the indus-
try has survived this first stage, it has in every case become well established, to the
satisfaction and profit of the farmers, laborers, railroads and capitalists interested in
the business.

WHAT STAND3 IN THE WAY OF THE AMERICAN SUGAR INDUSTRY.

Mainly European competition. Europe is now sending us nearly 100 times as
much beet sugar as she did 15 or 17 years ago. She has developed her beet-sugar



THE GREAT BOILER ROOM OF A BEET SUGAR FACTORY.

From a photograph of the plant at Chino, southern California. The fuel is otl, 80,000 barrels being consumed per season
to operate the 2,400 horse power englues.
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industry by a liberal system of direct subsidies, high protection and export bounties,
until the European beet-sugar industry has practically ruined the cane-sugar industry
of the tropics and monopolized the sugar market of the world. To complete the
destruction of the Aiverican sugar industry, or at least to prevent the further devel-
opment of the beet-sugar business in this country, Germany has recently in'creased
its export bounty. And France is about to follow suit, thus enabling their sugar to be
sold in the United States below the cost of production in this country. The United
States is supporting the sugar industry of Europe at the expense of the American

farmer.
WHAT IS NEEDED

1s a reasonable specific duty on all imported sugar, with an additional discriminating
duty from countries paying an export bounty, equal to that bounty. Then with such
aid as the various states and localities interested may offer to secure sugar factories,
the beet-sugar industry could be put on its feet in this country, within a very few
years.

It would afford farmers the new and profitable crop that they must have.
It would also offer a new market for labor and an immense business to machine build-
ers, railroads and others, and a fair return on the capital invested in the business,
and it would distribute among these people the 100 million dollars that are now
paid annually for imported sugar—a billion dollars during the past ten years! Amer-
icans being the greatest users of sugar in the world, its consumption here has doubled
in 15 years and is likely to increase in the same ratio in future. Thus by 1910, if the
domestic industry supplies the home market as it should, it will be putting into the
pockets of our people 200 million dollars a year that otherwise would be sent out of
the country.

We want to divert capital from further investment in refineries on the Atlantic
coust to refine imported raw sugar, and induce capital to invest in the hundreds of
new factories that will be required to work up the amount of beets and cane neces-
sary to supply the home market with sugar. To build and equip these factories,
and to supply the paraphernalia incident to this vast industry, means an investment
of $300, 000,000 or so.

AMOUNT OF PROTECTION NEEDED.

Opinions differ as to the precise figure, but all are agreed upoun the points made in
the preceding paragraph. Also that the new tariff should gointo effect promptly, so
capital and agriculture may know what to bank on, and that no reciprocity to the
detriment of sugar should be enacted. The tariff of 1883 imposed a duty of about 2c
per 1b on raw sugar, which yielded a revenue of $54,000,000. Some such rate, with a
fraction of a cent per 1b bounty on domestic sugar (to be gradually reduced) to
directly encourage it and to protect it against unscrupulous competition by the sugar
trust, would doubtless be sufficient.

It will be seen from the table below (Table D) that the proposed duty in the
United States of about 2¢ per 1b on the best grades of imported raw sugar is only one-
third to one-half as much as the present duties on sugar imposed by European coun-
tries. It is this high protection, coupled with direct subsidies and export bounties,
which has brought about the immense development of the beet-sugar industry on
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the continent. The present bounty in Germany is about ¢ per 1b on all sugar pro-
duced and an additional export bounty of over {c per 1b on raw and more than $c per
1b on refined sugar. Direct bounties paid the European sugar producer in 1894
amounted to more than $25,000,000.

The average rate of duty imposed on raw sugar by the eight European nations
named below is now 4.86¢ per 1b, almost as much as the United States’ war tariff of 5c
per 1b. The most that has been suggested for American sugar, including both duty
and bounty, is only one-half the present European duty.

In the earlier years of our government the duty on sugar varied from 24 to 5c per
Ib. Of late years, the policy of the United States toward sugar has been as follows,
and the present duties on sugar imposed by certain foreign countries are also given:
Table D.—RATES OF DUTY ON BEST GRADES OF IMPORTED SUGAR (in cents per 1b).

UNITED STATES. PRESENT DUTIES IMPOSED BY OTHER COUNTRIES.
1861, 5 cents per pound, Germany, 3.9 to 4.75 cents per pound,
1862, 4 cents per pound, Austria-Hungary, 3.9 to 4.11 cents per pound,
1864, 5 cents per pound, Belgium, 3.94 to 4. 36 cents per pound,
1870, 4 cents per pound, Holland, 4.8 cents per pound,
1874, 5 cents per pound, Russia, 6.6 to 8.88 cents per pound,
1883, 215 to 3!, cents per pound, Italy, 5.25 to 8.35 cents per pound,
1%90, ¢ duty, bounty on domestic sugar 2¢ per 1b, Spain, 41% cents on foreign,
1894, 40 per cent ad valorem, Spain, 2.94 cents on colonial,

France, 6 to 7.45 cents per pound.

The highest figures for the United States are for refined sugar, but raws constitute the bulk of
imports. In the figures for forelgn countrles the smaller amount is for raw and the larger amount
for refined sugar. -

AS TO STATE BOUNTIES.

These have been tried in Utah and Nebraska, but a bounty offered by the state
has proved to be an ephemeral thing. It has lasted only from one to three years and
in no case has proven to be perfectly satisfactory to either the state treasury, the
public, or the farmers or manufacturers directly interested in the sugar ind{lstry.
It is urged against state bounties that they give an artificial stimulus to the business
that is not conducive to substantial development or to the best results in field or
factory.

The general opinion favors appropriate protection against foreign competition for
a sufticient term of years to give our domestic industry a fair chance. The investment
required is so large that capitalists will not go into the industry unless there is rea-
sonable assurance of its being successful for a long term of years. This hinges on
protection against foreign competition, rather than upon any little aid for a year or
two that might be given by a state bounty.

Moreover, the state bounties encourage the industry in one state of course more
than in another. Protection or direct aid in the form of bounties should be national
1 scope. Then each and every state will be on the same footing and the industry
will naturally develop along substantial lines in those sections that offer the best nat-
ural inducements to its permanent success.

WILL PROTECTION ENHANCE THE PRICE OF SUGAR TO DOMESTIC CONSUMERS?

No. Recent experience and the present status of the industry go to show that
with proper protection there will be such an increase in the production of domestic
sugar that, with the large imports which will continue, the market will be so well sup-
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plied as not to materially advance prices. It is possible that for a year or two the con-
sumer may uot be able to get within from one to two pounds as much sugar for a
dollar as under the unprecedentedly low prices of the past year. The average value
of vacuum-pan Louisiana sugar during the period covered by the tariff of 1883 was
5.68¢ per 1b, while under the Wilson bill it was 3.45¢. Adding the difference between the
average duty in 1889, 2.02¢, and the present average duty of 0.87c, say 1.15¢, we get
4.6¢ as the selling price under the proposed rate of duty. This price is fully one cent
below the price prior to 1890.

In no market of Europe where the 5,000,000 tons of beet sugar are produced can the
retailer procure his supply of consumable sugar so cheaply. 1t appears paradoxical
that this very sugar, which by its cheapness in outside markets breaks down the value
of American sugar to the starving point, should be so costly at home, but the explana-
tion is easy. These countries impose a heavy tax on their home consumption in order
to pay an export bounty on the crop. The German empire this year will produce
some 2,000,000 tons of beet sugar and consume less than 600,000 tons, exporting 1,400, -
000 tons. In Germany each factory pays a license of from $800 to $2500, according to
size, and a tax of 2.1c per 1b on all sugar sold to be consumed in Germany.

WHY HAS NOT THE AMERICAN SUGAR INDUSTRY DEVELOPED MORE RAPIDLY?

Because when the sugar beet was first tried, 20 and 25 years ago, other crops paid
so much better that farmers did not have the patience to learn how to grow beets.
The first factories were not well located to secure an abundant supply of rich beets.
The whole thing was comparatively new, and beets were of poorer quality than now.
Then, 10 and 12 per cent of sugar in the beets was considered fair; now any-
thing below 12 per cent is not accepted at the factory, averages of 14 to 15 per
cent over large areas are not uncommon, while tests of 18 to 24 per cent sugar in
American beets are on record. The beet is a thoroughbred that improves in richness
as a result of proper inbreeding and care. Another powerful obstacle to the beet-
sugar industry in America 10 and 20 years ago was, that with dollar wheat and virgin
land free of cost, other crops were more profitable in comparison with the labor
involved.

With sugar cane, the industry prior to the war was conducted by slave labor and
without much enterprise, the increase in slaves being an element of the profits. The
industry was destroyed during the war. It took 20 years thereafter and an expendi-
ture of $21,000,000 to rebuild the levees and reclaim the plantations, and it was not
until 1878 that Louisiana’s product was restored to the figures of 1844—115,000 tons.
From 1878 to 1886 there was much trouble with high water and crevasses, while as
early as 1884 an era of low prices set in, which were helped by a reduced scale of
duties. Almost any other industry would have succumbed to such adverse influences,
but our sugar producers, though discouraged, would not admit defeat. They estab-
lished an experiment station to learn more about fertilizing and chemical control of
sugarhouse work, changed in a large measure to the central factory system—just as
the dairy people have done—improved the sugarhouse equipment and by 1800 had
doubled the crop of 1878. Then came the ‘‘bounty’’ period, in which the growth of
production in four years was from 165,000 tons to 324,000 tons. Had that law been
kept in force we would, at that rate, have produced 1,830,000 tons in 1905 and from
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AMERICA’S RECORD-BREAKING BEET SUGAR FACTORY, AT WATSONVILLE,

1n 170 days, 1896-7 cammpaign, it worked 160,000 tons of beets into over 20,000 tons of sugar paying farmers for beets over $650,000.
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beet root, by parity of reasoning, some 480,000 would have been produced—or 2,310,.
000 tons of sugar, which is about 5 per cent over what we now consume.

But with low duties and lower prices, many planters could not meet their obliga-
tions. An idea of the disaster is given by the sale of Rosehill plantation of 1200
acres and a factory whose machinery cost over $100,000, which was sold by the sheriff

for $15,000, while the Marshfield plantation of 2000 acres sold for $5500, including
stock and tools.

Another reason why the beet-sugar industry did not develop much until 1890, was
that the United States department of agriculture, discouraged by a few failures or
blind to the merits of the beet root, led a wild-goose chase after sorghum. The pos-
sibilities of sorghum are not denied, but the practical realities of cane and beets are
such as to eclipse sorghum for commercial purposes. After it had been demon-
strated that sorghum was not a reliable sugar plaunt, as compared with sugar cane or
the beet root, government spent millions of money and years of time upon it. Sor-
ghum could be cheaply raised like corn, was not a ‘‘back-bending crop’’ like the beet.
The American Agriculturist did what it could to stem the sorghum craze by show-
ing what the beet-sugar industry was doing in practice compared to the meager
results of the sorghum theory, but it took years of bitter and costly experience on the
part of government and farmers to vindicate our position. So the sorghum craze, fed
from national and state treasuries, swept over the country for a dozen years.

But as it exploded, more work was done with sugar beets, until, when the McKin-
ley law was enacted, experience had pointed out the way to the success that has
since been achieved. DBut hardly had a few beet-sugar factories been established
under the McKinley act before its repeal was ordered by the people. This brought
the industry to a standstill until the prospect of a change in administration, the abso-
lute necessity of a new crop to relieve agricultural depression, and further successful
experience with existing factories, makes the time ripe for a grand effort to supply
the American market with American sugar.

FARMERS MEAN BUSINESS.

Farmers are now very emphatic in this demand. During the past sixty days farm-
ers’ organizations have been founded in several hundred counties to advance their
interests in raising sugar beets and cane, in securing factories to work up the crop, to
obtain needed legislation to develop the industry and to protect it against the trust.
This organization is now growing with great vigor. Farmers realize what the sugar
proposition means to them. They are organizing to co-operate with labor and capital
to establish the industry. They demand whatever reasonable legislation is needed
to pave the way for such establishment of sugar factories. They will reward the
political party that stands by them and punish their representatives who go back on
them. They care more for their bread and butter, and will act accordingly.

The American Sugar Growers’ Society.
OBJECTS.

1. To secure for American farmers, laborers and capitalists the American market
for American-grown sugar, instead of having the American market supplied with the
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product of the highly protected and bounty-fostered beet-sugar industry of Europe,
or of the cane-sugar industry of the cheap-labor countries of Africa and the east.

2. To put into the pockets of the American people the $100,000,000 now sent
abroad annually for imported sugar—one billion dollars every ten years. A sum
which within a dozen years or so may be $200, 000,000 annually.

3. To show the American people that this upbuilding of what is destined to be
one of the greatest of American industries and one of the most beneficent to American
agriculture, can be done without injustice to others and without unduly advancing
prices to consumers, but so that the enormous sums now sent out of the country every
year may be distributed among our own farmers and others engaged in cultivating
the thousands of acres of sugar beets and cane, and in operating the hundreds of
enormous factories required to supply the people of the United States with sugar.

4. These results to be aided by (1) appropriate tariff legislation to offset foreign
export bounties and to afford reasonable protection against foreign competition; and
(2) by whatever encouragement may be offered by the respective states and by the
localities that desire to secure sugar factories.

5. In addition to these objects, the American Sugar Growers’ Society, through its
local and state organizations, will encourage farmers to become experts in beet cul-
ture, will act as a medium through which capitalists and others who wish to start fac-
tories may reach localities that want factories, and will in every proper, reasonable
and legitimate way do all in its power to promote the best development of our domes-
tic sugar industry. The Society will resist and try to prevent or circumvent any
unjust action toward the industry that may be attempted by the sugar trust, and will
do its utmost to secure for the growers of beets and cane the fullest measure of what-
ever help may be extended to the industry by state or nation.

ITS PLAN OF WORK.

This is a non-secret, non-partisan, and strictly businesslike organization to carry
out the above objects.

It consists of national, state, congress, district and local societies. The national
or American Sugar Growers’ Society has general supervision of the movement and
the work of organization. State societies afford a means of bringing together repre-
sentatives from local and district societies for mutual benefit and to attend to state
matters affecting the sugar industry. The local society is the unit, and it may cover
one or more townships or a whole county, provided that any question over conflicting
jurisdiction be settled by the national office. The local society is the medium for
active work in legislation, in experiments in the culture of beets or cane, in dissemi-
nating information, in securing factories, etc. Each local society is entitled to one
delegate for every five members in making up the district societies, whose territory is
bounded by the limits of the United States congress district. The special purpose of
the congressional district society is to enlighten your member of congress upon this
subject, also both United States senators from your state, and to make them
acquainted with your wants and demands, to the end that they may spare no effort
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in congress to secure prompt action favorable to your interests as present or prospec-
tive producers of sugar crops.

OFFICERS OF THE ORGANIZATION.

President—R. M. ALLEN, Ames, Neb. President Nebraska Beet Sugar Growers’
Association.

Vice President—CHARLES A. FARWELL, New Orleans, La. President United
States Cane Growers’ Association.

Treasurer—HERBERT MYRICK, 52 Lafayette Place, New York. President Orange
Judd Company, and editor American Agriculturist, New York, and Orange Judd
Farmer, Chicago, Il

Secretary—B. W. Sxow, Marquette Building, Chicago, I1l. Statistician Orange
Judd Farmer. '

Executive Committee—The foregoing and one vice president for each state.

SOME NEBRASKA SUGAR BEETS.
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PART TWO.

THE CANE SUGAR INDUSTRY.

CHARLES A, FARWELL,

First vice president American Sugar Growers’ Society,
President United States Cane Planters’ Association,
New Orleans, La. Having been in the sugar business
all his life, and possessing the confidence of the whole
sugar Interests of the South, Mr. Farweil is a type of
the men who are doing so much to develop this and
other great industries in the South and throughout
the country.

BRIEF HISTORY of this
industry is given on Page
12, from which it will be
seen that it is a very old
industry, although its prin-
cipal development dates from about 1885.
Cane was originally introduced into Lou-
isiana by the Jesuits from San Domingo
in 1757, but the ribbon cane now generally
planted was introduced via Georgia from
the island of St Eustatius. There are
many varieties of cane and these are be-
ing daily increased by additions obtained
from the planting of the true seed of the
cane. The Louisiana sugar experiment
station at Audubon park, New Orleans,
is experimenting with over 100 varieties;
of these, however, only two kinds are in
general use in the state—the Purple or
Black Java, and the Purple Striped Rib-
bon cane. A few planters grow a white
variety known as the Light Java. These
varieties were introduced about the year
1825 and have become so thoroughly ac-
climated to our soil and climate that they
are now almost universally used.
THE AREA CAPABLE OF GROWING
SUGAR CANE
is far larger than has been supposed. The

sugar cane helt can be extended along the Gulf coast from a point near Savannah,
Ga, running almost parallel to the coast line, to the northern extremity of Louisiana

and on through Texas to the Rio Grande river.

If irrigation could be secured, a por-

tion of Arizona and New Mexico could also be utilized for this crop.

The area of cane in Louisiana for 18v6-7 is about 200,000 acres.

This amount can
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oe increased tenfold. In fact, I may almost say, without fear of contradiction, that
there is hardly an acre in Louisiana that is not available for sugar cane under intelli-

gent culture.
PECULIARITY OF THE CROP.

Cane culture has one peculiar feature, not possessed by hardly any other plant
<ultivated in the United States. The large amount of cane necessary to plant an acre
(from four to six tons) makes it necessary to go slowly in the establishment of a large
plantation. The usual method is to buy a carload or two of cane, plant a few acres
and then use the entire crop of the next year in planting a larger acreage, and then
the third year the entire crop in planting the plantation. In this way, it may be said
to require three years to get into the cane culture upon a full scale. For this reason,
the increasing and decreasing of a cane crop must be done gradually, and is unlike
the beets, which can be increased or decreased annually at the will of the planter.

PRESENT OBSTACLES TO THE CANE INDUSTRY.

There is no doubt the area of cane will be greatly extended in the near future if
we can receive substantial assurances of a permanent support against foreign compe-
tition. At present, capitalists hesitate to invest in an industry the prices of whose
product are more or less influenced by a changeable congress at Washington. A per-
manent tariff is desired, in order that we may know and publish to the world what
the profits will be under such a system. Having determined the profits, it will be
easy (if the profits be remunerative), to secure capital to develop the large areas
adaptable to the sugar cane.

THE GREAT TROUBLE IN THE SUGAR CANE INDUSTRY

is the large cost of the machinery necessary to economically manufacture the cane. We
have reached that point in the development of this industry, that the larger the fac-
tory the more economical the manufacture of cane into sugar. There seems to be no
limit in the expansion of the sugarhouse. We have several in this state that are now
working as high as from 1000 to 1500 tons of cane per day. This gives a factory the
capacity of working 60,000 to 70,000 tons of cane in a season and some are able to work
up even 100,000 tons.

The clientele attached to such a sugarhouse is but little larger or more expen-
sive than one for a sugarhouse taking off 200 to 300 tons per day. In these days of
close competition and small profit, the large sugarhouse will survive, while the small
one must inevitably surrender. Hence, in establishing central factories, it is now
the purpose to build as large as possible so as to make the manufacturing expense of
cane as low as possible per ton.

To build and equip such a factory as this requires hundreds of thousands of dol-
lars. These factories run only sixty to ninety days in a year, hence requiring the
highest incelligence in every department to make the profit in these sixty or ninety
days necessary to pay good interest upon the investment. The running of this sugar-
house machinery night and day, from start to finish, often hurried by the advent of
a disastrous frost, causes a wear and tear which would not occur if it could be kept
running regularly throughout the year, and at a regular rate of speed.

Moreover, while the sugarhouse is idle during nine or ten months of the year,
the outfit depreciates in value, for idleness may be as injurious to machinery as wear
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and tear. Hence the depreciation account of a sugarhouse is a very large item. It
will be seen from this how different this industry is from running a refinery on raw
sugar the year through, and how different it is from other kinds of manufacturing.

THE SOIL BEST ADAPTED TO SUGAR CANE

is a sandy loam, rich in vegetable matter. The cane does not seed, and since we
grow it exclusively for sugar, the draft upon the soil is not heavy, provided the fod-
der and tops, the bagasse from the mill, and the ashes from the sugarhouse, are all
carefully returaed to the soil. But to make a crop profitable, a large amount of ton-
nage must be secured. It is nothing unusual to secure a crop of 40 to 45 tons of
stripped cane per acre (though 20 tons is a fair average over a large area). Forty
tons means fully 70 tons of green matter growing upon one acre of land; and while
the per cent of nitrogen, phosphoric acid and potash is comparatively small, the
aggregate of these three ingredients removed from the soil by such a crop is large.

The cane seems to be specially adapted to soils of an alluvial character on account
of the tendency of these soils to make weed. The ‘‘raging fertility’’ of such soils
has to be dampened by the growth of just such crops as sugar cane, which is a
gigantic grass, before it can be adapted to the growth of cereals or other crops raised
exclusively for the seed. Ience, the alluvial lands of Louisiana are peculiarly and
singularly adapted to the cultivation of cane.

THE SOIL IS USUALLY PREPARED

in the following manner: Thoroughly broken with two to four horse plows, thrown
up in beds six to seven feet in width, the middles deeply plowed and opened, and at
intervals of short distances, what are termed quarter drains, running at right angles
to the rows, are cut, leading into the ditches so that excessive rainfalls may be car-
ried off without injury to the soil. This plowing is usually done in the fall;—though
sometimes, from necessity, it is forced into the spring.

PLANTING.

After the soil is well prepared, the rows are opened with a double mold board
plow, and the canes are deposited in this furrow—two to three continuous canes along
the whole length of the row. These canes are then cut with a cane knife to adjust
them to the ow, and covered either with a plow, a cultivator, or with a hoe. The
planting is done any time between September and April. It is usually done by hand,
though we have one or two cane-planting machines that have been experimenting in
this line. After the cane has been planted, from each joint where is an ‘‘eye,’’
springs a sprout. To assist this sprout in reaching the surface early in the spring,
it is customary to scrape off the excess of dirt which was placed on, the cane in the
fall or early spring in order to protect it against the cold.

CULTURE.

After the cane has obtained a ‘‘stand,’’ it is then cultivated, largely after the
order of corn, care being taken to preserve always the cane upon a ridge so that the
excessive rainfalls of summer may be easily disposed of. It is usually laid by in June
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A CANE SUGAR PLANTATION IN SOUTHERN FLORIDA.



24 THE SUGAR INDUSTRY.

or eariy in July. After ‘‘lay by,”’ the cane grows very rapidly, particularly if fre-
quent showers at short intervals conspire with warm weather.

After the cane is planted we usually get two crops, sometimes three, from the
same planting. The first crop is *usually termed the ‘‘plant cane,”” and the second
and third “‘first stubble’’ or rattoons. Cane i3 planted in this state so as to secure a
continuous stand at maturity of from three to five stalks to the running foot. The
stalks usually weigh from 2 to 4 Ibs apiece. Like all grasses, cane tillers or suckers
very greatly, and during the summer months many of these suckers or tillers perish.
Hence the necessity of not planting cane too thick or too thin. If planted thickly, it
will exhaust its energies in trying to sucker—a natural quality which seems to be exer-
cised. If planted too thinly, the field will be filled at harvest with a large proportion
of immature suckers, low in sugar.‘

HARVESTING.

In Louisiana the general harvest begins in October and lasts till January. In trop-
ical countries grinding does not begin before January and usually lasts till June or
July. In Louisiana, on account of the severity of our winter, cane must be harvested
in the fall and winter or be killed. It is therefore only about eight or nine months
old when worked in the sugarhouse. In tropical countries it is frequently fifteen
and sometimes eighteen months old when harvested. Hence the superiority of tropic-
al canes in sucrose over those grown in the southern part of this country.

In the latitude of southern Louisiana, we make a crop every year, while in the
tropics only two crops are made in three years. Our less yield per acre than in the
tropics is therefore somewhat made up. But, per contra, in the tropics, they only
plant cane once in four to six years, while we must plant every other year.

ROTATION OF CROPS.

In Louisiana the regular rotation of cane is as follows: Cane, two or three years,
and then followed with corn, sown broadcast at lay by with cowpeas (usually the clay
variety), and the entire mass of vines and stalks turned under in August or Septem-
ber, and replanted in cane.

HOW TO START THE CANE SUGAR INDUSTRY.

A community can experiment to demonstrate what it can do with sugar cane in
this way:

Let each individual plant sugar cane on a small area and manufacture it on a
small scale, with horse mills and open evaporators, according to the old-fashioned sys-
tem. In this way, the saccharine content of their cane and the average available
tonnage per acre can be established. Then, they can present to the commercial world
a valid argument to enlist capital in a factory. The average yield being say 20 tons
per acre, 5000 acres would be required to furnish the maximum crop of 100,000 tons
that can be worked up in a single season by a modern factory of large size. Certainly
nothing less than 2500 acres under cane each year would answer for a modern
factory.

The Louisiana experiment station at Baton Rouge has published a bulletin (No.
5) giving full directions about sugar making on a small scale, which also gives direc-
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tions for culture of the cane in a small way. A copy of it will be sent free to any-
one who applies to Baton Rouge for it in person or by mail. :

The difficulties in securing a central factory for working up sugar cane are
dependent entirely upon the slowness with which sugar cane plantations can be
established. Cane plantations must be established before the factory will be secured,
and farmers are slow to establish a crop which requires three years of work and
patience, unless they have ‘‘an assurance doubly assured’’ of a factory.

DESCRIPTION OF MANUFACTURE.
Cane is hauled from the field and dumped alongside a moving platform, which
L
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SUGARHOUSE ON ADELINE PLANTATION, FRANKLIN, LA.

This plant is owned and operated by the Oxnard family, who are also interested in the beet sugar
factories at Norfolk and Grand Island, Nebraska, and Chino, California. Like the latter plant, the
Adeline sugarhouse has all modern improvements. This is the only instance we know of in the
United States in which the comparative merits of the cane and beet have been closely compared for
a series of yeais.

conveys it to the mill, and drops it, end on, into a chute which abuts upon the first
mill—generally a three-roller mill, giving two pressures. Thence a conveyor takes
the crushed cane to a second mill,-where it gets a final squeezing and is ejected in a
pretty dry state (called ‘‘bagasse’’). This is conveyed by a third carrier to the
bagasse furnace, wherein it is consumed as fuel and supplies steam power and
steam heat to the sugar house.

Or, the cane may be cut up into small pieces by specially designed knives and
carried into large cast-iron cellsknown as diffusers. Iere they are treated by the
diffusion process, as described later on in the chapter on manufacture of sugar from
beets.

The juice, as it runs from the mill, is strained and limed and passes into the clari-
fiers, where the temperature is raised and the lighter impurities come to the surface
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and are skimmed off, while the heavier go to the bottom, and the clear juice is drawn
off and sent to the boiling-down apparatus, double or triple effect. Here it is con-
centrated into a syrup, again treated to
remove impurities, and then goes to the
vacuum pan, where it is boiled to grain.
The contents of the pan are then sent to
the centrifugal machines, which separate
the sugar from the molasses, and the
barreling of the sugar completes the
cycle of operations.

A secoud crop of crystals, of lower
grade, is made from this molasses, and
its molasses is the final by-product. The
scums and settlings are passed through
filter presses and quite a quantity of
sugar recovered from them.

ATYWIEISLI

A sugarhouse turning out one ton
of sugar per hour will require about
90 men, skilled and unskilled, from the
chemist to the trash boy.

==

CULTIVATOR FOR CANE.

QUALITY AND GRADE OF PRODUCT. o
The product from such a modern sugarhouse is called ‘‘centrifugal’’ sugar, as con-
trasted with sugar made by the old-fashioned, open-kettle process, which is known as
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‘“‘open-kettle’’ sugar. By the latter system, the juice of the cane is evaporated in
four large iron kettles arranged in a line. The juice, after being sulphurized, is drawn
into the first or Grand kettle, where it is limed, heated and the scums removed. It is
then drawn into the second or Flambeau kettle, where it is brushed and cleaned, then
passed to the third or Syrup kettle, where it is further brushed, thence passed into
the Batterie, where it is reduced to the granulating point. It is then dipped out into
coolers and run into large strainers, which allow the molasses to drain off. The
resulting ‘‘open-kettle’’ sugar is then ready for the refinery, and constitutes what was
formerly known as brown sugar, but very little of it now reaches the market until
after it is refined.

The commercial grades of these two kinds of sugar: Open-kettle sugars are raw
and unrefined, the name of each grade, beginning with the lightest color, is as follows :
—Choice, Strict Prime, Prime, Fully Fair, Good Fair, Fair, Good Common, Com-
mon, and Inferior.

The best grades of centrifugal sugars are almost as good in quality, appearance
and saccharine strength as the best grades of refined sugar resulting from the refining
processes employed in the very extensive refineries, most of which are operated by
the ““sugar trust.’”’ The best grade of centrifugal sugar is known as Plantation Granu-
lated, and the other commercial grades are graded according to appearance, color, etc,
as follows: Plantation Granulated, Off Granulated, Choice White, Off White, Gray
White, Confectioners’ Yellow, Choice Yellow, Prime Yellow, Off Yellow, Seconds.

VACUUM PAN,
At the Lehi, Utah, beet sugar factory.
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PART THREE.

THE BEET SUGAR INDUSTRY.

CHAPTER L.

WHAT IIAS BEEN ACCOMPLISHED IN AMERICA.

The first efforts toward producing sugar from the beet in this country were made
near Philadelphia in 1830, without success. Eight years afterward, David L. Child

FOUXDER OF AMERICA’S BEET-SUGAR
INDUSTRY.

This is not too much to say of Mr Henry T. Oxnard,
president of the beet-sugar companies operating facto-
ries at Norfolk, Grand 1sland and Chino. He organized
the American Beet Sugar Manufacturers’ Association,
and has been the head and front of the development of
the beet-sugar industry in the United States asa com-
mercial enterprise. See pages 34-35.

made a crude attempt at Northampton,
Mass, the beets averaging 6 per cent. of
sugar. In 1863 the Gennert Brothers, from
Germany, established a factory at Chats-
worth, Illinois, a location illy chosen, it is
said, in soil and climate. After struggling
for several years, the factory was removed
to Freeport, Ill, and later to Black Hawk,
Sauk county, Wis, where it was started as
a co-operative enterprise. From Black
Hawk a portion of the machinery, at least,
was removed to California. In all of the
latter instances, there was more or less
inefficiency in factory management, but the
chief difliculty was the lack of interest on
the part of farmers, and their failure to
furnish sufficient beets. The quality of the
beets was also very inferior. Even in
California’s early days, it was several vears
before they learned the proper stage of
maturity at which to harvest the crop.
Onlv an elaborate account of all these early
efforts could give an insight into the trials
and disappointments they involved, but
the lessons of this bitter and costly ex-
perience have been made the most of, and
paved the way for the successes of the past
half-dozen years. We should not forget

to honor the pioneers in this industry. About 1871 Messrs Bonesteel & Otto erected
a small factory at Fond du Lac, which, after making some sugar, was dismantled and
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the machinery removed to California.

THE SUGAR INDUSTRY.

Late in the ’70’s, bect-sugar factories were

established at Portland, Me, Franklin, Mass, one in New Jersey, and another in Dela-

A TYPICAL SUGAR BEET.

This beet was selected for 1llustration herein from
a lot of 57 tons of “mother heets” chosen for seed-

growing purposes by the Utah Sugar Co. The
above engraving is just half size. The original
beet was 13 inches long, exclusive of an inch or
two broken off the tip. It welzhed 28 ounces and
contained 17 % sugar, of 84 purity. For seed grow-
ing, the top is left as shown, but for the factory,
the butts of stems and woody matter forming the
oval top are cut off square and clean.

ware. In California, the Alvarado plant was
established in 1870, and one at Sacramento in
1873, and one a distance below that city at
Istleton in 1874 or ’75. The two latter soon
failed, and an attempt at Los Angeles, along in
1878-9, never amounted to anything.

ALL THESE EARLY ATTEMPTS FAILED

for the reasons stated on Page 12 and also be-
cause at that time other crops were so much
more profitable that farmers would not grow
beets, in the culture of which they were wholly
ignorant. The then high-priced lands of the
east, with the expensive manuring and labor
involved in the crop, did not make sugar beets
profitable with farmers. The factories, in the
east at least, were not located so as to secure a
large supply of beets from the immediate
neighborhood, and high freights cut down the
farmers’ returns. The factories were compar-
atively small, and with alimited supply of beets
of uneven or inferior quality, their operating
expenses left no margin of profit.

Later, attempts were made to establish the
industry in Canada, and a factory was established
at Berthierville, Quebec, and another at Farn-
ham, Quebeec, but the French Canadians did
not have sufficient enterprise to grow the beets,
and with mismanagement of the factory, the
industry languished in spite of a small subsidy
from government. The Berthierville plant was
removed to Eddy, New Mexico, in 1896, and
the Farnham outfit to Rome, New York, in
1897. The Dominion government encouraged
the industry by a direct subsidy of (we believe)
one cent per lb, but it was not continued long
enough to overcome the indisposition of farmers
to raise the beets, although the Farnham enter-
prise got $44,000 from this source in the years
1892-3, and Berthierville $41,000 in the years
’95-6.

AN EXCEPTION--HONOR TO WHOM HONOR IS DUE.

The factory at Alvarado, California, started
in 1870, is the first sugar factory which
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THE HISTORIC BEET SUGAR FACTORY AT ALVARADO, CALIFORNIA.

This was the first suceessful enterprise of the kind in America, and has been operated for nearly 25 years,
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has continued its existence to the present time. Its machinery came originally
from the failures in I1linois and Wisconsin. The Alvarado enterprise struggled along
for years, while the farmers were learning how to grow beets, and while the quality
of beets was being improved,and in the face of the competition -of free sugar from
Hawaii. Too much credit cannot be extended to E. H. Dyer, and his J:?-rfﬁ‘er, Edward
F. Dyer and others, for their persistent work at Alvarado.

Credit is also due Dr C. A. Goessman, an expert who came over from Germany
in 1857, as chemist to a sugar refinery at Philadelphia and became chemist to the
Massachusetts agricultural college at Amherst ten years later. With funds furnished
by that institution, Goessman conducted the first really scientitic work in sugar-beet
culture in this country, 1873-6. This was followed by work with sorghum, 1876-9,
which he had been studying since his first report upon it to the New York state agri-
cultural society in 1861. Goessman’s results demonstrated the practicability of the
sugar beet, and also showed the comparative weakness of sorghum as a commercial
sugar plant. Had his teachings been followed, the present condition of our American
beet-sugar industry might have been reached ten or twenty years earlier.

Liberal recognition is also due Lewis S. Ware, M E, editor of the Sugar Beet,
also Henry Carey Baird & Co, its publishers, by whom that journal has been con-
ducted for 17 years, largely as a labor of love and as a patriotic duty in aid of this
great industry that is now on the threshold of a mighty growth.

Dr H. W. Wiley, chief of the division of chemistry, United States department
of agriculture, when in charge of the sorghum work, tried to make that enterprise
a success if possible, but as early as 1884 he investigated the sugar beet in California
and reported favorably upon it. In 1883, he urged that stations be established to
experiment with beet, cane and sorghum, but Dr Wiley says it was not until Sec-
retary Rusk’s administration (1888-’92) that he was allowed to carry out his plans.
Then the beet station was established at Schuyler, Nebraska, for sorghum at Sterling,
Kansas, and for cane at Runnymede, Florida, later for all sugar plants at Union
Island, California. These were all abolished by Secretary Morton, the Florida sta-
tion going last in 1895, Dr Wiley’s work is embraced in Bulletin 27, prepared in 1889,

While the gentlemen above named and many others not mentioned, did much
in the early days of the industry to promote it, the real impetus given to the beet
sugar industry as a practical commercial enterprise in the United States dates from
the time the Oxnards took it up late in the ’80’s. After large experience in the cane
sugar and sugar refining interests in the United States, Mr Henry T. Oxnard made a
special study of beet sugar abroad, and became convinced of its possibilities here. With
characteristic energy, enthusiasm and ability, Mr Oxnard spared neither labor nor money
in conducting a grand campaign of education, in the course of which he has expended
largely of his private fortune. He was also the organizer of the American
beet sugar manufacturers’ association in 1891, and as its president has served
without salary and mainly at his own expense. Mr Henry 7T. Oxnard has
backed up his faith with immense investments in sugar factories, by giving
away many tons of beet seed, and is to-day the recognized head of the industry
in the United States. With the aid of his brother James G. Oxnard (a sugar engineer
of large practical experience), James G. ITamilton and others, the favorable legislation



DISTANT VIEW OF THE UTAH SUGAR FACTORY AT LEHI,

A few miles south of Salt Lake City. A large field of beets in the foreground, nearly ready to ‘lay by.”” Snow-capped mountains in the rear. Eqnipped
exclusively with American-made machinery.
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of 1890 was obtained, and the great beet-sugar factories at Chino, Grand Island and
Norfolk were built by different companies, of all of which Mr Henry T. Oxnard is
president. During 1896-7 he has been indefatigable in political circles and at Wash-
ington to secure a fair chance for the industry against foreign competition. Ie lhas
now organized a construction company through which to give the full benefit of his
experience, and of the body of trained experts associated with him, to those who
contemplate building or operating beet-sugar factories.

RECENT DEVELOPMENT.

Results at Alvarado finally attracted the attention of Claus Spreckels, the Hawai-
ian cane-sugar king. Thoroughly informed upon the beet-sugar industry in his
native country (Germany), Mr Spreckels realized three things: (1) That it was only
a question of time before the United States would abrogate the one-sided reciprocity
treaty with Hawaii that was making him immensely wealthy; (2) that there was no
reason why this country should not produce its own sugar, California offering ideal
advantages; and (3) that in the battle for supremacy the beet is destined to win.
With his usual keen business judgment, Mr Spreckels erected a small beet-sugar fac-
tory at Watsonville, which turned out about 1000 tons of sugar from beets grown in~
1888, The plant was enlarged in time to profit by the McKinley bounty, and has
gone on with uninterrupted success until it converted into sugar more than 160,000
tons of beets grown in 1896,

The Oxnards established the great beet-sugar factory at Chino, Cal, in time to
work up the 1891 crop, and in the campaign of 1895 it handied 83,000 tons of beets.
The Oxnards had the sugar factory at Grand Island, Nebraska, done in time to work
up 4500 tons of beets grown in 1890, and it converted about 25,000 tons of the *96 crop
of beets into sugar. The same interests built the factory at Norfolk, Nebraska, which
worked 8000 tons in its first (1891) campaign, and upward of 50,000 tons in 1897.

Local capital and the characteristic enterprise of certain men [prominent in the
Mormon church, led to the establishment of the factory at Lehi, Utah, which handled
nearly 10,000 tons of beets in its first campaign (1891), and nearly 45,000 tuns of the
1896 crop. O. K. Lapham also established a small plant at Staunton, Virginia, that
demonstrated the practicability of the industry, but was burned in 1894, The factory
at Eddy, New Mexico, was got in operation in time to work up a few thousand tons
of the ’96 crop, and the same can be said of the new plant at Menomonee Falls, Wis.

THE RECORD IN BRIEF.

Such is an outline of the beet-sugar industry in America to the opening of 1897,
The bounty of two cents per pound for_ fifteen years offered by the McKinley tariff,
Aug 6, 1896, gave a great stimulus to an industry which years of extensive and costly
experimenting had shown could be developed in this country. But before much
could be done, progress was arrested by the Wilson tariff, Aug 28, 1894, removing the
bounty and substituting a duty of only 40 per cent ad valorem, with constantly de-
creasing prices, due to the unfair competition of European export-bounty-fostered
sugars.

As usual, it took the farmers several years to learn how to grow beets, and it was
not until 1896 that these factories were supplied with all the beets they could possi-
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NN IS A
ARRANGEMENT OF THE LATEST IMPROVED BEET SUGAR FACTORY IN AMERICA.

The Los Alamitos factory, near Los Angeles, California, is now (1897) being erected, and will be ready to work up this year’s crop, as de-
scribed later on. Key to numbers in above sectional view: 1, Beet elevator. 2. Beet cutter—The beets are cut into ribbands by ten revolv-
ing, V-shaped knives. The sliced beets, called cossetts, are delivered by a revolving spout into (3) diffusion batteries, each consisting of 14 cells.
Each cell holds 2} tons of cossetts. Hot water is forced from one cell to the other and after passing through nine cells the water has become of
the required density, and is then forced to the measuring apparatus. The cossetts are discharged from the bottcm into the hopper-like founda-
tion, and pass to the pulp press through the opening shown on the far side. 4. Receiving tank. &. First carbonators—The juice from the
tneasuring apparatus is here treated with milk-of-lime, and then precipitated by carbonic acid gas. 6. Second carbonators, practically the same
process as in the first, but the alkalinity is brought lower. 7. Filter presses—Juice is hiere forced through a tinely woven burlap, which collects
the impurities precipitated by the carhoni acid gas. 8. Engine that drives beet department. 9. Engine that drives sugar department. 10.
Tank to supply the diffusion battery. 11. Strike pan—The concentrated juice from the evaporators is boiled under a vacuum, to a grain,and
is then called massecuite. 12. Air pump to remove the air and gases from the strike pan. 13. Tank to hold concentrated juices, preparatory
to being worked in the strike pan. 14. Water tank. 15. Crystallizers—Apparatus by which a larger yield of sugar is obtained than by the
common method of working the massecuite direct from the pan; consists of thoroughly and uniformly agitating the mass of massecuite under
treatment, and a delicate and timely control of the temperature. 16. Mixer—Device to keep the massecuite from solidifying while waiting
to be treated by the (17) centrifugals. These are rapidly revolying perforated drums, by which the syrup is thrown through the perforations and
the sugar crystals are retained. The conveyor (18) collects the sugar from the centrifugals and delivers it into the (19) elevator. Thence it
passes to the (20) sugar dryer, and then to the (21) barrel packers, when the refined granulated white sugar is ready for market. The de-
signing and construction of the buildings and machinery was done by E. H. Dyer& Co. , who also furnish the entire equipment, the machinery .
being made for them by the Kilby Manufacturing Co., so that the entire enterprise merican throughout.
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bly work into sugar. This season was a disappointment at Chino, where the expected
crop was considerably curtailed by drouth. At Lehi, on the other hand, too many
beets were grown—the factory could hardly work them all. We are under obligations
to Willett & Gray for the following.

SUMMARY OF BEET SUGAR PRODUCTION IN THE UNITED STATES:
[In tons of 2240 pounds.]

1830, A few hundred pounds 1884, 953 tons
1831-7, None - 1885, 600 tons
1838-9, 1,300 1bs 1886, 800 tons
1839 62, Noue 1887, 255 tons
1863-71, 300—500 tons per annum 1888, 1,910 tons
1872, 500 tons 1889, 2,600 tons
1873, 700 tons 1890, 2,800 tons
1874-7, 'Under 100 tons per annum 18971, 5,359 tons
1878, 200 tons D 1892, 12,091 tons
1879, 1,200 tons 1893, 20,453 tons
1880, 500 tons 1894, 20,443 tons
1881-2, Less than 500 tons 1895, 30,000 tons
1883, 535 tons 1896, 40,000 tons

WHAT OF THE FUTURE ?

Wherever factories have been established, farmers are now eager to raise beets
for them at $4 to $5 per ton. Offers have been made to grow beets for the older fac-
tories in 1897 far in excess of their capacity. Watsonville could not accept half the
acreage offered. In such cases, the factories contract only with those growers who
have shown the most interest and the ability to furnish beets of the best quality.

Mr Spreckels has under construction at Salinas City, California, what is destined
to be the largest single beet sugar factory in the world, with a capacity of over
300,000 tons of beets during a campaign of about 100 days, that will be ready for the
1898 crop, and will require 25,000 acres of beets for its supply. At Alamitos, Califor-
nia, a new factory will be ready for 1897 with a capacity of 350 tons of beets per day.
The first New York Beet Sugar company hopes to have the machinery from the plant
at Farnkam in operation at Rome, New York, in time to handle 30,000 tons of the
1897 crop.

Several of the existing factories propose to enlarge. There are a number of other
factory enterprises that are more or less organized. About 1000 communities in the
cane and beet sugar belts are anxious to secure beet-sugar factories or cane-sugar
houses. There is no question about the prompt and extensive development of the
industry, if congress extends to it satisfactory assurances that the American market
will be preserved for the American sugar producers. Without this, the Dbusiness will
stop right where it is.

ELEMENTARY PRINCIPLES.

Before proceeding to give details of just how the foregoing has been accomplished
and a full discussion of what has been learned from all past experience that may
guide us in the future, a few elementary points shouid be understood.

TECHNICAL TERMS EXPLAINED.

Prof W. A. Henry covers this point very clearly in these words: What is meant
by “‘per cent of sugar in the juice’’ and by co-efficient of purity? A hundred pounds
of sugar beets contain about 95 pounds of juice. This juice not only contains sugar
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DELIVERING BEETS BY RAIL TO THE SUGAR FACTORY AT NORFOLK, NEBRASKA,
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but various other substances, largely mineral matter, which are a great hindrance,
causing serious losses of sugar during the manufacture. A hundred pounds of average
beet juice will carry about 15 pounds of solid matter, of which twelve pounds may be
sugar, and three pounds matter not sugar. If we divide the number of pounds of
sugar (12) by the total pounds of solid matter (15), we get .80, which sum is called
the co-efficient of purity; that is, beet juice with 15 parts solids, 12 of which are
sugar, is said to have a co-efficient of purity of 80. If the sample of juice contains.
16 parts solid matter and 12 parts sugar, as before, then the co-efficient of purity is.
only 75.

When reducing the beet juice to make sugar, each pound of foreign matter, not
sugar, keeps at least one pound of sugar from crystallizing. This true, we sezat once
that the manufacturer desires beet roots not only carrying much sugar but also with
a high co-efficient of purity. Immature beets, those grown on soils rich in vegetable:
matter or fertilized with fresh barnyard muanure, those grown on land recently cleared
from the forest, or on drained swamp lands, are all liable to carry a great deal of
solid matter not sugar in the juice, and consequently are quite unsatisfactory to the
sugar manufacturer. Large beets are likewise always poor in sugar. The leaf stems
ot the beet, as well as the crown of the beet root itself, also carry much foreign mat-
ter. In practice, the manufacturer recovers about 7 out of every 10 pounds of sugar
contained in the beet root.

It should be added that the apparent co-efficient of purity of the juice is fre-
quently misleading, since it takes no account of the nature of the non-sugars present.
The real purity of the beet is also to be distinguished from the apparent purity of
the juice. The real purity of the beet is obtained by dividing the percentage of
sugar in the beet by the total solid matter therein; the apparent purity of the juice
by dividing the percentage of sugar therein by the apparent percentage of solids as
indicated by the Brix spindle.

QUALITY OF THE BEET SUGAR.

Whenever the subject of beet sugar is brought forward the first inquiry usually
made is, ‘‘Is beet sugar white like other sugar and does it not have a peculiar taste?’’
In its very beginning, when struggling for recognition in Europe, the beet industry
was handicapped by the claim that its sugar was not equal in quality with that yield-
ed by the cane plant of the tropics. England did not wish to recognize any competitor
with the cane sugar of her dependencies. In brief, to answer the questions asked
above, the refined sugar from the beet root equals in all particulars that yielded by
the cane plant. Enormous quantities of beet sugar are now being shipped to this.
country from Europe, mainly Germany, and the chances are more than even that the
persons who question the purity and flavor of beet sugar are using it daily in their
tea and coffee.

HOW BEET SUGAR IS MADE.

The large illustration on Page 30 gives an admirable view of the interior of the
Chino beet-sugar factory, which will help to make clear this description of the proc--
ess of manufacture. First, the beets are brought in by the farmers and deposited in
large sheds with V-shaped bottoms, which are connected with the factory by means:
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of channels, through which a moderate flow of water carries the beets into the first
washing machine. By means of a spiral, the beets are tumbled about, washed and
carried on until they drop into an elevator, which carries them to the top of the
building, where they pass through an automatic weigher and are sliced in such a.
manner as to open ui) the pores of the beet as far as possible. The sugar beet is
very similar to the honeycomb, and in its little cells is secreted the sweet matter, so
that in slicing, it is desirable to open up as many of these little cells as possible.
Hence the necessity of having the knives sharp, so that the cells may not be ruptured,
but clean cut. As these slices come from under the cutter, they are put in what is.
known as a diffusion battery, shown in the center of the foreground of illustration on
Page 30. In this battery, the sugar is extracted by soaking the sliced beets in
water. Warm water is turned into the contents of a large iron jar holding several
tons of sliced beets. This water circulates through the mass of cossettes (the name
given to the slices of beets) and passes out through the bottom by means of a pipe
which enters the top of Jar No 2, the water being forced along by pressure.

From one battery to another, this liquid passes along until it has gone through 14
cells or jars, when it is shown that sufficient water has passed through Jar No 1.
The water is now turned off and No 2 becomes No 1 and No 1 is emptied of its cos-
settes and refilled, becoming No 14, and so the circle is continued all day and all
night, procuring in this way all the sugur in the cossettes in liquid form, which now
has the color of vinegar. This liquid is now taken to a measuring tank near by from
which it goes to a mixer, where it is mixed with lime and then put into a huge tank
for carbonation, in which the lime and all foreign meztter it contains is rendered
insoluble by means of carbonic acid gas forced through the vottom of the carbonation
tank. Then the mixture comes through the filter press room where, by means of an
elaborate series of frames, it is filtered, and becomes transparent. The process of
mixing, carbonating and filtering is then repeated for the second time. This fin-
ished, the syrup is treated with sulphur fumes and then passes into the quadruple
effect, which is four large boilers in which the water contained in the syrup is evapo-
rated, when we have what is called ‘‘thick juice.”” This syrup is boiled in the vac-
uum pan, and now becomes raw sugar, and is then run into the centrifugals and made
into white sugar. The sugar is now damp, like wet snow, and by means of a granu-
lator, it is dried, and through different sieves is separated into the finer or coarser-
grained sugar, ready for the market.
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CHAPTER II.
HOW THE INDUSTRY HAS GROWXN IN EACH STATE.
CALIFORNIA.

The Golden State is on the eve of an enormous development of her beet-sugar
industry. The remarkable success of this industry in recent years has stimulated both
capitalists and farmers to push this new industry to the utmost in case the American

PRESIDENT ALLEN.

R. M. Allen, president of the American sugar
growers’ society, is also president-of thie Nebraska
state sugar growers’ society and one of the largest
growers of sugar beets in the country, having
grown500 acres of beets annually for tlie past six
vears. He is also a large cattle  feeder and is pro-
foundly impressed with the vast possibilities of
the beet sugarindustry and of the great value in
cattle feeding of the beet pulp from the factory
.and of the beet tops.

market is reserved for American sugar.
Experiments in many parts of the state
have been conducted extensively during
the past six years. In many of these cases,
the beets have been raised on a large scale
and sllippedv to exi*'ng factories, some
being hauled long distances. In other cases,
the crop has been used as feed for stock
while the farmers were learning how to
raise the crop, and demonstrating the
adaptability of the sugar beet to their pe-
culiar soil by having the beets analyzed at
the state experiment station. It is now
evident that there are hundreds of square
miles of the richest land in the world avail-
able for sugar-beet culture in the Golden
State. i

The factory of the Alameda sugar com-
pany, at Alvarado, will probably be en-
larged this year. During the campaign
with the 1896 crop, it has worked up about
55,000 tons of beets. Their sugar content
varied from 12 to 18 per cent, with from
70 to 88 per cent co-efficient of purity,
averaging over 15 per cent of sugar and
81 purity. We give on Page 83 an excel-
lent photo-engraving of this historical

pioneer factory.

In the 1895 campaign Alvarado worked 27,385 tons of beets into 5,400,000 lbs of
sugar, the beets averaging 13 per cent of sugar.
g : MR SPRECKELS' ENTERPRISE AT WATSONVILLE
in Santa Cruz county, near the coast, about 75 miles ‘south of San Francisco, and 25
miles north of Monterey, has the credit of standing at the head of the sugar industry

t
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in America, working up 1n a single season the largest quantity of beets, and turning
out the largest quantity of sugar ever made by one factory in this country. As high
as 1400 tons of beets have been crushed by the factory in one day of 24 hours, also the
American record. The campaign of 1896 began in September and concluded on Jan-
uary 29, beets being delivered by the farmers up to Jan 23. There were 154,936 tons of
beets delivered to the factory by rail and wagon, from which 19,528 tons of sugar
were made during the campaign of 171 days, the factory running 3446 hours—the long-
est run on record in this or any other country. This plant does not refine its prod-
uct, the raw sugar being shipped to the Spreckels’ refinery at San Francisco, which
accounts in part for the large capacity of this factory.

It is not likely that this phenomenal record will soon be duplicated by this or
any other factory. The conditions were about as near perfect as could be, both in
field and mill. The phenomenal crop of 1894 was beaten by about 10,000 tons by the
crop of 1896, but the quality was much higher, as 7000 more tons of sugar were ob-
tained the past season than in the 1894-5 campaign.

The 155,000 tons of beets were grown on about 11,017 acres, yielding an average of
14 tons of beets, and 3,545 pounds of raw sugar per acre. Some fields gave as high
as 25 tons per a.cr@, and small plots of a few acres ran up to 30 tons, while several
tracts of 100 acres or more averaged 18 tons per acre. Fully 12,000 acres have been
contracted for the ’97 campaign, indicating a probable crop of 150,000 tons.

In the campaign of 1895, the Watsonville factory ran 2063 hours, sliced 77,145 tons-
of beets or an average of 900 tons per day of 24 hours. Frowm these beets 10,945 tons.
of sugar were manufactured. The beets were produced on 7244 acres, which averaged.
nearly 11 tons of beets and 1% tons of sugar per acre. This is a smaller yield than in
previous years, because of extensive rainfall during the harvest period.

The Watsonville factory pays $4 per ton for all beets, or a total paid farmers for-
the ’96 crop of nearly $650,000 compared to $300,000 for the crop of the previous year.
Since its humble beginning upon the crop of 1888, this concern has paid the farmers.
about $2,500,000 for heets—a new crop that but for this factory would not have been
grown. More than halt a million has been paid for labor in this factory. In brief,
this enterprise, in a little more than eight years, has distributed some $3,000,--
000 among the farmers and laborers of this vicinity—money that otherwise would
have gone out of the country to pay for imported sugar. This money and the indus--
tries its circulation has created, have built up a remarkably prosperous community,
where farmers were prosperous and money was easy all through the hard times of
1893-6. Whole pages could be filled with the particulars of the beneficent results of’
the industry, especially in view of the fact that but for it these farmer would have
been obliged to raise grain or fruits at little or no profit. Many of them have paid off’
their mortgages and acquired a snug little competence besides from the beet crop.
Says the local paper, the Pajaronain of Jan 21, 1897: ‘‘The beet payday last week was
a giant and twenty-dollar pieces crowded each other in Watsonville. There was about
as much money paid out here that payday as the railroad company pays out monthly-
at its big shop center, Sacramento; and the next payday will be about as large.’’

EXPERIENCE IN SOUTHERN CALIFORNIA.
The enterprise at Chino in San Bernardino county in Southern California, is i
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PARTIAL VIEW OF THE MODEL BEET SUGAR FACTORY AT CHINO, CALIFORNIA.
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many respects typical of what the sugar industry can do for a community. A few
years ago this wasa vast ranch, which Richard Gird had purchased and conducted
as a cattie and horse-breeding establishment, on the liberal scale characteristic of
California’s early days. With the decline in live stock, however, Mr Gird recognized
the necessity of devoting his property to the production of some crop that could be
utilized at a profit in the vicinity. Instead of going into citrus fruits or other spe-
cialties already established in that region but in which he feared overproduction, he
looked into the beet-sugar industry, raised beets for a number of years on various
soils, determined their sugar content, and in due time was able to demonstrate that
on this spot could be raised the largest yields per acre of beets richest in sugar. All
this involved a vast amount of original and costly work, and thus it took two or
three years to find capitalists and get them sufficiently interested to put up the
money needed. The outcome was the establishment by the Chino Valley Beet-Sugar
Company of the immense plant illustrated in part on Pages 80, 45 and 47, in which the
Oxnards are the controlling spirits.

Mr Gird had to contract to furnish the factory with at least 5000 acres of beets for
several years—and this at a time when there was not another house to be seen from
the homestead on the vast ranch. But with a market assured for a new, certain and
profitable crop, Mr Gird at once offered liberal inducements to settlers, land was sold
1in small blocks on easy terms, people flocked to Chino, until it has now become a
thriving community in a well-built town, surrounded by farms of from 10 to 30 acres
or more, each with its comfortable home and well to-do family. All this where cattle
and horses roamed the unbroken prairie previous to 1890. And so well was the
enterprise conducted that when Mr Gird wished to retire in 1896, he was able to sell
the balance of the ranch to an English syndicate for $2,500,000.

The factory really began operations in 1891, when less than 2000 acres of beets
were grown, and the average yield was only seven tons per acre, or a total product of
13,000 tons, for which the farmers were paid about $51,000. During the season of
1895, five thousand acres in this township were devoted to beets, while the product
from 2500 acres more were hauled by rail about 75 miles from the Orange county dis-
trict. The factory that year converted 83,000 tons of beets into sugar, for which the
farmers were paid nearly $362,000. Most of the beets are grown within two miles of
the factory, the longest wagon haul being eight miles, and the shortest half a mile.
Over twenty million pounds of refined sugar was actually made and sold, exclusive of
a little raw sugar and all molasses, ete, or an average of 249 lbs of refined sugar ob-
tained and sold from each ton of beets, or 2747 1bs from each acre of beets. The land
about the factory is peculiarly fitted for this industry, as seed can be planted very
early on the uplands, and then in succession on the lower lands. ‘Thus the factory
can begin to work up the early crop in July, and in the absence of frost can run until
the latest seeding is harvested in November. All pitting and storing of beets is thus
saved—a most important consideration. The season of 1896 was the dryest in 20
years, but the factory milled 63,000 tons of beets before closing down about Nov 1,
part of the crop not being accepted. Chino fields furnished nearly 50,000 tons.
With the usual rainfall, 80,000 tons of bheets was to have been expected. The full
details of the last campaign are not available at this writing, but here is a table giv-
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ing an immense amount of information about the industry and its growth.

THE RESULTS AT CHINO FOR ITS FIRST FIVE YEARS.

1891 1892 1893 1394 1895

Acres of beets grown, 1,800 3,488 4,191 4,778 7,528
Tous of beets produced, 13,080 26,266 49,353 43,773 83,035
Average yield of beets per acre, tons, 7.26 7.50 11.7 9.16 11.03
Per cent of sugar in beets, 13 14 14 15 15

*Crude sugar per acre, lbs, 1,888 2,100 3,276 2,748 3,300
*Pure sngar per acre (80%), 1,510 1,680 2,621 2,198 2,670
Began making sugar, Aug 20 July 13 July 31 Aug 2 July 9
Finished making sugar, Oct 31 Oct 11 Nov 4 Oct 24 Nov 14
Days in operation, 73 9 97 85 129
Average weight of beets worked daily, tons, 179 288 509 526 644
Average weight of sugar made daily, lbs, 28,108 86,852 15,592 111,431 161,120
Total weight of sugar made, tons, s 1,026 3,932 7,532 4,736 10,393
Average paid farmers per ton beets, $3.90 4.26 4.26 4.66 4.35
Average return per acre, $28.37 31.95 49.84 42.69 47.98

*Estimates or data figured by the author, the other facts being all furnished from the company’s
books. The ton is of 2000 1bs. Granulated sugar only was made in 91, raw sugar only in ’92 aud 93,
while the product of 94 was all the best grade of refined white granulated sugar except 1000 tons
(2,017,363 1bs) of raw sugar, and in ’95 only 51 tons (102,286 1bs) of raws.

Among the most successtul beet growers for this factory are the brotl.ers Gustaf-
sen, who averaged 15 to 20 tons per acre. The Dethlefsen brothers averaged 20 tons per
acre on 250 acres in the comparatively poor season of 1896, and will double their area
in 1897. They give their crop close personal attention, and no detail that will con-
tribute to success is omitted. They have fully determined that there is a certain
profit in intelligent beet culture, and well they may, for their net profits above all
expenses and good pay for their own time and ability, have averaged over $30 per
acre.

To protect their interests at the factory, planters have a strong union, which
chooses its own chemist, weigher and tare man to keep tab on the beets as delivered,
to see that full weight is credited on each lot, and that the deduction for tare is not
too large, while the chemist’s duplicate analyses are a check on the factory tests. At
the annual meeting in December, 1896, of the Chino beet growers’ union, numbering
106 farmers, it was reported that 48,139 tons beets were harvested and marketed.
The average price per ton was $3.78, representing a total of about $180,000 paid for
this season’s beets. The average sugar content was placed at 14 per cent. In addi-
tion to the present membership, there are nearly 100 farmers who make a business of
growing beets, and it is hoped these may also be brought into the union, in order to
secure the best possible administration of the business affairs of growers. At the
beginning of the season an assessment of 4c¢ per ton was levied on all Chino beets to
defray factory and office expenses of the union, including tare man and check chem-
ist. The close of the season finds a surplus in the treasury which makes it possible
to rebate 1%c per ton. Thus it cost less than 3¢ per ton harvested to carry on the
business of the union.

The Chino factory uses oil for fuel, from 75,000 to 100,000 barrels during a cam-
paign, which comes through pipes from the oil company, 14 miles distant, although it
is hoped to get a supply near by from oil wells on the ranch. It consumed 125,000
tons of limestone in 1895, its 21 artesian wells furnished nearly 4,000,000 gallons of
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TWO VIEWS OF THE OXNARD PLANT AT NORFOLK, NEBRASKA.
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water daily and it paid $100,000 in wages to the 350 men employed in and about the
factory.
THE NEW FACTORIES IN CALIFORNIA.

Work is going forward on Mr Spreckels’ immense plant at Salinas City, While it
will have a capacity of some 3090 tons of beets per day of 24 hours, it will practically
consist of three sets of machinery under one roof, each of 1000 tons capacity daily.
Mr Spreckels will have to pay out $12,000 a day for beets and $3000 daily for labor
and other materials at the factory. According to this estimate, the daily expenses
will average no less than $17,000, or nearly $2,000,000 for a campaign of under four
months. It was expected at first that this immense plant would be ready for the 1897
crop and before it was decided upon, Mr Spreckels insisted on having contracts with
farmers to grow 25,000 acres of beets. It now appears that delays in making the
machinery are such that the plant will not be in operation until 1898. While it will
use the product from 25,000 to 35,000 acres of land annually, fully 100,000 acres will be
involved, in order to permit the necessary rotation of crops. Farmers in the contigu-
ous country, however, are ready to grow 100,000 acres of beets every year if factories
are put up to work them.

The Los Alamitos Sugar Co is building a large factory in the center of the Los
Alamitos Rancho, which contains 6700 acres of choice sugar-beet land belonging to
the Bixby Land Co, which has contracted to furnish the sugar company with its full
complement of beets for a term of five years. This ranch lies about ten miles inland
from the sea, near Los Angeles. The climate is perfect the year around. The soil is

. a deep, sandy, sub-irrigated loam, having been deposited for centuries by the over-

flow of the San Gabriel river, and according to the artesian-well borings, its depth
exceeds 400 feet. It is believed that there is sufficient moisture in the soil to produce
beets in the dryest years without irrigation. The factory is being equipped entirely
with American machinery by E. H. Dyer & Co of Cleveland, Ohio, who furnish both
buildings and machinery and turn them over to the sugar company when in full oper-
ation. The frame of the factory is of steel and the walls of brick and will be
equipped to work off 350 tons of beets per day of the 1897 crop. The building is so
large that more machinery can be added to double the present capacity at the mini-
mum of additional expense. Great care has been given to so plan the building and
machinery as to secure the utmost economy of lubor and fuel. These works will han-
dle 350 tons of beets per day with less than 100 men, and consume under fourteen per
cent of lignite coal for fuel. A sectional view of the structure is given on Page 37.

Many of the sugar factory propositions in California are awaiting the action of
congress. Should it be favorable, several new enterprises will be established in time
to handle thousands of additional acres of beets in *98.

NEBRASKA.

The efforts to establish the beet-sugar industry in Nebraska date back about ten
years, and her experience is typical of the obstacles in the way of the industry. A
factory was established at Grand Island in 1889, by the Oxnards, being aided by the
gift of land and a cash bonus, while the state offered a bounty of one cent per pound
on the sugar, which yielded the factory $7,364 on the ‘product of its first campaign
on the crop of 1890. The law was repealed at the session of '91. Meanwhile the
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Oxnards had established another factory at Norfolk, in the northwestern part of
Nebraska, but the farmers were siow to take hold of the industry, and with the re-
peal of the state bounties and the national elections of 92 forecasting the repeal of
the McKinley bounty and lower prices for beets, a decided set back was given to the
industry. On top of this came the drouth year or 1894, with disastrous results. The
factories having been obliged to reduce the price from $5 to $4 per ton, not enough
were pfanced to run the factories a rea_sonable length of time, even had the season
been favorable.

The state came to the rescue and by the act of March 25, 1895, offered a bounty of
£ of a cent per pound on all sugar manufactured, provided the 'price of beets was
raised from $4 to $5. This bounty therefore amounts to an extra bonus of $1 per ton
on the beets to growers. Thus encouraged, 3000 acres were secured for the Norfolk
factory and 4000 for the Grand Island factory for the 1895 ecrop. The spring was not
favorable, the early summer was dry, but later fine-growing weather promised a mag-
nificent crop. Then came what the beet planter dreads almost as much as the cane
planter fears early frosts: September opened with a general rain followed by a period
of high temperature. The nearly ripened beets, responding to the moisture and
warmth, began a period of growth, drawing sustenance from the sugar already stored.
Before they could again begin elaborating sugar, a period of cold and cloudy weather
set in, checking growth and leaving the beets in an immature condition as a result of
these unprecedented eclimatic conditions. The result was that many beets were re-
jected by the factory because, being below 12 per cent sugar and under 80 purity, it
did not pay to work them at 4 per ton. This caused much dissatisfaction among
growers, who at first complained that the factory tests were not reliable, but they
employed a chemist of their own and also had analyses made by the state experiment
station. This work supported and justified the results reported by the factory
chemists, and convinced farmers that the fault was in the weather and not in the
factory.

But for the determined efforts of the Nebraska beet-sugar growers’ association, it
is possible that the whole industry might have stopped then and there. As the
bounty was supposed to stand for another year, a grand effort was made to give the
industry a thorough trial in 1806, The result was all that could be expectea. The
crop was perfect in every particular, the weather in September, October and Novem-
ber was as usual all that could be desired, and the factories worked up over 75,000
tons of beets. Farmers have made handsome profits on the 1896 crop, they feel that
they have thoroughly mastered the culture of the sugar beet, and they offer to grow
many more beets for 1897 than the factories can possibly work up, even should the
beets be siloed so that the factories can run until March 1, as was the case at Norfolk
on the 1896 crop. Growers who had contracts the past year want to double or triple
their acreage and hundreds of others are anxious to raise beets on their own lands, or
lease lands for the beet crop of 1897. And this in spite of the fact that Nebraska’s
supreme court has decided that the state bounty (of which $30,000 was paid on the ’95
crop) is not payable unless the ‘legislature specifically appropriates the money there-
for. Whether the state will pay this bounty of $1 per ton on the ’96 crop is not yet
settled, but it is evident that the state will not renew the bounty, so that unless na-
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tional legislation and advancing prices for sugar increase its value, the price of beets
for 1897 will be not over $4 per ton. That was the price for *96, the extra dollar being
conditional upon the state paying the bounty. : )

TIIE RECORD OF THE BEET SUGAR INDUSTRY IN NEBRASKA.

The dry season of 1894 produced beets of a low water content that yielded an aver-
age of 216 1bs of refined sugar to the ton, compared to 176 lbs the year before. In
1895, on the other hand, late rains and a warm fall started a second growth which in-
creased the size and weight at expense of sugar, which averaged only 150 pounds of
refined to the ton. The average for the last campaign will be fully 200 lbs of refined
sugar to the ton and will thus compare with previous years since the factory began

operations:
~Tons of beets worked— ~Granulated sugar produced lbs— ,~No of growers—

Year G1 Norfolk Total GI Norlolk Total G I Norfolk Total
1890, 1,414 - = 736,400 = — 607 =1 =2
1891, 10,868 8,179 19,047 1,415,800 1,318,700 2,734,500 408 204 612
1892, 13,055 10,725 23,780 2,110,100 1,693,400 3,803,500 240 490 730
1893, 11,150 22,625 33,775 1,835,900 4,107,300 5,943,200 135 181 316
1894%, drouth 25,633 25,633 — 5.556,100 5,556,100 — 534 534
1895, 24,343 31,194 55,537 2,983,400 5,395,500 8,378,900 619 698 1317
1896,1 75,000 — 75,000 - — 15,000,000 — — 2000

*General drouth made tonnage so small in 1894 that the beets belonging to the Grand Island factory
distriet were worked up at the Norfolk factory. + Partly estimated.

The average yield last year was 10 to 12 tons per acre, but some experienced grow-
ers on richly manured bottom land had from 18 to 25 tons per-acre, and even more,
Growers of beets for these factories are more or less scattered over the state, and
much of the crop has to be hauled by rail. The freight is 30c per ton for distances of
25 miles or less, 50c for 25 to 45 miles, and 80c¢ for 43 to 100 miles, the rate being a lit-
tle higher on another railroad, which exacts an additional charge of $2 per car for
switching. The cars are loaded to their visible capacity. The factories paid.about.
#300,000 for beets in *96, or $35 to $75 per acre and even more in a few instances.
Renters pay $8 to $10 per acre per year for choice beet land. ‘

But for the splendid and persistent work of the Nebraska experiment station (es-
pecially H. H. Nicholson), which conducted tests in all parts of the state and made
thousands of analyses, and even conducted a sugar school, the present assured posi-
tion of the business in Nebraska could not have been reached. The station has made
10,000 analyses, the average of all being over 14 per cent of sugar.in Nebraska beets.
It is now certain that only moisture and proper culture are needed to enable the
beet to be grown to perfection in almost any part of the state. There is a great
demand for beet-sugar factories in almost every county in Nebraska.

UTAH.

Keen interest is felt in the beet-sugar industry all over this state, o'ving tn the
established success of the (at present) only sugar féctory in the whole inter-mountain
region of the United States, at Lehi, a few miles south of Salt Lake City, Utah.
Beets for sugar manufacturing can be ruined by a superabundance of moisture just at.
the ripening period. As sugar beets can be grown here only by drrigation, the indus-
try at the outset was surrounded by new and peculiar conditions. The knowledge
and science of beet growing (it is a science) were obtained from eix_)e,rts from Cali-
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fornia, but they were ignorant of the methods of irrigation, so it required the com-
bined knowledge of the experienced beet growers of California and the skillful irriga-
tors of Utah to successfully produce our first crop of sugar beets. But the problem
has been most happily solved, and to-day Utah produces sugar beets that are fast ap-
proaching in quality those of the oldest beet-growing countries.

The growing of this plant is a departure from the usual methods of farming as
practiced by thevordinary farmer, in that no part of it can be negleéted, or even done
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Showing location of the two beet sngar factories at Norfork and Grand
Island, and prineipal points at which beets are grown forshipment. (From
Bulletin 44, Nebraska experiment station at Lincoln.)

in a haphazard sort of manner, without sacrificing the crop. It requires intensive
cultivation in every sense, but it pays well, a larger cash return being obtained from
one acre of beets than from three acres of grain. As the farmers gradually become
more familiar with the crop, they steadily increase the yield in tons per acre as well
as the sugar quality of the beet.

The farmers of Utah for the first two years took hold of the beet industry cau-
tiously and lightly, preferring to carefully test its merits for themselves before risk-
1ng too much on a new crop. There were some failures and many successes, but they
soon discovered its value, and the increased acreage offered since then has been so
great that for the past two seasons the sugar company could not accept it all. At the
present writing (March, 1896), there are already applications for over 1000 acres of
beets more than cun be accepted for the coming season of 1896, During the sugar
campaign just closed, the Lehi factory received 83,108 tons of beets from 8300 acres,
an average of 11.54 tons per acre; 300 acres averaged about 7 tons, 2000 acres about 11
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Entirely equipped with American made machinery not a single part of the outfit being imported.
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tons, while the remaining 1000 acres made about 14 tons per acre of trimmed beets
delivered at factory. At $4.25 per ton, the farmers got nearly $162,000 for the crop,
from which was made nearly 7,500,000 lbs of refined granvlated white sugar. Com-
pared with the previous years the following

TABLE SHOWS THE PROGRESS OF THE INDUSTRY IN UTAH.

1891 1892 1893 1894 1895
Acres of beets grown, 1,500 1,500 2,755 2,850 3,300
Tons of beets produced, 9,960 9,816 26,800 32,604 38,108
Average yield of beets per acre, tons, 6.6 6.5 9.7 11.47 11.54
Per cent of sugar in beets, 11.0 11.8 11.6 12.7 13.5
Purity of sugar, per cent, 80.0 80.0 79.5 80.2 81.5
*Crude stgar per acre, 1bs, 1,452 1,534 2,250 2913 3,116
*Pure sugar per acre, lbs, 1,162 1,227 1,719 2,336 2,539
Began making sugar, Oct 12 Sept 26 Sept 19  Sept 25 Sept 5
Finished making sugar, Dec8 Nov13 Dec 21 Jan 5 Dec 31
Days in operation, ' 58 49 94 103 118

*Estimates added by the author as matters of interest. About 45,000 tons of beets were worked in
1896, for which $4.25 per ton was paid, or a total of about $130,000; paid for labor at factory about $35,000,
for coal $30,000 and for other supplies $25,000.

The methods of manufacture have practically reached the same degree of perfec-
tion in the successful factories of this country as they have in Europe, showing that
the essential factor for the success of the beet-sugar industry of America is the beet
root itself. The factory at Lehi, Utah, was the first one to be planned and constructed
by Americans and equippecﬁﬁﬁ@hout with American machinery. It certainly has
many features of excellence to commend it over the European factories. The machin-
ery of itself is more effective in many ways, and its arrangement is such that there is
a saving of at least one-fourth the number of hands required in a European factory
of the same capacity. During our campaign of 1895, outof which 113 days were oc-
cupied in cutting and working beets, it worked an average of 337} tons per day, with
a factory of only_sgp_jons guaranteed capacity. As appears from the table above, the
length of a beet-Sigar campaign is necessarily limited to a few weeks after the har-
vesting period, for the beets cannot be kept very long without so deteriorating as to
be unprofitable for manufacturing purposes, The total yearly expenses, therefore, of
an investment of from one-half to three-quarters of a million of dollars, have to be
made during a campaign of 90 to 110 days.

The engravings herewith, from photographs taken especially for this work, give
an admirable insight into this Utah enterprise. It was projected by men of Utah,
who furnished all of the $600,000 invested in the plant, with its 1000 acres of land,
with silos and pits for pulp and yards for feeding it to stock. Many shares in the
factory are owned among the farmers, and it is in that sense co-operative. The two
principal buildings are entirely of brick, the walls being two feet thick, the founda-
tion laid deep, and the piers sustaining the main weight of the machinery being solid
masonry resting on bed rock. The main building is 180x84 feet, three stories
high. The annex is 184x60 feet. In the latter building are contained ten
horizontal tubular boilers, with a generating capacity of 100 horse power
each; twenty large char-filters, char kiln with all the necessary apparatus for
revivifying the bone charcoal, and the lime kiln, which treats about seventeen tons of
lime rock each 24 hours, the carbonic acid gas having to be retained from the lime, as
it is necessary 1n the manufacture of sugar. All the ground floors are solid concrete



PECOS VALLEY BEET SUGAR FACTORY, NEW MEXICO.

The length of the main building is 150 ft, east ell 30 ft, west ell 33 ft, boiler house 43 ft in length. It has a capacity of 250
tons of beets per day. The buildings are so constructed that the capacity can be greatly enlarged when desired. Most of the
land is entirely new, bearing its first crop last year. The farmers were also entirely unacquainted with the culture of the beet
root, but the results obtained are more than gratifying. Experiments made during the two years previous gave most astonish-
ing results, the crop (all under irrigation) yielding from 12 to 31 tons per acre, with a sugar content of 14 to 21 per cent. This

year it is believed that not less than 3000 acres will be grown for this factory.
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and all the buildings are lighted with electric lights, which is generated on the prem-
ises. There are twn sugar store warehouses; one 75x40 feet, the other 125x40 feet, the
total capacity of which 1s 40,000 bags of sugar. The total weight of machinery is
upwards of 1000 tons. '

So prosperous has Lehi become that in 1896 there was not a single delinquent tax-
payer. This is a remarkable fact for any town, but especially for a western commu-
nity which has more or less ‘‘fioating’’ population.  But the Lehi people are ‘‘stay-
ers’’ since the sugar industry is established.

NEW MEXICO.

The Pecos Valley Beet Sugar Co established a factory at Eddy, New Mexico, late
in 1896, and are planning for a 700:ton plant 75 miles north of that place, to be erected
this year. The Eddy plant was late in starting, and from Nov 25 to Jan 1, ’97, re-
ceived 3706 tons of beets and the total supply was about 18000 tons., Many farmers
wrrigated too much and others did not cultivate properly, but in spite of these obsta-
cles the first crop averaged about 12 tons per acre on the 1500 acres grown, while some
fields, properly worked, made nearly 20 tons per acre, the range in yield running gen-
erally from 8 to 16 tons per acre. The sugar content ranged from 14 to 21 per cent and
over 80 purity, and the average for the total tonnage will ** probably be close to 16 per
cent.”” Enough has been done to indicate that the arid southwest is likely to prove
well adapted to the sugar beet. In spite of the unusual winter weather, in spite of a
late start in making sugar, and in spite of all the numerous obstacles that beset such
an enterprise the first season in a new country, the company report that their ¢ ‘most
sanguine expectations are being realized.”” Making every discount possible for the
claims of interested parties, it is evident that a brilliant start has been made for the
Pecos Valley sugar industry. Seldom, if ever, has an enterprise of this kind in the
United States done as well its first year.

WISCONSIN.

A sugar factory was erected at Menomonee Falls, Waukesha Co, Wis, about fifteen
miles northwest of Mi]waukge, in 1896. The enterprise was due to the efforts of Mr
K. G. Xorn, who has patiently worked for years to develop the enterprise. He is
the general manager, having entire charge of designing the factory and building and
installing the machinery. He gave his time to the work without pay until the factory
was in operation and had the machinery built at machine shops in Milwaukee. On
account of the disturbance in financial affairs, the factory was not ready for business
until January, 97, but it had nearly 18,000 tons of beets in silos waiting to be manu-
factured into sugar, as illustrated and described on Page 61. 'The campaign closed late
in March, 97, with a satisfactory run up to latest reports. -The greatest difficulty Mr
Korn found was to get farmers to grow the beets, but after an 18-months’ canvass he
succeeded in getting a ten years’ contract for growing 25300 acres of beets from 330
farmers within a radius of ten miles of the factory. The contract agrees to pay $4
per ton for all beets testing 12 per cent sugar, $5 for those testing 16 per cent, and an
annual premium of $50 for the best grown field of beets. An average test from several
of the largest crops of *96 show from 12} to 134 per cent sugar, and it is believed that
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WISCONSIN’S PIONEER BEET SUGAR FACTORY, BUILT 18986.

View of Menomonee Falls Beet Sngar Factory nearing eompletion. This snbstantial building of briek and stone 1s 240 feet in length by an average width of 58 feet.
It represents an outlay of €42,000; complete with machinery, it will eost R160,000. View taken Deecember, 1896, [From Bulletin 55, Wiseonsin experiment station.]
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the yield will average 12 to 14 tons per acre; many raised 15 to 18 tons per acre, and
one crop made 23 tons of good beets per acre. Thefactory, illustrated on Page 61,
has a capacity of 275 tons of beets per day of 24 hours. h

This factory is the outcome of elaborate inquiries conducted by the Wisconsin ex-
periment station that show almost the entire state to be wonderfully adapted to the
sugar beet. The beet ripens ordinarily by Sept 15 or 20, and until Nov 10 there is
little danger from cold, but after that silos will be necessary if a factory is to run
much over 60 days. Hundreds of pounds of beets have been grown all over the state
and analyzed at the station, showing total averages of from 12} to 14} per cent of
sugar, while many samples ran up to 18 per cent and the co-efficient of purity aver-
aged over 80. The Vilmorin gave the richest sugar and the Despez Richest the next.
As a result of all this work, there is a deep interest in the sugar question.

OTHER STATES.

So much for results in states in which beet sugar factories are already in opera-
tion. In many other states much work has been done in growing beets to test the
adaptability of the soil to this crop. Thousands of analyses have been made by the
United States department of agriculture and by several of the state experiment sta-
tions. It is evident from all this work during the past ten years that beets can be
commercially grown at a profit over most of the vast area indicated in Map No 3, fron-
tispiece—from the Hudson to the Pacific, from the Carolinas to the Lakes. We do
not advocate the industry for New England, because the limited areas suitable for
beet culture can hardly compete with the wider areas and more fertile soils of the
middle and western states.

NEW YOrRK—We did nothing in the way of testing sugar beets in 1895. In the
spring of 1894, we sent out 45 packages of seeds to the various counties of the state.
The following table sets forth in brief the average weight of beets, the average yield
per acre, the per cent of sugar and the average yield per acre of sugar of three varie-
ties in 1894 : )

Average Average Average Average
weight in ounces yvield in tons % sugar yield of sugar
Variety per beet per acre per acre
Mette, 32,76 26.5 10.05  5326.5 1bs 2.66 tons
Vilmorin’s Imperial, 31.16 34 6.92 4705 ¢ 235 ¢
D K’'wanz, 30.59 24.77 9.38 4246.5 ¢ 212 ¢
Average of all, 32.50 28.42 8.78 47594 1bs 2.37 tons

These plots were small, and it is to be supposed that the yield was much larger
than could have been secured on large areas and that the beets selected were larger
than the average. During the season the beets stopped growing in midsummer, and
became nearly ripe. Fall rains started them "to growing most vigorously and they
put out new leaves, which without doubt greatly diminished the sugar content. The
largest yield (D. K’wanz) was 56 tons per acre with 8.5 per cent of sugar. The next
largest (Vilmorin’s Imp) was 54 tons with 5.05 per cent sugar. Westchester county
reported a yield of 12 tons and 12.7 per cent sugar of the variety Vilmorin’s Im-
proved, and Seneca county 6 tons with 5.7 per cent sugar. The yields and per cent
of sugar were extremely variable. In 1893, eight plots of Dippe’s Kleinwanzlebener,
in various counties, gave an average of 21 tons with 12.86 per cent sugar. Twelve
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plots of Knauer’s Imperial, variously distributed, gave an average of 26 tons with
12,5 per cent sugar. Seven plots of Vilmorin's Richest gave 14 tons with 13.2 per
cent sugar. Clay soils gave 13 tons with 12.5 per cent of sugar (all varieties); clay
loam 22 tons with 13.1 per cent sugar, and sandy loamm and gravel 28 tons with 12.6
per cent sugar. We now have two imported varieties growing which will be tested
luter. —[Prof I. I>. Roberts, director of Cornell agricultural experiment station and
professor of agriculture in Cornell university.

MIDDLE STATEs—Comparatively little has been done 1m Pennsyivania. In New
Jersey, Maryland and Delaware, no proper tests in beet culture have been made re-
cently, but good beets were grown in the 70’s, and there is no reason why the crop
should not thrive on certain soils properly fertilized. Recent Maryland tests have not
given promising results,

Onro—The experiment station has done little in this line, but private tests are
encouraging, and thousands will be made in 1897,

MISSOURI—In 1890, on upland limestone clay loam of average fertility in Boone
county, yield per acre highest 19 tons, lowest 12, average 15; sugar, highest 18 per
cent, lowest 10, average 14, In 1801, same farm, yield 8 to 12 tons, average 10; sugar
7 to 14 per cent, average 114, In ’92 tests were made in (ive northwestern counties,
northeast nine counties, southwest five, southeast one county, representing seven dif-
ferent varieties and 53 samples: Per cent of sugar in beets, highest 19, lowest 4.6,
average 9.8; purity, 47.5 to 79.3 per cent, averaging 67.3. These varieties at the sta-
tion in Boone county that year yielded 9 to 12 tons per acre, mean 8.8 tons; per cent
of sugar 7to 13, average 11; purity 65 to 75, average T0. Director Waters says:
“Results thus far not encouraging, soil much too compact and hard; Missouri lies
south of best sugar belt, mean summer temperature 6 per cent higher than in
counties producing this crop most successtully.”” We suggest much more work for
several seasons before throwing Missouri out of the sugar belt.

OxrAnmomMa—Little work done. Director Morrow ‘‘believes climatic conditions
**  But if beets do wonders in Pecos valley, N M, they
ought to be tested thoroughly in Oklahoma. This also applies to Indian Territory.

give little prospect of success,

KaNnsas—Many plots of sugar beets grown at state experiment stations at Man-
hattan and other parts of state, *90-2. First year not conclusive; 3060 tests in 56 coun-
ties were unsatisfactory in ’91, owing to climatic conditions. For ’92, the station and
85 farmers over the state raised beets, but the season was again unfavorable and the
results ““‘cannot be regarded as lending great encouragement to the hope of the suc-
cessful establishment of the beet-sugar industry in this state. There are, however, a
considerable number of samples showing a high percentage of sugar.’”” More work is
needed and evidently irrigation or other insurance against drouth is required.

Sovrit Dakora—Experiments were conducted in every county, 1889-93, results in
four bulletins, of which Nos 27 and 84 can still be supplied. Yield 10 to over 40 tons
of beets per acre on acre plots running from 15 to 20 tons as a fair average; sugar
content 9 to 20 per cent, very few samples below 12 mostly 13to 16 per cent, three-
guarters of all samples showing 16 per cent sugar or more. Chemist. J. H. Shepard
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concludes: ‘‘The state is well adapted to sugar-beet culture, tonnage very high, pu-
rity co-efficient quite satisfactory, averaging about’85.”’

Nort DagoTra—E. F. Ladd, chemist, reports analyses of Dbeets grown in ’'9i
from 129 farms in all parts of state, yielding estimated average of 13 touns per acre,
containming 7 to 18 per cent sugar, average 11.43, plrity 46 to 98. In ’92, Prof Ladd
believed other crops would be more profitable in most of the states; his letter in the
fall of 96 expresses no opinion. But further private tests and experiments in Utal,
Nebraska and Wisconsin, prove beyond question that the beet sugar industry can be
made a great success in most parts of North Dakota.

MicHicaAN—Tests were made all over the state in 1891. Season was unfavorable,
drouth serious, results conflicting. In western counties 28 farmers reported an aver-
age of 15 tons of beets per acre containing over 14 per cent sugar; southeast, 21 re-
ports averaged 164 tons and 13% pér cent sugar; central, 40 reports averaged 13 tons of
14% per cent sugar; northeastern, 49 reports averaged 15 tons and 15} per cent sugar.
This makes a promising outlook for both farmer and manufacturer, especially in
southern Michigan. See Bulletin 382, Experiment Station, Agricultural College P O.

INDIANA—ADbout 800 analyses reported (by H A.Huston, chemist) of beets grown
in 150 different localities all over the state in 1889-94, show highest yields of 12 to 42
tons per acre, lowest 3 to 13 tons; sugar,in juice, highest 14 to 18 per cent, lowest 5
to 10; purity, highest 87 to 90, lowest 58 to 70. Small plot tests prior to ’94; that
year, ten fields of $ to 1 acre averaged 19 tons per acre, and half of these fields gave
beets of quality sufficient for sugar manufacture. Chemist Huston adds: ‘““Beets of
satisfactory quality can be grown in all parts of Indiana. With one exception, all
correspondents who have raised beets in large plots believe that at $4 per ton this
crop would pay a profit.”” H. Cordez, who has been working for two years to estab-
lish a factory near Evansville, southern Indiana, obtained 154 and 16 per cent sugar
of 85 to 90 purity in small plot tests in ’96.

ILLiNois—Because farmers failed to raise enough beets to run the factory at
Freeport many years ago, and because on some soils the crop did not seem to thrive,
the impression has gone out that this state could not grow beets. The experiment
station has doune very little to ascertain the truth. TUntil the matter has been as
widely testad as in Minnesota or Wisconsin, correct judgment cannot be formed.
Until such tests prove to the contrary, we shall believe Illinois has thousands of acres
that can be readily adapted to this crop.

MINNESOTA (Prof Henry Snyder)—It has been the aim of the state experiment
station to test, in as thorough and impartial a way as possible, the adaptability of
Minnesota's soil and climate to the growing of sugar beets. The work has heen car-
ried on for eight years, during which time 1079 samples of sugar beets have been ana-
lyzed, showing of sugar 10 to 20 per cent, an average of 14 per cent; purity 70 to 94,
an average of 803. The beets have been grown in a large number of counties through-
out the state. It is believed that the experiment station has demonstrated that sugar
beets. with a high per cent of sugar and co-efficient of purity, can be raised in Min-
nesota, at a cost of $2 to $3 per ton. The average yield per acre wus 15 tons.

Towa—For the purpose of ascertaining by repeated experimentation how well
Iowa is adapted to growing sugar beets, we began in 1891 and have grown and tested
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sugar beets every year since that time. We have probably three or four acres grow-
ing on the station grounds at present. Seed has been sent o a majority of the coun-
ties of the state, so as to give us wide and comprehensive reports regarding the abil-
ity of our state in its several counties to grow beets with a sufficient percentage of
sugar to make the industry profitable.

We also, in 1891, conducted an experiment on the college grounds with a piece of
land over an acre in extent, having different kinds of soil and treated different ways,
80 as to ascertain what soil is best and what method of cultivation is advisable.
From the whole field, we got an average of 20 tons to the acre with 14.14 per cent
sugar in the beets, and 76 per cent average purity of juice. We grew this field of
beets under twelve different conditions. We used different kinds of fertilizers on
three pieces, but got no evident benelic; we got our highest average of sugar from
the piece of ground from which woods had been cleared off, 15.17 per cent of sugar
with 82.3 purity of juice. We let one part of the field on low, rich loam grow the
beets as large as we could possibly grow them by thinning them out; the average pu-
rity of juice went down to 72.8 and the sugar in the beet was 11.52. Only three of
the twelve conditions gave us sugar in the beet under 13 per cent. We got the great-
est tonnage from early planting; subsoiling gave us the best shaped beets. The per-
centage of sugar was affected by rains in October causing a second growth. Our high-
est analyses came from beets averaging 13 ounces trimmed, and yielding 12 and 13
tons per acre; our highest yield of sugar per acre came from beets averaging 21
ounces trimmed, and yielding over 28 tons to the acre. Clay soil gave us the highest
per cent of sugar, comparatively higher purity, and lowest tonnage per acre. We had
no distinctively sandy soil.

Reports from different counties in the state show a wide range of sugar per cent
and p'ui'i‘t'y co-eflicient. The highest we have received comes from Muscatine county;
over a hundred farmers reported from that county in 1891. About 10 per cent re-
ported a sugar per cent under 12, while half of the number report the sugar in the
beet over 15 per cent, and some run as high as 19 per cent.

I have no doubt that a large area within the state will grow sugar beets profita-
bly. The purity of the juice is not as high in our state in all parts as it is in others,
but the yield per acre has much to do with the profitableness of the crop, and froin
reports of the growth of beets west of us, I am satisfied that our tonnage is much
heavier than is common in drier states. Iowa soil is so well supplied with plant food
of all kinds, organic and mineral, that no fertilization is required. We sent to Louis-
iana and got the most approved sugar-cane-growing fertilizers, but were unable to see
any improvement whatever from their application. Our sqil has abundant lime, pot
ash, phosphoric -acid and nitrogenous compounds, so that apparently only capital
and skill are necessary to make all of the sugar in Iowa that the United States may
require.—[James Wilson, (Director JTowa experiment station; Professor of Agriculture
Iowa Agricultural college; Secretary of Agriculture for the United States—1897-1901).

IN THE WEST.

There is no longer a shadow of a doubt as to the adaptability of vast areas to the
sugar beet, although it is true that more extended experiments are necessary in some
sections to further demonstrate the quantity and quality that can be raised. Kspe-
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cially is this true in Montana, where practically nothing was done in this line until
the past year. In Wyoming, on the other hand, many tests were made 1891-5, show-
ing average yields of from 8 to 14 tons per acre, an average sugar content of from 16
to 17 per cent with from 78 to 83 purity. Summarizing all this work done by the
state experiment station at Laramie, Prof Buffum concludes that ‘‘the yield averages
sufficient to make it a protitable erop, while the beets are of better quality than in
many states where factories are successfully operated.’’

In Colorado, more than 50 localities have grown beets and the conditions have
proven favorable everywhere under 7000 ft altitude, though best under 6000 ft, when
the ground and crop are properly handled. Co-efficient of purity is good. The yield
runs from 10 to 15 per cent of sucrose, averaging fully 13 per cent, and under proper
conditions much more than that. Results in New Mexico, Arizona, Utah and Cali-
fornia have already been enumerated.

In Idaho, the yield runs from 10 to 26 tons per acre with a large sugar content of
high purity. In Washington, very fortunately, a great number of experiments
have been conducted in most parts of the state under the auspices of the state exper-
iment station at Pullman. Over 1700 analyses have been made, showing an average of
more than 15 per cent sugar of nearly 84 purity. The beets from almost every county
closely approximate this standard. It is a remarkable showing and demonstrates be-
yvond a peradventure that the state of Washington is singularly adapted to the indus-
try. The averaze yield per acre is not reported, but Prof Fulmer says: ‘‘It is proba-
ble that an average of 20 tons per acre would be a conservative estimate.”” Allowing
for the extraordinary richness of Washington soil, it is probable that this is rather
high. In Oregon, tests were conducted for three years 1891-3, and again last year,
showing that beets raised under all sorts of conditions varied from 8 to 224 per cent
sugar in the juice of above 80 purity. Prof G. W. Shaw’s analysis of beets grown by
an expert in Washington county the past year averaged 164 to nearly 18 per cent
sugar of 88 to 91 purity, and even after the second rains in the fall these beets aver-
aged over 12 and 80. Prof Shaw believes that even west of the Cascade mountains,
the earlier crops of beets would be harvested before the fall rains start a second
growth, and that even in that region as well as east of it, the state is wonderfully
adapted to the sugar beet.

- IN THE SOUTH.

VirciNtA—Mr O. K. Lapam, who operated a small factory at Staunton, Va, for two
or three seasons, until it was burned, is enthusiastic over the possibilities of the indus-
try in this section. The beets averaged 14 to 144 per cent of sugar and yielded an aver-
age of from 12 to 13 tons per acre, at a cost of from $10 to $40 per acre including delivery
of beetsto factory and fertilizers as well as all other expenses. He estimates the aver-
age cost at $25 to $30 per acre in the south when beets are grown within five miles of
the factory. At $4 per ton and an average of 12} tons per acre, the income would be
$30 per acre. To this should be added six tons of pulp, worth to the farmer $2 per ton
or $12 per acre, while the improvement of his land by deep tillage and thorough de-
struction of weeds is at least $5 more. The crop which follows beets will yield 50 per



THE BEET SUGAR INDUSTRY. Bl

cent more than on the same land not having been previously used for beets. Mr
Lapham ‘‘knows of no industry more needed in the south than this to improve the
land, while insuring a sure and profitable return to the farmer, and incidentally
benefiting all classes connected with it.”’

In North Carolina, sugar beets have not been tested since ’87-8, when the results
were discouraging. Director H. B. Battle of the experiment station at Raleigh says:
“Should there be a demand for the producc for manufacturing sugar, the cultivation
could be rapidly and successfully developed.”

In Kentucky, Director M. A. Scovell of the experiment station at ILexington is
not hopeful of results, owing to the comparatively low sugar content, but H. Cordez
cultivated three kinds of sugar beets on an alluvial soil in Green River valley, west-
ern Kentucky, in 96, which showed 16 to 173 per cent sugar of more than 80 degrees
puarity, and he is very confident that the crop will thrive over much of this state.

In Tennessee, Secretary‘ Vanderford of the state experiment station at Knoxville,
writes: ‘‘I am satisfied that there are areas of considerable extent in all divisions of
the state, and particularly in west Tennessee, where sugar beets of more than aver-
age sucrose content and of high purity can be grown at an average cost of $3 per
ton or less. Under adverse conditions, upon an unsuitable soil on our station farm,
we have demonstrated that sugar beets can be made profitable in Tennessee.’’

The Arkansas station reports having grown sugar beets in three parts of the state
but the yield and sugar content were varying and unsatisfactory. ¢‘The temperature
is hardly suitable in this state, except perhaps in thie northwestern part,’’ say Direc-
tor Bennett, but we would suggest more exhaustive inquiry before accepting the ac-
curacy of this opinion.

Prof W. C. Stubbs writes: ‘‘It is doubtful whether the sugar beet can be grown
south of the Ohio river with profit. Our experiments in Louisiana have clearly
shown that no reliance can be placed on the sugar beet crop in this state. This is due
to the fact that frequently beets are planted here in the fall and are grown throughout
the entire winter. It is with us more of a fall and winter crop than a summer crop,
and since sunshine is needed to elaborate the sugar, it is rarely that we find beets
here rich in saccharine matter.”’

No tests are on record as to the adaptability of the soils and climates of northern
Mississippi, Alabama, Georgia and South Carolina to the sugar beet, although it is
probable that the crop will be widely tested all through these regions.

In Texas rich beets are raised in the temperate climate of the semi-arid region
under irrigation, but in the warmer and more humid part cane does better, as beets
here are poor in sugar.

Certain practical men, who have had large experience in sugar-beet culture and
manufacture in this country and who are aiso acquainted with European conditions,
are strong in the belief that the middle south, meaning especially Virginia, West Vir-
ginia, Kentucky and Tennessee, will yet prove to be a fine location for the beet sugar
industry, because of the long season, abundance of sunshine, nearness to market
and other conditions.
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CHAPTER IIL.

CULTURE OF THE SUGAR BEET.

CLIMATIC CONDITIONS.

EETS THRIVE BEST in a temperate climate, which in
the United States covers a vast area. While the
plant develops under a great variety of weather con-
ditions, more recent experience Seelns to confirm in a
measure the previously accepted theory that the sugar
beet as a rule does best in regions where the average
temperature for the months of June, July and Au-
gust is about 70degrees F. This isothermal line has
been carefully determined by the United States de-
partment of agriculture and is indicated on map No 3.
(See frontispiece.) Dr Wiley in 1800 regarded the
sugar beet belt as extending about 100 miles on each side of this line. Experience
since shows that the area adapted to this crop is by no means limited to this belt and
that it is far larger than has been supposed. The map referred to indicates in a
general way the area in which both soils and climmates can be found peculiarly adapt-
ed to the sugar beet.

Sunshine is required to make sugar. Hence, the number of clear and sunshiny
days that can usually be depended upon in any section is an important consideration,
which has not been sufficiently emphasizéd in much of the literature heretofore pub-
lished. This explains the advantage of many parts of the so-called arid west for this
industry, especially California and the Southwest.

Another important climatic consideration is favorable weather during the ripen-
ing and harvesting period. Clear sunshine, absence of fogs and moisture, are impor-
tant at this period. We have seen how in 1895 a fine crop of sugar beets in Nebraska
was almost ruined by a warm, wet spell early in the harvesting time. While this is
unusual in many of the eastern and céntral states, it is liable to occur in most of the
country east of the 100th meridian. Such weather starts a new growth of the beets
that consumes the sugar or changes it to starch, and it requires several days of sharp
sunshine and warmth, without too much humidity, to restore the sugar content.

The beet must also have sufficient moisture at the right time to produce the best
results. This moisture must come either from the rainfall, from irrigation or ‘‘the
soil must be of that peculiar quality that will allow subterranean moisture to reach
the rootlets of the plant,”’ which is the case in parts of California and some other
states. While proper cultivation of a subsoil soil will enable the beet to thrive with
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more or less water, Wiley maintains that an average summer precipitation of 2 to 4
inches per month is desirable. Nebraska experience shows that a good crop is as-
sured, provided other things are done properly, if May and June are warm and not
too wet, July and August wet and not too hot, September and October warm and
dry.

The longer the season the more favorable to this industry. 1n California, plant-
ing begins as early as January on the higher and dryer soils and continues until June
on the lower and more moist lands, thus maturing the crop continually from about the
first of August to almost the new year. In the vicinity of Watsonville, planting of the
’97 crop began as early as Jan 15, while the last of the *96 crop was hardly out of the
ground on the last day of the year. In other parts of the country, the planting has to
be done in a short time, usually during May, because the ground is too cold and later
the season will be so short as to prevent maturity before frost.

Another advantage in the mild climate is the longer period of harvesting. As
just noted in California, beets may be harvested during the last five months of the
yvear, whereas in most other sections, the digging must be completed before hard
frosts. It has been assumed that beets would keep longer in the mild winter of Cali-
fornia (where frost is almost unknown) than in the severe winters of the north and
east. It has been customary to keep the beets in cold climates 1n silos but Utah ex-
perience during the winter of '96-7 indicates that such protection against cold may
not be as necessary as has been supposed. This point is further discussed under the
head of storing beets. Certain it is that a climate which allows a factory to run from
100 to 150 days in ordinary seasons is far more advantageous than sections where the
mill can not have good beets to run on more than 80 or 100 days.

VARIETIES OF BEETS.

¢“ All kinds of sugar beets are botanically identical with the common garden beet,
Beta vulgaris. The differences in varieties have arisen by reason of special selection
and culture producing a pure strain of some valuable peculiarity in the beet. These
accidental valuable qualities by careful selection have becoms fixed and are associ-
ated with certain external properties which have thus come to be regardaed as distin-
guishing characteristics.

““The shape and size of the beet, its color, the character of its foliage, whether
erect or spreading, etec, are the most frequent marks of distinction. The beets are
also frequently designated by the names of those who have developed them, or by
the name of the town or locality in Europe in which they have been grown, or by
their color.

‘“ Among the more frequently occurring varieties grown in Europe may be men-
tioned the Vilmorin Improved, Klein Wanzlebener, Improved Klein Wanzlebener,
White Excelsior, White Imperial, Simon Le Grande, Florimond and Bulteau Desprez
Richest, Brabrant Sugar Beet, Rose Imperial, White Silesian, etc,

“‘The two varieties which have been most widely grown in this country are the
Vilmorin Improved and the Klein Wanzlebener. The certainty that the seed has
been grown according to the most scientific methods is of greater importance to the
beet grower than the variety. The beet has reached such a high state of perfection



A POOR BEET, A GOOD BEET.

Of large size and great tonnage per acre, but This beet is not quite so fine a type as that
deficient in sugar, containing much woody shown on Page 32, but it is rieh in sugar,
fiber, improperly topped. and highly undesirable containing 13 to 169, or more, weighs 11, to 2
for factory purposes. Such beets weigh 4to6 1bs, it is properly topped, and is just what the
1bs. and eontain 5 to 89 sugar. sugar factory wants.

The pictures are reproduced from Bulletin 13, Nebraska experiment station.






POOR BEETS.—NEBRASKA.

The first plate represents beets of White Silesian variety grown on good soil and with proper care
and plenty of cultivation. The beets are of good form and show good characteristics, and would be
sought after by factory. The second plate represents beets of White Silesian variety grown on same
soil from same Kind of seed, but without proper care and with insufficient enltivation. They have no
good characteristics, and are dreaded by factory, and are only fit for forage purposes. From Bulletin
16, Nebraska experiment station.
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stock food as for sugar. In that country the leaves are sold to adulterate tobacco and
it is said that in some cases fully enough to pay for the expenses of cultivation.

SOILS FOR THE SUGAR BEET.

This plant thrives on a wide variety of soils. In Virginia, a warm clay or slaty
soil, mixed with some sand and having a depth of 15 inches or more, gave the best re-
sults. In other states where the industry is not yet established, experiment shows
that the plant thrives on nearly all kinds of lands. But never select poor land—use
the best soils available. It seems to do best in these regions on what farmers ordina-
rily call good potato or corn land. The soil must be well drained, for while the beet
requires abundant moisture during the growing period, it does not thrive with ‘‘wet
feet.”” It therefore does much better in some soils than in others. The soil must
possess good depth, for the beet is a deep-rooting plant, going down 12 to 18 inches.

In Nebraska, the best so1l to produce a large tonnage is the so-called bottom land.
Hilly land produces generally a better quality, but does not come up as well in quan-
tity. The more lime the soil contains the riclter the beets would be. Under no cir-
cumstances should seed be planted in soil which is sandy enough to blow. In TUtah,
and also in the Pecos valley, where one has plenty of water for irrigation, a nice
sandy loam is preferred, but if the water supply is scant a clayey soil is better.

In California, the rich, strong, sandy loams that produce heavy crops of wheat
and barley yield 15 to 25 tons of rich beets per acre under proper rotation, but lower
lands, when well drained of wet or that enjoy natural sub-irrigation from the lower
stores of water, are often still better. It has been found at Chino that even when the

.lower or more moist lands contain as much as 12,000 1bs of alkali salts per acre to the
depth of three feet, the beet does well in yield and quality, provided the amount of
common salt in the soil does not exceed 0.04 per cent or 1500 1bs per acre to the depth
of three feet. But it is wisest to verify on a small scale the adaptability of doubtful
land before planting a large area of it.

New land, by which we understand land that has only been broken one or two
years, should never be chosen for beets, as it produces a crop inferior in yield and
quality. In Utah, the best results in sugar and purity are obtained from land that has
been in small grain and the best tonnage is obtained from land that has previously
had potatoes. Alfalfa land is good for beets, provided two crops of small grain are
first grown upon it to get rid of the roots. For preparing new land for beets, noth-
ing is better than to first plant alfalfa or field peas, the latter to be plowed under
when in flower. Sage brush or mesquite land is excellent, provided it is thoroughly
subdued by preparatory crops, and can be irrigated.

It is also important that the soil be such that the beets can be easily extracted
from the ground by a beet puller or plonw without breaking the root and without hav-
ing a lot of soil adhere to it. In this particular, the sandy loam is ideal. To dig the
root from a clay or adobe soil is hard work; in such soils the beet tip often breaks off
when ripe, and much soil adheres to the beets, thus_ adding to the freight and to the

‘“tare.”’
ROTATION OF CROPS.

This is highly important. Beets may do well year after year on the same land,
especially if properly manured, but the constant draft upon the soil for the same pro-
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portions and kinds of food which this plan involves, must soon impair results. Three
crops in succession in Nebraska’s rich soil showed marked deterioration in quality.
Constant cropping with beets also tends to perpetuate or multiply any pests (insect
or fungus) of this plant. It is true that beets have been grown continuously on the
same land in California for a dozen years, without apparent injury to yield or qual-
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TYPES OF SUBSOIL PLOWS

To follow in the furrow after the first plowlng by ordinary plows.

GANG PLOW WITH SUBSOILING ATTACHMENT.

ity, but this does not gainsay the axiom above laid down. Thus far, best tonnage
and quality have been secured in California from beets grown on the land every third
year, and in Nebraska every fourth year.

New land should be subdued, as stated on Page 78, before being grown to beets.
This crop should always follow corn or small grain, because these being harvested
early, the land is free for the fall plowing that is absolutely essential to best results
with the beet. In Nebraska corn does not seem to do well after beets, neither
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should potatoes or other gross potash-feeders immediately precede or follow beets.
The best rotation in Nebraska is (1) beets, (2) wheat or oats, (3) corn, (4) wheat or
oats or barley, (5) beets. If beets are wanted every third year, the Nebraska rotation
is (1) beets, (2) small grain, (3) corn, (4) beets. Utah experience with rotations is
limited.

In northern Cﬁlifbmia, beets follow barley most admifab]y, wheat being the next
crop—(1) beets, (2) wheat, (3) barley, (4) beets. Much is yet to be learned about
the best rotations under American conditions, but one including one or two crops of
clover or alfalfa will usually be found excellent. Instead of giving small grains the
second year, a few Nebraska farmers prefer to allow the land to remain fallow, plow-
ing it five or six times to prevent a growth of weeds, then cultivating only in spring
before seeding. '

FEEDING THE PLANT.

The sugar beet has thus far beén_mainly grown in America for commercial pur-
poses on comparatively virgin soils at the west without fertilization. In Europe, on
the other hand, the liberal use of fertilizers is essential. It is already being found
that even our virgin soils will deteriorate if there is not put back upon the land the
plant food taken from it by the crop. While the beet takes comparatively large quan-
tities of plant food from the soil, much of this can be returned to the land if the
pulp and tops are fed to stock and the solid and liquid excrement applied to the soil.
The lime cake and the bone black from the sugar factory should also be used.

AVERAGE QUANTITIES OF PLANT FOOD REMOVED IN 1000 POUNDS EACH OF BEET ROOTS AND BEET LEAVES.

Roots Leaves ‘Total
- Counstituents 1bs 1bs 1bs
Potasl, 3.3 6.5 9.8
Phosphorie acid, 0.8 13 Dl
Magnesia, 0.5 - 3.0 3.5
Total ash¥, 7ol 18.1 )
Nitrogen, 1.6 =W 4.5

*The a3h includes a large proportion of lime.

It will be seen that the leaves contain more than twice as much of the principal
.elemcents as do the roots. Hence, the wisdom of leaving them on the field, if not fed
to stock. Maguesia and lime are supplied to the soil at low cost in the form of lime
cake. The plant requires much lime, and it it is not sufficiently present in the soil
its absence must be made good. The plant is a most liberal feeder of potash and ni-
trogen, its demands tor phosphoric acid being comparatively limited; hence, the wis-
dom of applying fertilizers containing an excess of potash and low in phosphoric acid.
We would especially emphasize the importance of potash, for even if the pulp is fed to
stock and their manure applied to the land, more or less potash is lost in process by
leaching or in the molasses, ete; as well as by failure to utilize all the liquid manure.
Potash and phosphoric acid can be used very freely on beet fields and seem to do bet-
ter together than when applied separately. This is not so with nitrogenous manures
or ammoniated substances, which tend to produce a quick and heavy growth of the
beet and thus diminish its sugar content. As a general rule, it will be found that in
the older and more exhausted soils, the generous use of fertilizers or manures is ad-
visable, as the land must be made rich. On the newer soils at the west, just what
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View of 18 acres of sugar beets grown by Francis Walterlin, Menomonee Falls, Waukesha Co., WIs., season 1896. (From Bulletin 55, Wis. Experiment Station
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fertilization is best is yvet a subject of experiment and much is also to be learned
about fertilizers on old land.

In all cases, the crop seemed to do best if the ground was manured the sscond
year before the season the beet is to be raised. Well-rotted stable manure to be
plowed under is advisable and in Nebraska results in greatly increased tonnage. In
Utah, on the other hand, there has been a disposition among growers to put too much
manure on their land, obtaining tonnage at the risk of quality, because beets of such
gross growth do not ripen well. Even on the apparently inexhaustible soils at Chino,
fertilizers have proven effective. ‘‘Green’’ or fresh stable manure should be plowed
under the previous fall; better still, apply it to the previous crop. The main point
is to have the soil well filled with available plant food in proper forms.

Elaborate experiments have been conducted along this line in Europe on the old
soiis of Europe, which Wiley thus summarizes: ‘“ As for the relation which the quan-
tity of material returned should bear to the quantity abstracted, it may be said in
general that it is desirable to return as much nitrogen, one and a quarter to one and
one half times as much potash, and two and a half times as much phosphoric acid as
has been abstracted. The greater additions of potash and phosphoric acids have no
disadvantageous effects upon the crop. Direct investigations in regard to the rela-
tion between the sugar and potash in consecutive crops for many years have failed to
give the least ground for a contrary conclusion. But it must not be expected, on the
other hand, that increasing fertilizations, especially potash fertilization, will produce
proportionately increasing crops, as has been asserted by some.

““The opinion has generally prevailed among beet growers during late years that
heavy nitrogenous manuring, especially with nitrate of soda, produces no injurious
effect on the quality of the beet. This opinion was basea on the fact that in such
beets the sugar per cent was only slightly diminished. Nevertheless the guality of a
beet may be impaired even with little or no diminution of the sugar content by rea-
son of the increase of the percentage of non-sugars present. It has been shown that
heavy manuring with nitrogenous substances greatly injures the quality of the beet
for sugar-making purposes.’’

It is true that the beet is not an exhaustive crop, provided all its by-products are
returned to the soil, but we fear that this will not be done in America for some years,
meanwhile there is danger that failing to thus restore to the soil what is taken from
it, farmers may get the idea that the beet will not exhaust the land, and that it can
be grown in defiance of the fundamental principles of agriculture. This error should
be guarded against by liberal fertilization.

PLOWING.

Immediately after harvesting the small grain, plow shallow (two or three inches)
in order to prevent the weeds from going to seed. When this is done, spread the field
with stable manure (if any is to be used) and in the fall plow deep. This deep
plowing is very important, bec<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>