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SUGAR BEETS. 

SUMMARY OF INVESTIGA TIO~S FRO~l 1888 TO 1898. 

HARRY SNYDER. 

Nature of the Work.-When the Minnesota Experiment 
Station was established in 1888, experiments relating to 
the culture of sugar beets were inaugurated. On account of 
the unusual interest which is now being taken in the beet 
sugar industry, it has been deemed advisable to include with 
the report of the experiments conducted during the past 
year a brief summary of the ilwestigations of the past ten 
years. In giving the report, it has been the aim to give in
formation along such lines as the letters received from the 
farmers of the State ha,·e indicated that information is 
desired. 

ffhat is the Sugar Beet ?-How does it differ from our 
ordinary garden beets? Originally the two kinds of beets 
were identical, but by careful cultivation and selection of 
seed the sugar beet has been raised from its former condition 
until it now contains from 15 to 18 per cent of sugar. In 
the development of the sugar beet, the different types have 
been built up in the same general way, by breeding and selec
tion, as have the different breeds of cattle. The sugar beet 
is a type of a highly developed plant. 

In order to produce sugar beets of the best quality, the 
conditions must be favorable as to climate, s~il, and rain
fall. 

Climate -The sugar beet is not like the sugar cane, a -
tropical plant, but it is a temperate zone plant. Raising 
sugar beets in Minnesota is not an unreasonable undertak
ing. A study of the climatic conditions of the best sugar 
beet sections of Europe shows that the sugar beet thrives 
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best when the average summer temperature is 70° F. A zone 
of 100 miles on either side of the 70th isotherm is considered 
as being the ideal climate for sugar beets. A map prepared 
by the U. S. Department of Agriculture from the records of 
the weather bureau shows the 70th isotherm as entering the 
State a little south of St. Paul, then curving north and leav
ing the State at about the44th parallel. As to climate, Min
nesota is in the natural sugar beet belt. 

Soil.-The sugar beet thrives best on a loam soil which 
contains a fair amount of sand. The subsoil should contain 
a fair amount of clay, so as to be able to store up a good 
supply of water. A high knoll or a low wet place should 
hever be selected for sugar beets. Beets should never be 
grown on shallow breaking or on new land. A soil after 
it has been cultivated to a grain crop for a few years and is 
beginning to get out of condition for grain is in good condi
tion for beets. For the sugar beet, do not select the very 
richest nor the very poorest land. The sugar beet crop is 
extremely sensitive to its surroundings. If the soil is too 
tid1, the crop does not ripen properly, the beets grow to an 
immense size and produce but little sugar. 

The Experiment Station has analyzed a great many 
beet,; which have not been grown on the right kind of soil. 
111 table ~o. XLV, sample No. 2865, was grown on muck 
land; the per cent of sugar it is to be observed is verv low. 
Other examples of unsuitable soils used can be observed from 
the same table. The mechanical and chemical composition 
of soils from different parts of the state are given in bulletins 
No. 30 and 41. 

In nearly. every part of the state there is good loam 
soil, resting on a clay subsoil, which is well suited to sugar 
beet culture. 

Rainfall.-For sugar beet production there should be · 
an a1111ual rainfall of at least 25 inches, and 30 inches is not 
an excessive amount. The amount of water required to 
mature a crop of sugar beets depends largely upon the 
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nature of the soil, and the cultivation which the crop re
ceives. If the soil is well stocked with water in the spring, 
and the crop gets a good start, it will be able to mature 
during a dry season. During the unusual season of 1894 
the last rain during the growing season was l\Iay 8; at the 
Experiment Station the sugar hcct crop stood the drought 
much better than the potato crop. A dry fall is the most 
favorable for the maturing of the crop. With an abundance 
of rain in the fall the beets do not mature properly. The 
rainfall in nearly every part of the state is well suited to 
the production of this crop. In fact the three most essential 
conditions for the production of sugar beets of the hest£1ual
ity, viz: soil, climate and rainfall, appear to be properly met 
in this state. 

Beets Grown at the Experiment Stntion.-During the 
past eight years the beets grown at the Experiment Station 
have shown a general average of 15.Gii per cent sugar, and 
a purity coefficient of 85.8. No commercial fertilizers haYe 
been used in any of the general culture experiments. It has 
been the aim to have the conditions as nearlY normal as 
possible. \\'bile the general <nerage for the experiment 
station beets has been 15.55 per cent sugar, the best 
methods of cultivation have shm,vn a sugar content of over 
1 7 per cent. While it is possible for a single sample of sugar 
beets to test as high as 20 or 22 per cent of sugar it is seldom 
that an entire field will be found "·ith so high a yield. The 
figures given represent the average per cent of sugar in the 
beet juice. In all of the tests five beets were selected, and in 
no case has the sugar content been determined from only 
one beet. By selecting only the very best beets for the test, 
instead of selecting average beets, it would have been po~ 
sible to have obtained figures at least 5 per cent higher than 
those given. 

Purity Coe!Ecient-By the coefficient of purity is meant 
the per cent of soli<l matter in the juice, in the form of sugar. 
A purity coefficient of 85 means that 85 per cent of the solid 
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matter in the juices is sugar. A low purity coefficient is due 
to the presence of a large amount of solids, not sugar, in the 
juice. A beet testing 15 per cent sugar, with a purity co
efficient of 85, contains 17.65 per cent of solid matter in the 
juice. 15 of the 17.65 parts, or approximately 85 per cent, 
1s sugar. 

For sugar making purposes the beet juice should contain 
12 per cent sugar, and possess a purity of at least 80. The 
average per cent of sugar in the juice for each year has been 
as follows: 

Sug-ar. No. of 
Year. Per Cent. Purit:~·· Samples. 

1890 ...................................................... 13.2 81.1 12 
1891 ...................................................... 15. 83.3 108 
1892 ...................................................... 14.9 86.3 73 
1893 ...................................................... 16.4 85.2 10 
1894 ..................................................... 17.4 87.6 10 
1895 ...................................................... 16.6 86.5 10 
1896 ...................................................... 15.6 82.4 10 
1897 ...................................................... 16.3 S5.6 128 

AYerage ............................. 15.55 85.~ 361 

The results for a number of years are always more satis
factory and Yaluable than the results for only one year. 
During the eight years that the beets have been grown at 
the Experiment Station there have been no losses from 
drought, blight, or early frosts. Compared with our ordi
nary farm crops, sugar beets appear to be a perfectly safe 
crop to gro\\r. This fact is an important one to consider 
because in many sections of the United States hot winds, 
extreme drought, and heavy wind storms are factors, which 
vary from year to year, and might result in frequent and 
heavy losses. 

Factur_l" Tests -In addition to raising and annalyzingthe 
beets, the Experiment Station has also sent them to the sugar 
factory at Grand Island. Neb. In the fall of 1892 a car load 
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of sugar beets was sent to the Oxnard Sugar Beet Factory, 
and paid for on the basis of the sugar present. President 
Oxnard wrote the following lettter regarding the beets: 

"Feb. 24, 1893. 
"Director Experiment Station, St. Anthony Park, Minn. 

"DEAR SIR :-In reply to your favor, l will say that your 
beets were most excellent in every respect, both ·as to size 
and. quality. If this kind of beets can be grown on a large 
scale there is no doubt whatever of the adaptability of the 
soil in your neighborhood to the growth and development 
of sugar beets. The test showed 14.9 per cent of sugar 
with a high purity co efficient. 

"\'ery truly yours, 
"l-IE:'\HY T. OXNARD." 

~o better indorsement of sugar beet~ could be given, as 
lVIr. Oxnard is president of two or three large sugar beet 
factories in another State, and the Minnesota sugar beets 
were paid for at the facto1·y on their merits. The year that 
these beets were sent to the factory, the average of 73 
tests at the station was 14.9 per cent sugar, purity 86.3. 
The results were published in bulletin No. 27 about a month 
before the receipt of the letter. It is to be observed that the 
laboratory tests and the factory tests of these same beets 
were identical. 

Beets from other parts of the state have also been sent 
to the beet sugar factories. In 1892, Mr. Max Wittgas, a 
German sugar beet expert, spent the season in Anoka county 
and vicinity conducting experiments. Some of the beets 
grown under his supervision tested as high as 19 per cent 
sugar. He reported the conditions for sugar beet culture 
in this state as very favorable. Two carloads of beets 
were sent to the Nebraska factories. 

Beets Grown in Diflerent Parts of the State.-There have 
been about a thousand samples of sugar beets raised by 
farmers in different parts of the state, which have been sent 
to the Experiment Station for analysis. Including the beets 
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grown at the experiment station the general average of the 
entire state for the years 1888 to '~8 has been: 
Sugar, per cent ............................................................ 14.22 
Purity, coefficient ........................................................ 81.2 
Total No. samples tested ............................................. 1351 

The average record for each year is as follows: 

1888 1890 1891 1892 1893 

Average per ccn t sugar ....... 13.4 12.9 14.1 15. 15.2 

Average purity coefficient ... 83.1 79.5 80.1 84.6 84.4 

Highest sugar content ........ 20.3 17.9 20.4 19.1 18.4 

No. san1p1es tested .............. , 111 55 ~65 185 15 

----- -- ----

1894 1895 1896 1897 

--------

Average per centsugar ........................ 17.2 15.6 13.7 15. 

Average purity coefficient ................... 86.6 85.6 81. 83,l 

Highest sugar confrnt ........................ 19.4 20.6 18.2 18.3 

No. samples tested ............................. 14 22 25 303 

In many cases the samples sent to the Experiment Sta
tion for analysis were overgrown and abnormal. A very 
prevalent idea is, the larger the beet the higher the per cent 
of sugar. This is erroneous. Large beets weighing 4, 5 and 
6 pounds invariably contain less sugar than beets weighing 
2 or 3 pounds. Many have insisted upon sending the very 
largest beets for analysis. Poor cultivation and poor 
sampling have undoubtedly caused the results to be lower 
than they should be to represent the average. Notwith
standing the fact that many of the beets were grown 
under poor conditions, and poorly sampled, the results are 
high. 



CONDITIONS WHICH AFFECT THE SUGAR CONTENT 
OF THE CROP. 

Deep PloH"ing Essential.-In order to produce beets of 
best quality for manufacturing purposes, the land must be 
plowed deep. With shallow plowing the beets develop 
forked roots and grow above ground, which result in 
lowering both the per cent of sugar and the purity coef
ficient. Figure No. 188 shows a group of beets \vhich have 
been grown on shallow plowing. In table ~o. XLV. will be 
found results from shallow plowed land. Observe No. 2866 
where the beets were planted on unplowed corn land with 
the result of 11 per cent sugar, and a purity co-efficient of 
70. No. 2901, shallow plowing produced beets with 10 
per cent sugar, while beets produced from deep plowing 
yielded 16 per cent sugar. 

Deep plo,ving is the first essential ·ror the production of 
beets with a high sngar content. 

Manuring.-The mmmring of the sugar beet crop re
quires careful consideration. H.aw stable manure should not 
be applied directly to the land unless the land is in a low 
state of fertility. A heavy application of manure produces 
a rank growth, poor in sugar. It is better to manure the 
sugar beet land the preceding year. In a number of in
stances heavy manuring has resulted in lessening tbe per 
cent of sugar. Mr. George McPberta of Mankato, grew 
sugar beets on three different kinds of land, with the follow-
ing results: . 

Sugnr. Purity. 

Old clay land, highly manured ........................... 11.9 79.2 
New timber land ................................................ 11.8 72.4 
Sandy loam ......................................................... 14.2 82.3 

A light application of commercial fertilizers to the sugar 
beet crop is not so objectionable as stable manure. 
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Position in Rotation and Draft on Soil.-Sugar beets may 
follow a grain crop, as oats, provided that the stubble has 
been fall plowed. In order to produce the beets economically 
the land should be free as possible from weed seed. Sugar 
beets may follow a corn crop which has been manured. It 
is not desira hie to have sugar beets follow potatoes. At the 
present time but few of the soils in this state require manur
ing in order to produce sugar beets; in a few years, however, 
manure will be required. Sugar beets remove about the 
same amount of fertility from the soil as the potato crop. 

Depth uf Planting-The seed should not be planted too 
deep. Our best results at the Experiment Station have been 
obtained where the seed was planted one-half to three·quar
ters of an inch. When the seed is planted too deep the 
plants are unable to produce a normal amount of sugar. 
No. 2902 is an excellent example of the effects of deep plant
ing. The seed was planted five inches in a rich river bottom 
soil. The result was 10 per cent sugar. 

Distance Between Ron"s.-At the Experiment Station 
the best results have been obtained when the beets were 
planted in rows 18 inches apart, and the beets 4 to 5 inches 
apart in the r'JW. The distance between the rows depends 
largely upon the condition of the soil. If the soil is in a 
high state of productiveness close planting is more essential 
than if the land is in a low state of productiveness. With a 
poor soil there is not enough plant food to support a 
heavy crop and the beets should be farther apart. With 
average soil closer planting is necessary in order to prevent 
the beets from growing too large. In the experiments for 
18D7 the highest results, 18.5 per cent sugar, and 92.5 
purity, were obtained from beets planted in rows eighteen 
inches apart and four inches apart in the row. The lowest 
results we.·c obtained when the rows were 30 inches apart 
and the beets 10 inches apart in the row. The difference was 
decidellly in favor of the close planting. Our experience last 
year has emphasized the fact that close planting on a good 
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soil gives the best results. It is more essential that the beets 
be close together in the row, than that the rows be close to
gether. When the rows are too Jar apart it gives about the 
same result experienced with the outside row of any crop. 
No. 2880 is an excellent example of what follo\vs from hav
ing the beets too far apart,-a large beet with a low per 
cent of sugar and purity. 1VIany of the beets which have 
been sent in to the station haye been grown in rows 36 
inches or more apart. Some of the beets look well, but when 
cut open they are found to be hollow, coarse and pulpy, and 
when analyzed they are deficient in sugar. Shallow plowing 
and planting in wide rows have been the two greatest fac
tors which have reduced the results. Deep plowing ~nd close 
planting should be the rule. 

Date of Seeding and Quantity of Seed Per Acre.-The 
seed should be sown at about the same time as corn. 
It is not wise to sow the seed as early as ,\pril lst because 
the young plant ·will be too weak to prod nee a full harvest 
of sugar. Later seeding is preferable. .May 15th to 25th, 
depending upon the season, arc safer dates for seeding. Seeds 
were sown at the Experiment Station last year (1897) at 
three different elates, May lii, May 27 and June 5. When 
the beets were tested Sept. 2 l there was practically no dif_ 
ference as to the maturity. The plots planted June 5 con
tained as much sugar as those planted at earlier dates. The 
past season was however, an unusually late one. It may 
require two weeks or longer for the beets to get well out 
of the ground. The seed should be sown at the rate of 18 
to 20 pounds per acre. The object of the heavy seeding is 
to guard against losses from poor seeds and insects, and to 
obtain a thick stand of young beets so as to have a good 
stock to select from when the beets are thinned out. 

CultiYation.-The cultivation should begin as soon as 
the beets are well started. If the land is weedy the cultiva
tion must be started before the beets are up. In thinning 
the beets in the ro\v, it should be the aim to save the vigor-
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ous plants rather than to have the beets exactly 4 or 6 
inches apart in the row. If for example at the four inch dis
tance there should be a sickly yellow plant while at the six 
inch space there is a rich green vigorous one, weed out the 
four inch sickly one and save the healthy six inch one. The 
weeding between the rows can be done with a horse hoe 
provided you have a small sure footed animal that can 
walk between the 18 or 20 inch rows. The work between 
the beets in the row must be done bv hand. In fact there 
is a great deal of hand hoeing in raising sugar beets. The 
beets must be kept free from weeds, otherwise the crop will 
not develop the requisite amount of sugar. As a general 
rule, th.e better the cultivation the higher the per cent of 
sugar in the crop. The sugar beet crop responds generous-
1 _y to good cultivation. Sample No. 2881 was from a 
quarter acre plot on 'Shieh had been expended only 20 
minutes labor. The beets contained 11.7 per cent sugar. 
The sugar beet crop can not be neglected and allowed to 
shift for itself. 

The cultivation should be kept up, at intervals of a 
week or ten days, until about the first of August, or the 
13th of August, if the season is backward, or if there is a 
drouth. 

LenRth of Gro·wing Periorl.-It takes from 100 to 110 
days for a sugar beet crop to mature, depending upon the 
season and the variety of beets. If the beets are seeded 
May 20th they will be ready for the factory about Sept.10th, 
they will however test the highest about October 15th. 
The crop is not killed by a light frost. Cool weather is very 
desirable for maturing. If the fall should be hot and rainy 
the beets will continue their growth which will result in a 
lower sugar content. 

il1aturity.-When the beets are ripe the outer circle of 
leaves turn yellow, while the central leaves have a yellowish 
tinge. As soon a3 the beet has matured it should be har
vested to prevent a second growth. In harvesting a furrow 
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is plowed close to the row so as to loosen the beets, and they 
are then removed by hand. The crown or top is then re
moved with a sharp, knife and the beet is freed as much as 
possible from dirt. If any part of the beet has grown above 
ground it should be removed with the crown. The beets 
may be taken directly to the factory or put in piles or pits 
and kept in the same ·way as potatoes. Freezing and thaw
ing of the beets ruins them for sugar making purposes. Spe
cial machinery has been devised for hanesting the crop 
where sugar beet culture is made a regular industry. 

Sampling for Analysis.-From five different parts of the 
plot take one or two average beets. Select beets which are 
perfectly ripe and those which have grown entirely under 
ground. Do not select any beets weighing more than three 
pounds. Beets weighing two pounds are preferable to the 
very large ones. Beets weighing over three pounds are 
usually rejected at the factory. Send five or ten beets in a 
box or basket. Send either by fast freight or express, unless 
otherwise directed. Label the box, Experiment Station, St. 
Antho:1y Park, Minn. If sent by freight, ship to Minnesota 
Transfer, Minnesota. Put your name and address on the 
box. The express or freight charges must be prepaid or 
arrangements made with the railway companies for free 
transportati01.i. No charge will be made for the analysis. 
A report will be sent as soon as the beets are tested. 

The Station desires to keep a complete record of all sam
ples tested, and in order to make the record complete the fol
lowing questions should be answered: 

1. Date of planting. 
2. Source of seed. 
3. Size of plot. 
4. Character of soil. 
5. How Deep was the gr.ound plowed? 
6. How much cultivation did the beets receive? 
7. Distance between rows. 
8. Distance between the beets in the row. 
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9. Total weight of beets raised on plot. 
10. What proportion of the beets were under 3 pounds 

in weight? . 
11. How much labor expended on plot? 
12. Date of harvest. 
13. What crop was raised on the land the preceding 

year? 
14. Hm,v much rain was there during the growing 

season? 
15. Are you favorably impressed with your experience 

in raising sugar beets? 
lG. Name and address. 
Cost of Production.-From the most reliable reports re

ceived from farmers \vho have raised sugar beets it appears 
that from 12to 15 days' labor must be spent on an acre of 
beets. The cost of the .seed and the team labor makes the 
total cost from $30 to $35 per acre. If the land is very 
weedy the cost of production is greater. In order to raise 
an acre of sugar beets about $30 worth of labor must be 
expended. The beets yield on an average about 14 tons per 
acre. In exceptionally good years the yields have been as 
high as 20 tons per acre. During poor years the yields are as 
low as S tons and eyen less per acre. It costs on an average 
about $2.25 to raise a ton of beets. The prices paid for 
beets at the factory vary from $4.00 to $4.50 per ton, de
pending upon the quality of the beets. President Oxnard, in 
regard to the cost of production, writes: "The farmers 
supplying our factories at Grand Island and Norfolk receive 
all the way from $20 to $100 per acre fortheircropof beets, 
and I should say that the average cost of raising an acre of 
beets was from thirty to forty dollars. So you will see that 
some made as high as fifty to sixty dollars per acre, while 
others actually lost money growing beets." 

An acre of beets is as much as any one should attempt 
the first year. Two acres of sugar beets well cultivated and 
kept clean means a good deal of labor. Where there is no 
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market for the crop, there should not be more than a quarter 
acre raised for experimental purposes. Where stock is kept 
the feeding value of the quarter acre of beets will more than 
repay the labor expended in producing the beets. When 
properly used sugar beets arc a most excellent crop for dairy 
and all kinds of stock. 

How Does the Sugar Reet Crop "Fit In" With Other 
Farm lVork?-The main work of weeding comes in J unc and 
July. This is usually a time when the ordinary farm work 
is not so pressing. The main work comes after seeding is 
well over and before harvest time. \\'ith good management 
the sugar beet crop can be made to fit in well with other 
farm crops so as to make an enn distribution of labor dur
ing the summer. The time for hancsting and marketing 
however, comes 'Shen there is an ample supply of fall work. 

How l\1a11x Beets Would It Require to Supply a Pnc
torx?-An ordinary sugar beet factory would require from 
200 to 300 tons of beets per clay. President Oxnard states 
that "a factory should nm at least 75 days" per year. 
"You ought to have a guaranty of at least 2,000 acres be
fore attempting to locate a beet sugar factory.'' 

0

An aver
age beet sugar factory will prod nee from 3, 000 t~ 5, 000 tons 
of sugar per year, varying with the capacity of the factory 
and the length of the working season. A sugar beet factory 
"·ill require from 25,000 to 30,000 tons of beets per season. 
The usual price paid for beets ranges from $3.75 to $4.50 
per ton. In a locality where a sugar beet factory is located 
from $100,000 to $120,000 are annually paid for beets. 

According to statistics compiled by the U.S. Department 
of Agriculture, there are annually consumed in the United 
States 2,000,000 tons of sugar. About 10 per cent of this 
amount is produced in this country, while 90 per cent is im
ported. The amount of beet sugar produced is about 35,000 
tons. According to these figures it would require about 14 
beet sugar factories to supply the State of Minnesota with 
sugar. 
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Importance of Producing Good Beets.-There is nothing 
gained by sowing a row or two of sugar beets in some neg
lected corner of a field and having the beets analyzed. 
By so doing an injustice is done to the locality. When beets 
are grown for a sugar factory, a contract. is signed to the 
effect that the beets will be cultivated in a certain way, 
which is practically the method outlined in this bulletin. 
There have been su many experiments made with sugar 
beets that it is only a waste of time and energy for any one 
to attempt to produce them according to some preconceived 
idea or notion. Table XLV shows the results of neglecting 
to observe the necessary conditions of cultivation; the 
reader will observe that the violation of the essential con
ditions for cultivation is inYariably followed by a low per 
.cent of sugar and purity. It is not the desire of the Experi
ment Station to increase the number of such tests as those 
,recorded in table No. XLV. Not all of the beets in table No. 
XLI V. were grown, in all respects, under the best conditions. 
There are many localities in the State which have a lower 
average than they should have, simply because of poor 
cultivatfon. It is an injustice to any locality of the State 
where it is hoped to establish a beet sugar factory, to have 
beets analyzed which have not been properly grown. 



EXPERIMENTS AT ALBERT LEA, 1897. 

The experiments at Albert Lea were conducted by the 
Albert Lea commercial club. An expert sugar beet agricul
turist was employed by the commercial club. Sted was pro
cured and distributed to about lOOfarmers The beets were 
grown under the supervision of Mr. H. F. Postel, who went 
from farm to farm during the growing season, giving in
structions as to how the beets should be cultivated. The 
experiments were conducted in a thoroughly systematic 
way. The Experiment Station took no part in the work 
except to analyze the samples of beets when received. 

At about the same time that samples were sent to the 
Experiment Station for analysis, a few duplicate samples 
were sent to the U.S. Department of Agriculture for analysis. 
Mr. Morin, secretary of the committee, reports that the 
results from the two sources were as follows: 

'· 
Analysis n1ade bv 

I\linu. Experiment · U.S. Department 
Station. of Agriculture. 

Sugar. Sugar. 
Per Cent. Purity. Per Cent. Purity. 

G. L. Slocum ..................... 13.l 73. 13. 75.6 
T. A. VanJergrift ... .......... 14.2 84. 14.6 82.5 
Peter Jensen ...................... 13.5 78.2 13. 75. 
Lorin Blackmer.. ............... 13.8 83.6 15.3 85. 
A. C. Wedge ...................... 14.6 93.6 14.4 84.7 
Nels Ackland ..................... 16. 84.7 15.3 85.5 
w. R. Sweet.. ............ . ...... 14.1 84.3 16.4 85.4 
J. Howe ............................. 14.6 84.4 16. 82. 
K. K. Nystrom .................. 13.7 80.5 15.8 86.3 

Average ...... .......... 14.3 82.9 14.6 82.4 
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Table No. XLIII. Sugar Beets from Albert Lea. 

Name. No. 

I 
Nels Ackland.................................................... 2910 

A. H. McNeal................................................... 2911 

Chas. Peterson................................................. 2912 

F. F. Carter............... ..................................... 2913 

John Adams..................................................... 2914 

Robert Nelson.. ............................................... 2915 

H. P. Jenson....................................... ............ 2916 

M. L. Whalen... ........................................ ...... 2917 

Jacob Baker............................ ........................ 2918 

F. G. Haupt.................................................... 2919 

George Peterson............................................... 2920 

T. A. Vandergrift............................................. 2921 

Peter Peterson................................................. 2922 

John Bergland............ .................................... 2923 

Peter Burgland.......................................... .... 2924 

E. R. Sweet...................................................... 2925 

George Widman............................................... 2926 

Dr. A. C. Wedge................................... ........... 2927 

J.E. Pratt........................................................ 2928 

Morin & Mason............................................... 2929 

J. G. Forest.................................................... 2930 

John Barron..................................................... 2931 

Dr. A. H. Street................. ................... ...... .... 2932 

M. A. Teslow.................................................. 2933 

P. R. Howgard ............................... :................ 2934 

Joseph Brabee.............. ................................... 2935 

Joseph Cypera....... .......................................... 2936 

J. Howe ......................................................... ;.. 2937 

Chas. Erickson................................................. 2938 

Ole Ofstehauge................................................. 2939 

Joseph Chrs...................................................... 2940 

Andrew Larsen............................................ ... 2941 

Hans Carlson.................................... .............. 2942 

Loren Blackmer ............................................... 1 2943 

Sugar 1 · I Weight 
P er Ct. Purity. of Beet. 

· Ozs. 

16. 

14.9 

16. 

15. 

15.8 

14.5 

15.2 

14.7 

14.6 

14.3 

15.7 

14. 

14.7 

16. 

15.1 

15.1 

14.9 

14.6 

15.5 

14.7 

15.5 

15.9 

15.9 

14. 

15.1 

14.2 

14. 

14.6 

14. 

14.7 

14.3 

15.2 

14.1 

13.8 

84.7 

84.1 

83.3 

88.8 

82.3 

80.1 

83. 

80. 

83.9 

90. 

82.5 

81. 

83.4 

84.7 

83.4 

88.9 

87.6 

93.6 

82.5 

84. 

92.2 

90. 

84. 

85.~ 

86.7 

80.2 

83.3 

84.4 

84.8 

89.6 

85.5 

85.4 

81.1 

83.6 

19 

19.6 

18.8 

13. 

18. 

17.4 

19. 

17. 

18. 

22. 

20.2 

17.6 

17.4 

13.2 

12.8 

20. 

19.6 

18.6 

13.2 

16.4 

19.5 

17.6 

11.6 

12.4 

12.8 

23.2 

13.2 

17. 

13.6 

16.8 

13. 

15. 

18.4 

17.4 
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Table No. XLIII-Continued. Sugar Beets from Albert Lea.. 

Name. No. 

I 
W. R. Sweet......................................... ...... ..... 2944 

J. P. Larson ..................................................... ! 2945 

Nels Johnson .................................................. , 2946 

Peter Larson ................................................... [ 2947 

N. P. Sorseson ................................................. 2948 

A. 0. Backen.................................................... 2949 

C.H. Dills.............. ......................................... 2950 

C. H. Dills, 2d.................................................. 2951 

Chris. Schmidt............. .... ...... .......... ............ 2952 

Louis Nelson.................................................... 2953 

Fred Lenchman ............... :................................ 2954. 

G. D. Slocum*...... ......... .................................. 2955 

F. D. Drake............... .............................. ...... 2956 

N. P. Nilson..................................................... 2957 

L. P. Larson...... ............................................. 2958 

Andrew Skaugh................. ............................. 2959 

E. E. Budlong................... ...... ....... .... ....... ..... 2960 

Peter Jenson.................................................... 2961 

K. K. Nystrom................................................ 2962 

Frank Sipple....................................... ............ 2963 

A. A. Flatten............... ...... .............................. 2964 

Otto Otterson........................... .......... ...... ...... 2965 

Nels Anderson.................................................. 2966 

J. R. Page........................................................ 2967 

0. Buckley....................................................... 2968 

G. H. Trescotf.......................... ........... ........... 2969 

T. E. Noble................... ................................... 2970 

I'. B. Randall*................................................. 2971 

Peter Nelson..................................................... 2972 

Henry Bunghart.............................................. 2973 

Henry Wittmer•............................................... 2974 

W. H. Walker.................................................. 2975 

John Kraushaw............................................... 2976 

T. Finefair•. ....... ..... ....... .......... .. ...... ..... ............ 2977 

Sugar I I Weight 
Per ct'. 1 Purity. of Beet. I Oz•. 

14.1 

14.8 

13.3 

14..4 

14.4 

14. 

13.8 

13.2 

13.3 

13.9 

13.1 

13.1 

13.1 

13.7 

13. 

13.4 

14.1 

13.5 

13.7 

13.5 

13.5 

13.7 

13.7 

13.1 

12.8 

12. 

14.3 

11.5 

13.6 

12.6 

11.6 

12.5 

12. 

11. 

84.8 

84.1 

80.5 

88.2 

88.!I 

89 7 

86.8 

77. 

84.2 

80.8 

78.5 

73. 

80.9 

80.5 

83.5 

79. 

90. 

78.2 

80.5 

84.8 

76. 

81.5 

82.5 

76.3 

80. 

80. 

85. 

75.7 

85. 

82.4 

80.6 

73.5 

80. 

80. 

17.6 

20. 

11.6 

16 . .J. 

16.H 

14..4. 

13.8 

20. 

16. 

14.G 

17,5 

18. 

17. 

10.4 

17.G 

25.6 

15.2 

12.4 

13.4 

16. 

11.6 

14.4 

17.8 

9. 

14.6 

24. 

17.6 

14.6 

18.4 

14.4 

17.6 

22. 

12. 

15.2 
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Table No. XLIII.-Continued. Sugar Beets from Albert Lea. 

Name. No. I ~~fct I Purit:r.1 ;;1~~~t~ 
Ozs. 

John Emmerson• ........................................... .. 

Louis Fogel .................................................... . 

Christ Yorke* ................................................ . 

N. J. Judd* ...................................................... . 

C. M. Nelson• ................................................ . 

Henry Harrison ............................................. . 

G. 0. Foss ..................................................... .. 

Neem Nelson• ................................................. . 

B. Porter• ..................................................... . 

G. W. Anderson ............................................... . 

John E. Ellingson• ......................................... . 

Chris Jenson .................................................. . 

John Larson .................................................. . 

Average .......................................................... .. 

Average, Omitting• ..................................... . 

2978 

2979 

2980 

2981 

2982 

2983 

2984 

2985 

2986 

2987 

:l988 

2989 

2990 

2991 

2992 

11.6 

12.8 

11.5 

11.5 

11.5 

12.8 

12.5 

11. 

11.5 

12.5 

10. 

12. 

12.9 

15.1 

14.2 

13.8 

14.2 

73.9 

81.5 

70.1 

72. 

77. 

75. 

77.8 

73. 

74. 

78.5 

71.4 

73. 

80. 

85. 

84. 

82.0 

83.1 

14.4 

26. 

23. 

16. 

22.8 

13.2 

16.2 

16. 

20. 

21.2 

16.4 

14.4 

19.6 

19. 

21.4 

16.6 



No. 

2834 

2835 

2836 

2837 

2839 

2840 

2841 

2842 

2843 

2844 

2845 

2846 

2847 

2848 

2852 

2802 

2803 

2804 

2805 

2806 

Table No. XLIV. Sugar Beets Grown by Farmers in Different Parts of Minnesota in 189'7, - -~~~ 

-I Name. I fna:,;.:i~. I Post Office, I County. I~ of eed. I Soil. lp~;:'~e~t.1 Purity. 

:l897 
Oct 28, Frank Schroeder ......... . 

Morgan Brooks ........ .. 

Wm. Lieferman .......... .. 

John C. Wise ............... . 

W. J. Crandall ............ . 

lilanford Billings .......... . 

John F. Johnson .......... . 

E. R. Bohan ................ . 

D. L. Rose .................. . 

D. R. Brooks ............... . 

Gottleib chostag ....... . 

I. G. Pelton ................ . 

A.G. Pirath ............... . 

Wm. Lcefield ............... . 

Fred Shoenbeck ......... .. 

Ed. A. Page ................ . 

John Jarchow .............. . 

C. B. Kittredge ........... . 

J. W. Strathern ........... . 

F. Stevenson ............... . 

Oct. 28, 

Oct. 28, 

Oct. 25, 

Oct. 28, 

Oct. 28, 

Oct 28, 

Oct. 28, 

Oct. 28, 

Nov.1, 

Nov.1, 

Nov.1, 

Nov.1, 

Nov. 27, 

Nov. 13, 

Jan.1, 

Oct. 28, 

Nov. 8, 

Mankato, 

Carleton, 

Harris, 

Glyndon, 

Rich Valley, 

Dodge Center, 

Blne Earth, 

Carleton, 

Chisago, 

Clay, 

Dakota, 

Dodge, 

State 

State 

State 

new land,low 

black sand 

loam 

black loam 

black muck 

black loam 

clay and sand 

black loam 

sandy silt 

sandy loam 

black loam 

sandy soil 

black loam 

black soil 

black soil 

sandy 

sandy loam 

clay 

12.5 

11.5 

13.3 

12.1 

13.6 

13.1 

12.2 

14.1 

12 

11.4 

13.2 

13.6 

13.6 

13.9 

12.5 

14-.1 

12 

13.5 

12 

13 

80 

79.3 

80.2 

80 

80.1 

80.1 

79.2 

83.8 

78 

75 

84.6 

80 

80 

81.9 

80 

80.1 

80.1 

84.5 

80 

80 

trJ 
~ 
'1:l 
trJ 
:>:! ..... 
~ 
trJ 
z 
>-l en 
..... 
z 
t::) ..... 
>Ij 
>Ij 
trl 
:>:! 

~ 
'1:l 
> 
~ en 
0 
"1j 

i:J:: ..... 
~ 
~ 
0 
>-l 
?" 
(j) 
cc 
~ 



Sugar Beets Grown by Farmers in Different Parts of Minnesota in 1897.-Continued. w 
---------- ----·-------- co 

Date of Sugar 
00 

No. I Name. Post Office. County. Source of Seed. Soil. Purity. 
i Analysis. Per cent. 

--1 1897 
-------- --------- ---- -----

2807 I John A. Gardner .......... Nov.13, Chatfield, Fillmore, State black loam 14 80 

2808 I Hanson Bros ................ Oct. 28, Hartland, Freeborn, Nebraska " " 13.9 84-.2 

2809 ! J. J. Dack ..................... Oct. 10, Stanton, Goodhue, ,C.&G. W.Ry Co. .. " 15 78.5 

2810 Jos. Alexander .............. Oct. 16, Stanton. Goodhue, C.&G.W.RyCo. sandy loam 15 80 

2811. Hans Halverson .......... Oct. 16, Dennison, " C.&G.W.RyCo. black & sandy 12.8 81.5 l;J ... 
2812 J. H. White ................... Dec. 20, Crystal, Hennepin, ............... . ............ 13.8 80 CT .... 

(!) .. 2813 H. W. Richardson ........ Oct. 10, Edina Mills, Northrup & Kin!!" black loam 14.3 78 

~ CJ) 

2814 A. C. Carter ................. Nov. 8, Springvale, Isanti, Exp. Station sandy loam 16.3 84.8 c 

~ 
CJ 

2815 P. K. Hasernd .............. Oct. 28, Madison, Lac que Parle, State upland prairie 15 3 82 > 
~ 

2816 Solomon Sears ............. Oct. 28, Dawson, " " " prairie 13 80.2 b:l 

2817 Joseph Dale ................. Oct. 28, " " .. " " 16.2 83.9 I trj 
a ~ 0 

2818 John Olson .................. Oct. 28, " " " " " 16.1 81 = ~ <+ 

2819 P. K. Haslerud ............ Oct. 10, Madison, " " " .. 16.6 84.7 ;:;· 
~ 

2820 E. E. Sterling ............... Oct. 28, Elysion, LeSeur, Exp. Station, verys'dy )o'm 14.8 83.1 
(!) 

p. 

2821 Geo. E. Brockman ........ Nov. 2, Fairmont, Martin, ............... sandy loam 14.1 85 

2858 F. A. Smith ................. Nov.8, Austin, ¥.ower, ............... ··············· 14.1 83.2 

2855 A. W. Edson ................. Nov. 8, .. " ............... ··············· 13.8 80 

2854 J. Sia van ..................... Nov.13, " " .............. ··············· 14'.2 86 

2822 Arthur Seebeck ............. Oct. 21, Sutton, .. ··············· ··············· 14 81.9 

2823 N. Kneif ....................... Nov.13, St. Peter, Nicollet, State clay loam 13.2 81.5 



SugaT B~ets Grown by Farmers in Different Parts of Minnesota in 1897.-Continued. 

No. I Name. I Date of Post Office. I County. Source of Seed. ,----;oil.--1P~:f~t. Purity. Analysis. 

1897 
-------- -------~ -------- - ---- ---- tr.I 

2824 N. Kneif ....................... Nov. 13, St. Peter. Nicollet, State black loam 12.5 81 >< 
'"d 

2825 S. J. McKenzie ............. Oct. 16, Adrian, Nobles, .. loam 14.2 80 tr.I 
~ 

2826 Jos. Ouradnik ............... Oct. 16, Beraun, Pine, sandy loam 15.5 84.S ...... .............. ~ 
2827 W. H. Wiebler .............. Oct. 20, Belle Plaine, Scott, ········· ..... .............. 12.8 81 tr.I 

I z 
!..'829 F. J. Steidl.. .................. Sept. 16. I Wheaton, Traverse, Exp. Station lricb bl'k loam 13.4 81.2 

...., 
rn 

2830 Henry L. Pengilly ........ Oct 16, Mazzeppa, Wabasha, Dept. of Agr. Joan1-clay~11b 12.3 80.8 ~ ...... 
Pl z c' 

2831 P. M. Clark .................. Oct. 28, St. Paul Park, \Ya~hington, .. " sand&blk lo'm 18 90.1 ;' 0 
111 

...... 
2832 John Holmquist ........... ............ Otisville, .. Germany, sandy loam 16.9 84.4 >rj , 

? >rj 

2868 Frank Yahnke ............ 1 Oct. 14, Winona, Winona, .............. sandy loam 14.9 84.6 M tr.1 
::tl 

2869 .. .. ............ 2 Oct. 14. .. .. ............... . .............. 14 87.5 5 tr.I ~ 
2870 W. R. C'hristie: ............. Oct. 28, " .. .J .....•. ..•.• loam 14" 81.9 >-l I 
2871 S. Reisinger ................. Oct 28, Stockton, .. hlkl'm,cl'ysuh 12.7 77.6 a "O ............... 0 > ts 
2872 E. Ellingbuysen ............ 

1 
Oct. 28, .. .. Exp. Station s'cly ' 1 .. 13.1 80.9 ~ ::tl 

~· >-l 
2873 A. Enterlee ................ I Oct. ~s. 

,, .. Washington .. " .. 12.1 82.3 r:l rn .. 0 
" 

p. 
2874 J.A l\foore .................. Oct. :.:8, " ··············· " "y.c sub 12.9 81.6 >rj 

2877 William C. Moore ........ Nov. 26, .. .. Oxnard loam and clay 17.8 82.4" ~ .... ...... 
2878 Benj. Sherry .......•.•....... Nov. 29, .. " ··············· bl'k s'o..ly loam 13.4 78 z 

I 
z 

2879 Chas. Pierce ... ." ............. Nov. 29, .. " .. ············ " " " 12.3 

I 
....... gi 

28SS H. Mueller ................... Oct. 28, Buffalo, Wright, 18.9 79 0 ············ .. . .............. >-l 

~:~:~:~·A~~~~~~·~f:~ii's~~~i·~~··j.~~·~~~1:::::::::::::::::::.::::::::::::::::::::1 
> 

18.8 81.4 
H> 83.1 co 

General A vernge of Experimental Station Beets for 1897 ............. , 16.3 85.6 tr: 
~ 
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Table No. XLV. Sugar Beets Grown in Different Parts of the State under 
Poor Conditions of Cultivation. 1897. 

Nu. 

2880 

2881 

2882 

2883 

2884 

2885 

2886 

2887 

2888 

2889 

2890 

2891 

2892 

2893 

2894 

2895 

2896 

2897 

2898 

2899 

2900 

2901 

Remarks 

f 1 row only. Beets 12 inches apart in row. Beets 

/ 2oh:;:~:~~·:;~~~;·~·~·~~~~~~··~·~··~·I·~·~.···~·~·~·~··~~~~:::::: 
1 row only. 6 to 8 inches apart in row. Flax 

I grown on land year previous ............................... .. 

I 
Rows 3 feet 8 inches apart. Beets 6 inches apart in 

row. Unripe and hollow ................................... .. 

1 

Rows 2 feet ap!"rt. Beets 8. inches apart in row. 

Shallow plowing ................................................... . 

Rows 20 inches apart. Beets 3 to 9 inches apart in 

rO\V •...•.......................•......................••• ······••···•····· 

Beets green and hollow. Grown aboyc ground ....... 

All hollow and rather scabby. 2 rows only and 

20 inches apart ..................................................... . 

Hollow and umipe beets. Shallow plowing ........... . 

Wilted, green, hollow; shallow plowing ................. . 

Beets unripe ............................................................. . 

Ho11ow and unripe; grown above ground .............. .. 

1 row only, Beets hollow ...................................... . 

Unripe and badly wilted ........................................... . 

Rows 2~ inches apart, beets 10 inches apart in row. 

Grown in garden. Beets large .............................. . 

I Beets unripe and hollow; shallow plowing ............. .. 

Shallow plowing. Beets grown above ground ...... .. 

Shalk w plowing. Beets grown aboye ground ...... .. 

Beets unripe and hollow. Old worn land .............. . 

Green and hollow .................................................... . 

Hollow and unripe beets .......................................... . 

Shallow plowing ................................................... .. 

2902 Grown on heayy riYer bottom soil. Seed planted 

'

Peret.I ~~~~~1 
Sugar cient 

I 
l2.0 i 78.0 

11.7 80.7 

lS.O 78.3 

11.5 78.7 

11.5 i 744 

11.5 · 170.(1 

11.9 ! 73.6 

11.0 72.8 

7.8 65.0 

11.0 7fi.O 

10.0 

11.0 

11.3 

7.5 

14.0 

12.0 

12.7 

11.9 

11.4 

9.5 

10.5 

10.0 

72.0 

80.0 

83.1 

76.0 

75.7 

!'1.3 

76.0 

74.0 

81.4 

75.4 

72.9 

78.7 

741 

Size 
Oz. 

52.<l 

20.0 

21.0 

24.0 

15 0 

27.0 

56.0 

27.0 

62 0 

12.0 

18.0 

31.0 

30.0 

48.0 

49.0 

48.5 

30.0 

25.0 

29.3 

38.0 

24.5 

16.0 

18.0 5 incl1es deep. Beets unripe............................ ...... 10.0 

2865 Grown in muck; rows 30 inches apart..................... 10.5 

2856 Rows 24 inches apart: beets 10 to 24 inches in row 13.2 

2857 Rows 30 inches apart; beets 3 to 15 inches in row... 12.6 

2863 Rows 36 inches apart; beets 10 inches in row........... 11.5 

2862 Rows 30 inches apart; beets 8 inches in row............. 12.2 

2864 Shallow plow.in,&" and heavy manuring.................... 10 7 

71. 49.0 

74.6 46.0 

77. 

75.8 60.0 

73.9 50.0 

72.6 66 0 

2866 Unplowed corn land.................................................. 11.0 70.0 

2828 Low land; new breaking........................................... 12.5 77.0 

About 50 more examples could be added. 
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Table No. XLVI. Sugar Beets Grown at Experiment Station, 1897. 
[NoTE.-Each number represents a separate plot. Five beets were taken for 

every test.] 

h ... . 
0 ... 
.... " 
"'.0 ... s 
0" 
~z 
-l 

Distance Between 

Rows. 

o\!l September 21. October 28 . 
~t~w ~+:.a 

I i:I i:I""' CJ s .,. Q 

·~ ~.~,E ~~ar Purity S~~ar Purity ~~~ 
Q~ Juice. Juice. 

"~o.lj --~i--- ----,i--- !"~!: 

----'------------------ -~-- --- --· --- ·----- --
2760 Fourteen inches ......... . 

2761 

2762 

2763 

2764 

2765 

2766 

2767 

2768 Eigbteen 

2769 

2770 

2771 

2772 

2773 

2774 

2775 

2776 Twenty-four" 

27771 " • 

2778 

2779 

2780 

2781 

2782 

2783 

2784 Thirty 

2785 

2786 

2787 

2788 

2789 

2790 

2791 

4 

4 

6 

6 

8 

8 

10 

10 

4 

4 

6 

6 

8 

8 

10 

10 

4 

4 

6 

6 

8 

8 

10 

10 

4 

4 

6 

6 

8 

8 

10 

10 

14.2 86.1 17.6 85.8 10. State. 

14.3 87 .2 17. 85. 12.8 u. s. 
13.3 84.7 18.3 87.1 12. State. 

14.1 82.9 17.2 87. 11.2 u. s. 
13.3 88.7 17.3 87.3 12.8 

13.5 85. 14.9 ts4. 19.2. State. 

13.5 84.4 16. 87.4 15. 

13.4 80.3 15.1 81. 14.8 u. s. 
85.4 18.5 92.5 12.8 14. 

13. 86. 7 17.5 87. 

12.3 85.4. 16.7 87. 

10. State. 

1.2.8 

13.7 87.2 16.8 86.6 11.2 u. s. 
15.3 84.1 16.6 88.8 14.4 

13.4 

13.5 

13.2 

13.1 

12.6 

13.2 

13.4 

12.9 

13.3 

86.5 

84.9 

86.8 

84.5 

87.5 

84.7 

86.5 

87.8 

87.5 

15.8 

16.3 

15.7 

16.2 

16.8 

15.2 

16 2 

17.1 

15.5 

87. 

86.2 

81.8 

84.8 

85.3 

83. 

94.2 

87.7 

86.5 

11.2 

14 4 

11.2 

16. 

17.6 

12.8 

14.8 

14.4 

16. 

12.5 86.8 16.6 86.9 14.4 

State. 

u. s. 
State. 

u. s. 

Stat~. 

u. s. 

11.7 84.8 17. 87.2 13.2 State. 

12.4 84.4 15.8 82 3 15.2 

12.9 84.9 16. 85.1 16. u. s. 

12. 82.8 16.4 89.1 14.8 State. 

13.5 88.8 15.6 84.7 13.4 u. s. 
12.1 85.2 11(:! 82.2 14.4 State. 

12.9 82.7 15.6 83.9 13.4 u. s. 
12.5 85.6 15.5 83.4 14.8 

10.8 80. 14.2 78. 18.4 State. 



Table No XL VII. Beets Seeded at Different Dates. ------ -- - ~- - --- --- - - - --- - ----- - - ---

SEPTEMBER 21. OCTOBER 28. A VRRAGE WEIGHT. ·-----No. DATE SitBDED. SUGAR IN 
I PURITY. SUGAR IN 

.I PURITY. 
JUICE. JUICE. OUNCES. 

---

2792 May 15, 14. 81 9 16.5 86. 12.8 

2793 .. 15, 13 9 86.9 16 5 86.4 11.2 

2794 .. 27, 13.7 85.6 16.6 84.3 15.2 

2795 .. 27, 13.1 87.3 17.7 86. 10. 
! 

2796 June 5, 14.2 88.8 18.2 87. 11.6 

2797 .. 5, 13.8 85.2 17.9 86. 10.8 
--------

Table No. XL VIII. Summary Table. 

No. of Plots. No. of Tests. j Sugar. I Purity. I Average 
Per Cent. Per Cent. Weight. Ozs. 

H1G::E::w~~~-~-~-~-~:~~-~-~-~-·~-~-.'.~~~-e~--~-~-~-~~ .. ~.~~-~~~-~~-~.'..~.~~~-~I ················· .................. 18.5 I 92.5 12.8 

LOWEST RESULTs.-Rows 30 inch.es apart and beets 10 inches 

in TO\'\".··•••••••·····••••••···•••••••••••······••••············••······••·••··•••••·· .................. .................. I 14.2 78. I 18.4 

Average of rows 24 and 30 inches apart and beets 4 to 6 in-

ches in ro\v .......................................................................... 8 16 I 16. I 86.1 I 15.1 

Average of rows 24 and 30 inches apart and beets 8 to 10 in-

cbes in row ................. ....................................... 
111 

••••••••••••••• / 8 16 i 15.8 85 5 I 14.9 

Average of rows 14 and 18 inches apart and beets 8 to 10 

inches in row ........................................................................ I 8 

I 

16 

I 

15.9 I 86.4 I 14.1 

A ve:::8e i::0r=~-~-. ~-~ .. ~~-~. ~-~· .;.~~~~~- -~-~.~-~~ -~-~-~- -~-~~-~~-~ -~~ -~. '.~: 8 J6 17.4 87.3 I 11.6 

~ 
~ 
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i> 
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FIELD EXPERIMENTS. 

ANDREW BOSS. 

During several years past the Experiment Station has 
raised sugar beets to study various problems concerning 
their growth. The University Fann has proven to be 
well adapted to their production. The yields, per cent 
of sugar and the purity of the juice are all sufficiently 
high to make the yield per acre of sugar large. The 
Yalue per acre of the marketable crop is sufficient to 
make it quite remtmeratiYe to the farmer at the ordinary 
prices paid per ton for good beets at sugar factories. Thirty 
tons, more or less, have been fed each winter, to dairy and 
beef stock and to sheep, with satisfactory results, though at 
a valuation which would not pay for raising such small 
roots as are best to raise for a sugar factory. While these 
sugar beets have contained nearly a~ much dry matter per 
acre as large stock beei:s, it costs considerably more per acre 
to produce them. They will not pay as well to raise for feed 
as will the large varieties of mangels. 

Distance Apart to Gron' For Sugar.-ln 1897 an ex
periment was undertaken to stmly the best distance apart 
to grow sugar beets when grown for sale at a sugar factory. 
The yield per acre, the per cent of sugar, the purity of the 
juice, the form of the roots and the labor required to grow 
the roots were the factors especially noted. The factory de
sires beets of good form, with a high percentage of sugar 
and with high purity, that the expense of manufacture may 
be at a minimum. The farmer seeks also large yields per 
acre and he wishes to grow them in such manner that the 
expense of cultivating and harvesting may" be as low as is 
practicable with the best results. 

For the purpose of this work thirty-two 1-20th acre 
plots were used. On plots numbered from 7 to 22 seed of 



Sugar Beets.- Hows 18 inches-apart, beets 4 inchc:-; apart -in the 1"0\Y. 

Sngar Ilcets.-Ho\YS 1R inches npart. ll(Tts S inchc::-; apart in ihc row. 
Sugar Bccts.-18 inclH:s a11art, beets 6 inches apnrt in the row. 
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406 SGGAR BEETS. 

the Klien Wanzlieben variety, obtained from the Norfolk 
Beet Sugar Co., Norfolk, :\ebraska, was planted on May 
15th. On May 20th these plots were duplicated as to man~ 
ner of planting, but seed of the same variety imported from 
Germany was used. The soil is a medium rich one of mixed 
clay and loam with good drouth resisting qualities. 

Plan of the Experiment.-On plots numbered 7, 8, 9 and 
10 the seed was planted in rows 14 inches apart. The beets 
on plot 7 were thinned to 4 inches apart in the row; on plot 
8, to 6 inches apart; on plot 9, to S inches apart, and on plot 
10, to 10 inches apart. All other conditions were alike so 
far as is known. On plots 11, 12, 13 and 1-± the beets were 
planted in rows 18 inches apart and thinned to 4, 6, S and 
10 inches apart respectiYely in the row. 

On plots 15, 16, 17 and 18 the rows were made 24 inches 
apart, and on plots 19, 20, 21 and 22, 30 inches apart. 
These also were thinned to 4, 6, S and 10 inches apart in 
the row. 

Preparation of the Soil.-The Janel on which these beets 
grew had raised a crop of oats the year previous and was 
plowed 6 inches deep in the fall. In the spring of 1897 well 
rotted barnyard manure was applied at the rate of twenty 
tons per acre and the land again plowed at a depth of nine 
inches. The spring plowing was clone early and the land 
was harrowed frequently until the heet seed was planted. 
This frequent cultivation killed the weeds which had germi
nated early and gave the beet seed when sown, an even 
chance with the weeds. 

Sowing the Seed.-The seed \Yas sown with a small 
garden seed drill at the rate of eighteen pounds per acre on 
the plots with rows 18 inches apart. Proportionately 
more seed per acre was sown on the plots with rows 14 
inches apart and proportionately less on the plots where 
the rows were 24 and 30 inches apart. A stand may be ob
tained by sowing as little as ten or twelve pounds of seed 
per acre, but to make sure of a stand and to insure against 
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the necessity of transplanting, which is an expensive opera
tion, it is better to plant eighteen to twenty pounds. The 
seed was planted three-fourths of an inch deep. 

Cultivation.-Cultivation was started as soon as the 
plants could be seen in the ro\\'. A two-wheel hand hoc was 
first run over the row and immediately follo\\'cd by culti\'a
tion between the rows with a fine toothed culti,·ator. :\ 
hand machine was used between the fourteen and eighteen 
inch rows and a horse cultivator between the t wcntv-four 
and thirty inch rows. This plan of cultivation was follo\\'cd 
until the beets were large enough to thin out. The cultiva
tor was run rather shallow to avoid bringing ne\\' ,,·eccl 
seeds to the surface and yet deep enough to presen·e a dust 
blanket one and one-half to two inches deep. 

Thinnmg the Beets.-\'Vhen the beet leaves were i\\'o to 
four inches in length the beets were "hunched" hy cutting 
out sections with narrow hoes, and then thinned by hand. 
Any weeds found in the row were pulled out at the same 
time. After the thinn;ng had been done the cnlti,·ation 
given was largely with horse cultivators, except where the 
rows were fourteen inches apart. One hand hoeing was 
given the entire field after the beets were thinned. 

Harvesting the Beets.-When the beets \\'ere mature 
they were pulled by hand using a potato fork to loosen 
them in the soil. They were topped as soon as pulled and 
carried into piles and covered to prevent wilting aml sun
burning. After standing in piles for a few days, samples 
were taken for analysis and the beets were hauled to the 
barn for cattle feed. 

The Results.-Table XLIX. is a statement of the man
ner of planting the Nebraska seed and gives the yields of 
the individual plots of that variety. 

Table L. in a like manner gives the results of the 
trial of the German seed planted five days later. 

In Table LI. are given the average results of the dup-



408 SUGAR BEETS. 

licate plots. It will be seen by Table LI. that the high
est percent of sugar was obtained from beets planted in rows 
eighteen inches apart and thinned to four inches in the row. 
The largest yield of beets per acre was obtained where they 
were planted in rows eighteen inches apart and thinned to 
eight inches in the row. The highest purity was reached in 
the plots where the rows were eighteen inches apart and 
thinned to four inches. The largest cash return per acre 
was made from rows eighteen inches apart and thinned to 
four inches in the rO\\'. From a study of the entire table and 
records at hand it is quite apparent that the best economic 
results were produced by planting the beets in rows eighteen 
inches apart and thinning to six or eight inches in the row. 
Planting in rows fourteen inches a part and thinning to four, 
six or eight inches apart gaye nearly equally good results as 
did also plantingiri eighteen inch rmvs and thinning to four 
inches in the row. The additional amount of hand labor 
necessary in rows too narrow to allow of horse cultivation 
and in thinning, weeding and harvesting the sma1ler beets 
grown under these conditions is very expensive, and reduces 
considerably the net value of the prod net to the farmer. 

Table LII. shows that in the averages of eight plots ot 
each of the fourteen, eighteen, twenty-four and thirty inch 
rows and including all distances apart in the row, there was 
practically no difference between the fourteen and eighteen 
inch rows; the per cent of sugar, the purity of the juice and 
the yield of beets and of cash from these plots being nearly 
the same. There was a considerable reduction in the per 
cent of sugar, yield of beets, and cash yield per acre in 
the plots where the rows were twenty-four inches apart, 
while the purity remained about the same. In the plots 
with rows thirty inches apart both yield and quality were 
lower. 

By consulting Table LIII. we find that there was little 
difference in the averages of plots where the beets were 
grown four, six and eight inches apart in the row. Ten 



FIELD EXPERIMENTS. 

inches apart in the row were evidently too far apart for tl1« 
largest yield of cash and for the highest purity. 

As there appears from this trial to be no direct athar1 t 
age in planting the beets in fourteen inch rows nor of lea\ 
ing beets closer than six or eight inches apart in the eighte,·11 
inch rows, economy of labor would dictate that for our co11 
ditions we plant the rows eighteen inches apart and thi11 
the beets to five to seven inches a part in the row. 

TABLE XLIX. Results when Sugar Beets are Planted at Various 
Distances. 

Dis- Dis-
For1n Smooth- Per 

I 
Yield per Ac1 t·. 

ta nee tau cc 
apart be. 

I Plot No. in the tween of ness of cent jPurity fleets, 
TO\V. TO\'\'S, 

I 
Valul·. 

Inches Inches. Roots. Roots. Sugar.I Tons. 

-- ·-

7 ............................. 4 14 65 rough. 
I 

17.U HG.0 16.8 $67.:.!(I 

8 ............................. 6 14 60 .. 17.2 87.0 16.1 64. ltl 

9 ................ ........... 8 14 55 medium.I 17.3 87.3 17.6 70.-J.{I 

10 ....................... ..... 10 14 50 smooth. 15.1 81.0 1 7.1 68.111 

11 ............................. 4 18 65 18.5 D2.5 15.3 61.:...'.!1 

12 ............................. 6 18 55 16.8 R6.6 15.~ G2.(Hi 

13 ...... ······················ 8 18 45 medium. 16.6 88.8 15.7 62.~tl 

14 ...................•.... .. 10 18 45 smooth. 16.3 86.2 16.4 65.(,() 

15 ............................. 4 24 50 16.8 85.3 14.7 58 ...... tl 

16 ...............•..••.••... 6 24 45 15.2 83.0 16.3 65.:!fJ 

17 ...••..•.••................. 8 24 40 15.5 86.5 16.6 66.<111 

18 ...................•......... 10 24 40 16.6 86.9 14.9 59.11() 

19 .......................... ~ 4 30 55 16.0 85.1 15.8 6.3.:!ll 

20 ............................ 6 30 50 medium 15.6 84.7 14.1 56.•Ill 

21 ........................ .... 8 30 40 15.6 83.9 17.1 68.·111 

22 .............................. 10 30 35 smooth. 15.5 83.4 15.6 62.'lfJ 
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Table L. Results when Sugar Beets are Planted at Various 
Distances. 

Dis- Dis- Yield per acre. 
tance tance Form Smooth- Per 
apart be- of ness of cent 

Plot No. in the tween 
Roots. Roots. 

Purity Beets I row. rows. sugar. Value 
Inches. Inches. Tons. 

23 ............................. 1 4 14 45 I very I 17.6 85.8 

I 
17.6 $70.40 smooth. 

24 ............................. 6 14 50 
•mooili I 18.3 87.1 16.3 65.20 

very 
25 ............................. 1 8 14 45 smooth. 14.9 84.0 

I 

16.2 64.80 

26 ............................. 10 14 40 .. 16.0 87.4 16.7 66.80 

27 ............................. 4 18 40 smooth. 17.5 87.0 17.1 68.40 

28 ............................ 6 18 35 medium. 16.'7 87.0 J.7.8 71.20 

29 ............................ 8 18 35 smooth. 15.8 87.0 19.6 78.40 

80 ............................. 10 18 35 15.7 81.8 17.9 71.60 

31. ............................ 4 24 30 16.2 84.8 15.8 63.20 

32 ............................. 6 24 35 medium. 16.2 94.2 16.4 65.60 

83 ............................. 8 24 30 17.1 87.7 15.6 62.40 

34 ............................ 10 24 so 17.0 87.2 16.9 67.60 

35 ............................ 4 

I 
30 35 smooth. 15.8 82.3 17.3 69.20 

36 ............................ 6 30 30 medium. 16.4 89.1 18.6 74.40 

87 ............................ 8 

I 
30 25 15.2 82.2 18.0 72.00 

88 ............................. 10 30 2.5 smooth, 14.2 78.0 15.9 63.60 
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Table LI. Sugar Beets. Aver&.8'8 of Two Trials. 

Average of Two Trials. 

Plots No. 

7 and 23 ... ............................ 
8 .. 24 ................................ 

9 .. 25 ................................ 

10 .. 26 .................... ........... 

11 .. 27 ......................... ...... 
12 .. 28 ................................ 

13 .. ?.9 .......................... ····· 
14 .. 30 ........ ....................... 
15 .. 31 ................................ 

16 " 32 ............... ················ 
17 .. 33 ....................... ....... 
18 .. 34 ................................ 

19 .. 35 ................................ 

20 .. 36 ................................ 

21 .. 37 ..... .......................... 
22 " 38 ............................... 

Dis- Dis-
tance tance Form Per 

a~:rt h~~~n of cent 
row. rows. Roots. Sugar. 

lnches. Inches. 

4 14 55 17.3 

6 14. 55 17.7 

8 14 50 16.1 

10 14 45 15.6 

4 18 52 18.0 

6 18 45 16.8 

8 18 40 16.2 

10 18 40 16.0 

4 24 40 16.5 

6 24 40 15.7 

8 24 35 16.3 

10 24 35 16.8 

4 30 45 15.9 

6 30 40 16.0 

8 30 32 15.4. 

10 30 30 14.9 

Purity 

b5.4. 

87.0 

8i'\.7 

84.2 

89.8 

St1.S 

87.9 

84.0 

85.1 

88.6 

87.1 

87.1 

83.7 

86.9 

88.1 

S0.7 

Yidd 
per 

acre. 
Tons. 

17.2 

16.2 

16.9 

16.9 

16.:? 

16.6 

17.6 

17.1 

15.2 

16.3 

16.1 

15.9 

16.5 

16.3 

17.5 

15.7 

Value 
per 

acre. 

1$fi!U:H) 

64.bO 

67.60 

67.60 

64.80 

66.40 

70.40 

68,40 

60.80 

6G.~O 

64.40 

6:1.60 

66.00 

65.20 

70.00 

n~.so 

TABLE LII.-S11ga:r Beets. Distance Apart of Rows. 

Per cent Beets, Value 
Average of Eight Plots. Sugar. Purity. per Acre. per Acre. Tons. 

Rows 14 inches apart .......... 16.7 85.5 16.8 $67.20 

Rows 18 inches apart.. ............. 16.7 87.1 l(l 9 67,60 

Rows 24 inches apart ................ 16.3 87.0 15.9 63.60 

Rows 30 inches apart ................ 15.6 84.8 1G.5 66.00 

-·----·-

TABLE LIII.-Sugar Beets. Distance Apart in the Row. 

Per cent Beets, Vniue 
Average of Eight Plots. Sugar. Purity. per Acre. per Acre. Tons. 

Thinned to 4 inches in ro\v ...... 16.9 86.0 16.3 $65.20 

Thinned to 6 inches in row ...... 16.6 86.8 16.a GG.20 

Thinned to 8 inches in row ...... 16.0 87.2 17.0 68.00 

Thinned to 10 inches in row ...... 15.8 !14.0 16.4 65.60 

-- -------· -- ------ -~ 



PROPOSED EXPERIMENTS FOR 1898. 

During the coming year it is desired to continue the 
experiments in the culture of sugar beets. The general plan 
of the work will however be somewhat different from the 
plan pursued in former years. The United States Depart
ment of Agriculture has requested the co-operation of the 
Minnesota Experiment Station in sugar beet experiments, 
and the director of the station, W. M. Liggett, has been 
appointed a special agent of the department in sugar beet 
investigations. A limited quantity of seed has been supplied 
the station on the conditions stated in the following com
munications: 

UNITED STATES DEPARTMENT OF AGRICULTURE, 

DIVISION OF CHEMISTRY. 

WASHINGTON, D. C., FEB. 1st, 1898. 

CoL. Wl\r. M. LIGGETT, Director, 
St. Anthony, Park, Minn. 

Dear Sir:-For many years the department of agriculture 
and many of the experiment stations of the country have 
been experimenting with sugar beets. In addition to the 
special plots cultivated at the experiment stations, it has 
been the rule to distribute packages of seeds promiscuously 
in all parts of th~ country. Experience has shown that not 
more than twenty per cent of the persons who received seed 
this \vay follow out the direction for planting and cultiva
tion, and do not take enough interest in the matter to secure 
samples for analysis. 

It is evident that this work, while interesting and val
uable from a certain point of view, can never secure the 
definiteknowledgewhichitis desired to obtain. Thetime has 
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come now when it is important th[,t more careful experi
mental work be done. The secretary of agriculture has 
designated me to purchase high grade beet seeds for experi
mental purposes, and to distribute only to the agricultural 
experiment stations and in such other localities as may be 
deemed useful. 

It is the policy of the department from now on to secure 
more definite experimental work than has heretofore been 
possible. We prefer to send a larger quantity of seed to 
fewer persons and only to those who will sign an agreement, 
to prepare the soil, plant and cultivate the beets, harvest 
and weigh them and secure samples for mialyses in accord
ance with specific directions and as far as possible under 
superv1s10n. 

I earnestly urge upon you as a director to pursue the 
same line of investigation. Instead of sending promiscuously 
hundreds of packages of seed to different parts of your state, 
secure pledges from twenty-five reliable farmers who will 
undertake under your direction to prepare the soil, plant, 
cultivate and harvest the beets in such a way as to obtain 
definite knowledge. You will furnish the directions for con
ducting the work, and if yciu prefer, you may use those 
contained in farmers' bulletin 52. It is suggested that the 
seed be distributed so as to cover as nearly as possible all 
typical varieties of soil within your state. 

The particular data desired is as follows: Character of 
soil, geological and otherwise; value of soil per acre at mar
ket rates; cost of plowing and sub-soiling; cost of prepara
tion of soil for planting; cost of planting; cost of thinning 
and cultivating and the number of times cultivated and 
how; cost of harvesting and topping; definite cost of de
livering beets at a factory of a distance not more than six 
miles or at a railroad station of a distance not more than 
six miles; exact area under cultivation; exact weight of 
beets harvested; exact weight of beets after removal of the 

tops. 
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Wherever possible, the area under cultivation and the 
weights obtained of harvesting should be checked by a rep 
resentative of your station or a committee appointed by 
you. No guess work of any kind should be allowed to enter 
into the report. Wages of the farmer and team should be 
charged at the reguar market rates. It is earnestly request
ed that the greater part of the seeds which we send you, 
shall be disposed of in the manner suggested. 

Very respectfully, 

DR. H. w. WILEY, 

Chief, Division of Chemistry, 
Washington, D. C. 

H. W. WILEY, 
Chief of Division. 

Feb. 14, 1898. 

Dear Sir :-Co-operative experiments of the nature men
tioned in your letter of February 1st, we believe can be car
ried out successfully in this state. Your plan meets my 
hearty approval. 

The distribution of packages of beet seed promiscuously 
is only of value in educating o'ur people bow to plant, culti
vate and harvest. When instructions were strictly followed, 
they learned that it required labor and intelligent care to 
grow sugar beets that would give a high per cent of sugar. 
Much interest has been taken in sending samples for analy
sis, but little care has been taken in cultivation and in selec
tion. This is dearly demonstrated by the higher average of 
per cent of sugar and purity of the three hundred and sixty
one samples made of beets grown on the experiment farm 
for the last ten years. 

There are many localities in the s:J:ate which are taking 
great interest in the culture of sugar beets, and there has 
been some little effort to encourage the building of factories. 

The Commercial Club of Albert Lea is taking a great 
deal of interest in this work, and employed a .tr).an last year 
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to superintend their experiments and expect to do so again 
this year. Mankato and Austin are also taking· an interest 
in the work, and experiments are being made in colllJL'd ion 
with the boards of trade. At \Vinona much careful work 
has been done. At Madison, and Dawson, in LaL' qui l'arlc 
county, as well as in many other places in thL' statL' there 
have been both interest and enthusiasm shown in maitl'rs 
pertaining to sugar beets. 

We will make a general supen·ision of thl' work which 
vou have outlined and will ask those intcrestl'd at different 
places in the state to carry out the work under onr direc
tions. 

Guess work should not be allowed in any L'X pcri men ta! 
work and we will not accept it. I heartily :tgrcc \\'ith you 
that a smaller amount of work done thoroughly, will prn\"c 
to be more satisfactory. 

Very respectfully yours, 
WM. ).I. LIGGETT, 

Di1-cctor. 
The conditions under which the beets arc to he grown 

are as follows: 
1. The soil must be snit<ible for sugar heel culture, as 

stated on page 378. The land must be plo\\'C(l deep, at 
least nine inches, and if subsoil is .hard, a subsoil plow 
must be used. 

2. An accurate account of the time spent in plo\\"ing, 
planting, harvesting, etc., must be kept so lhal the cosl of 
producing the crop can be accurately ascertained. 

3. At least a quarter acre plot must be gl-o\\·n, and a 

half acre may be grown if desired. The beets must be grown 
in ro\vs 18 inches apart and from 5 to 7 inches apart in the 
row. 

4. The beets arc to be properly carec1 for and kept free 
from weeds, and the crop in the fall to be properly har\'cstcd 
and weighed so that all of the data 011 p;rgc ::87 can 1Je 
given. 
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The general plan is to grow the beets in the samewayas 
if grown for a beet sugar factory. It is believed that it the 
work is done more systematically that even better results 
can be obtained than those reported in this bulletin. 

GROWING BEETS FOR BEET SUGAI{ FACTORIES. 

Since the preceding bulletin has been prepared for the 
press I have received a letter from Hon. Henry Keller, gen
eral manager of the Minnesota Beet Sugar Manufacturing 
Co., of St. Louis Park, lVlinneapolis, Minn., stating that a 
sugar beet factory will be in operation at St. Louis Park 
October 1st, 1898, and it is desirable to obtain contracts 
for growing sugar beets. 

He also states that beets proper! y grown and contracted 
will be paid for at the rate of $4 per ton, the shipper to pay 
the freight charges to St. Louis Park at the following rates 
per ton: 1 to 20 miles, 3oc.:.; 21 to 35 miles, 40c.; 36 to 50 
miles, soc.; 51 to 70 miles, 60c.; 71 to 100 miles, 80c. over 
the Chicago, Milwaukee & St. Paul and the Minneapolis & 
St. Louis Railroads. On all other roads $1.75 per carload 
will be added for switching. 

This notice is given that any who desire to grow sugar 
beets may have an opportunity to grow them for the sugar 
beet factory. 

WM. M. LIGGETT, 
Director. 
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