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t>epa1:1tments of H.g.t1ieu1tuPe and Chemisttry., 

Ll1THER FOSTER, AGlUCULTURIST. . J AS. fl. SHEP ARD, CHB:\I LT. 

THE SUGAR BEET. 
The Station began its work in the cultivation of the sugar 

beet three years ago, the single object of the experiment being to 
determine if the sugar beet, cor:taining a per cent of sugar large 
enough for profitable manufacture, could be grown here in South. 
Dakota. Methods of planting, fertilizing and cultivating cam� 
in as secondary matters only, those already established in France 
and Germany being followed as nearly as seemed practical for our 
new soil and higher priced hand labor. The high sugar per 
cent. being now satisfactorily settled, the attention of the Station 
may, in the future, be directed to the economic production of the. 
crop. 

SorL.-In the matter of soil and climate our State meets fully 
the requirements laid down hy those who have experimented on 
the subject. While it is claimed that there is no definite rule: 
for the chemical composition of a soil suitable for the cultivation 
of the sugar beet and that the character for the purpose must be 
determined by actual trial, yet, a sandy loam with a :subsoil of 
clay is universally recommended. This sandy loam, with few 
exceptions, is the soil found all over the State of South Dakota.. 
Our soil also combines, to a remarkable degree, other character­
istics essential to successful beet culture, viz.: a tillable depth. of 
from twelve to fifteen inches, well drained, mellow in 
texture, not becoming hard or compact after rains and lending 
itself easily to tillage. In addition to this we have what may 
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be cla�sed, in general, as an early soil, a point of much value in 
the full grmvth and maturity of the beet. 

TEMPERATURE.-Temperature and rainfall exercise the most 
pronounced influence not only on the yield in tons per acre but 
also on the saccharine qualities. Authorities agree that a mean 
temperature near 70 degrees during the three summer months is 
that best adapted to sugar beet culture. Dr. Wiley, Chemist of 
the United States Department of Agriculture, in his bulletin on 
the Sugar Beet Industry, gives a map showing the sugar beet 
belt of the United States. Tbis includes a zone 200 miles wide, 
extending roo miles north and south of the mean isotherm of 70 

degrees Fabr. for the three summer months of June, July and 
August for a period of ten years from '79 to '90. Of this zone 
he says, ''By the kindness of the Signal office I have obtained a 
record of mean temperatures and precipitation for each month in 
the year for a period of ten years of those portions of the country 
in which the culture of the sugar beet is most likely to succeed. 
Also from the same source a tracing of the mean isotherm of 70 

degrees Fahr. for ten years for the three mouths ofJune, July and 
August. Extending for 100 miles on either side of this line, the 
map shows a belt extending from the Atlantic to the Pacific, 
within whose limits the most favorable conditions for growing 
beets, as far as temperature alone is concerned, will be found. 

The mistake must not be made of supposing that all the 
region included v,,ithin the boundaries of this zone is suitable for 
beet culture. Rivers, hills and mountains occupy a large por­
tion of it and much of the rest would be excluded for various 
reasons. On the other hand, there are many localities lying 
outside of the indicated belt, both North and South, where 
doubtless the sugar beet will be found to thrive. The map, 
therefore, must be taken to indicate only in a general way those 

·localities at or near which we should expect success to attend the 
growth of sugar beets in the most favorable conditions other than 
temperature alone. 

In respect to the rainfall it is necessary to call attention to 
the fact that a wet September and October are more likely to in-
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jure a crop of sugar beets than a moderately dry Jnly and August. 
A wet autumn succeeding a dry summer is almost certain to 
materially injure the saccharine qualities of the beet before it can 
be properly harvested. In this regard it will be seen from t�1e 
tables of precipitation that the two Dakotas are more favorably 
situated than Oregon and Washington." 

The map shows this line of 70 degrees mean temperature 
referred to, enters South Dakota on the East slightly South of 44 
degrees Long. , then tending northward it crosses the Missouri 
rive-:- just north of 45 degress Long. , thence directly South 
through the western part of the State. This map puts almost the 
whole State within the sugar beet belt. 

RAINFALL.-The amount of rainfall necessar · to the full 
development of the sugar beet, depends to a large degree on the 
character of the soil and temperature. Moisture sufficient to 
make the desired ·growth should come during the summer months, 
giving the last six or eight weeks of the season for sugar storing. 
The beet is less liable to be affected by dry seasons than most 
any other crop on account of its long root reaching far d'.J-.vn 
into the soil, and in seasons of drouth the percentage of sugar i 
so much gr.eater that it will largely make up for the shortage in 
yield. 

Dr. McMurtrie in summing up climatic conditions says: 
"The conditions are in general, comparatively dry and warm 
spring months during the time for the preparation of the wil, 
planting and cultivating the crop ; moderate temperature, abund­
ant and frequent rains during the summer months, the time for 
the ultimate development of the crop and its valuable constitu-: 
ents; a cool, dry fall, the time for ripening, harvesting and stor­
ing the crop. If these conditions prevail, the results will be 
good, otherwise but medium or even bad." 

It thus seems that so far as soil, temper�ture and rainfall are 
concerned, our conditions here i11 South Dakota are exactly right 
for the cultivation of the sugar beet and we may anticipate it 
adoption in the near future as one of our principal crops. 

SOIL PREPARATION. -The soil used by the Station is the 
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,ordinary upland sandy loam of the Big Sioux valley and has 
been for twelve years under cultivarion. A mechanical analysis 
.:made by the Station Chemist gave the following results: 

Top Soil-Eight and one-half inches. 
COMPOSITION� 

3 r. 5 per cent of pure sand. 
r r. 5 per cent. of organic matter. 
53. 7 per cent. fine earth. 
-5-3 per cent. of pure clay. 

Mixed soil, next under surface, six inches. 
COMPOSITION 

. . 33 per cent. of pure sand . 
.5 8 per cent. of organic matter. 
_56. 4 per cent. of fine earth. 
4.8 per cent. of pure clay . 

.Sub-soil, four inches. 
COMPOSITION 

.36. 3 per cent. of pure sand. 
4 per cent. of organic matter . 
.55 per cent. of fine earth. 
4. 7 per cent. pure clay. 
The ground was plowed to the depth of eleven inches in the 

spring just before planting. Deep plowing is necessary to pro­
vide room for root growth entirely beneath the surface since any 
part that projects is of little value for sugar. If the plowing be 
.done in the fall, the final preparation should be made at plant­
·:ing time, carefully avoiding any plowing or deep stirring that 
would cause a loss· of the winter's accumubted moisture. 
'Thorough preparation before planting is of prime importance. It 
:is one of the chief factors of a good crop. Any neglect here will 
be a source of frequent annoyance and extra labor throughout 
.the season. 

FERTILIZING.-The land used for the experiment received 
an evenly distributed coating of well rotted barnyard manure 
the previous fall, put on at the rate of twenty-four cubic yards 
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-per acre. An excessive quantity is not recommended, neither is 
-fresh or partially decomposed manure desirable as the tendency 
·would be to grow a large beet deficient in sugar content, the 
-natural resultant of a period of growth too rank and too much 
·prolonged for complete maturity. Foreign growers advise the 
.application of manure to the crop preceding the beet. the latter 
.,coming in as a second crop after the application. Stable manure 
if applied directly should be plowed under in the fall and not 
-:more than fifteen td twenty tons per acre used. 

PLANTING.-Experience teaches that the planting must be 
--exceptionally well done to secure a desirable stand. The seed 
::Should go into the ground as early in May as the temperatu.re 
--will insure germination. It may be considered safe when the 
..average daily temperature of the air reaches 50 degrees. 

The French and German seed growers have increased the 
J)er cent. of sugar by the continued careful selection of " nother 
beets ' '  for producing the seed, none being used that did not test 

·_a high per cent. of sugar. At present no seed should be used 
· but that coining from foreign growers through responsible im­
·porters. Those who wish to grow trial plats the coming season 
·will likely be able to secure the seed from the Agricultural De­
-:partment at Vl asbington. Mr. C. Kennedy Hamilton, Jr., 
.:Secretary of the Oxnard Beet Sugar Co., of Grand Island, Neb. , 
writes that while it is not possible for him to engage to furnish 
;any seed, if he bas a surplus at the time of planting he will be 
pleased to do all in bis power to serve the interest of the industry. 

It matters not so much what method is followed in planting 
-whether by hand, garden seeder or otherwise so the seed is put 
down into moist earth and covered at least one inch in depth. 
If this covering be well firmed it will assist in _holding the mois­
ture. Some have done this b.tter work satisfactorily with a 
loaded wheel-barrow. The porous shell encasing the_seed makes 
:an extra amount of moisture necessary to reach the real seed 
within and cause it to grow: Germination may be hastened by 

:soaking the seed in water at a temperature of 120 to 135 degrees 
for twenty- four hours just before planting. They can easily be 
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made dry enough to plant with a machine by mixing them wit ,_ 
plaster or dry soil . 

It is claimed that the largest yield per acre both in per cent.'. . 
of sugar and quantity of beets is obtained from thick planting:� 
where the rows. are from fourteen to eighteen inches apart and3: . 
the plants six to eight inches in the row. Here in South Dakot� 
the high price of band labor and cheapness of land would place · 
the limit of planting at that width of row easily cultivated witm:'. 
horse implements. This is usually estimated at e.ighteen ta,· · 
twenty inches, but even twenty-four inches seems quite narrow 
for most of our cultivators. The Station rows were thirty inches-. 
apart with plants thinned to eight inches in the row. 

Mr. E. L .  Spurling, of this county, secured an excellent'�, 
stand by using the Ravanna Press Drill. He fastened smal . I  
hoppers in the seed box over every fourth runner, thus making the ' 
rows, twenty-ei,ghtinches apart. The guage was opened full width ; 
and the runners put clown about two inches which left the firmed ; 
covering about one inch thick. In this instance t�e planting .  
was done in the latter part of May and the beets were up i n  seven: , 
days while in the Station planting done some days earlier ancl . 
covered by hand, the beets were five days longer in coming. 

The method adopted by Mr. Spurling makes the job 0:f" 
· planting short and easy. 

VARIETIEs.-The seeds for all varieties tested this season� 
with one exception, came from French and German seedsmen. 
The Agricultural Department at Washington furnished the fol­
lowing varieties : Bulteau Desprez' Richest, Dippe's Vilmorin,, . 
Florimond Desprez' Richest, Dippe 's  Klein Wanzlfben and'.t'_� 
Simon Legrand's ·white Improved. One variety came from the ·· 
Oxnard Beet Sugar Company, and one from the v'Vestern Beet. 
Sugar Compa'uy, of Sau Francisco. 

CuLT I VATION.--The early and often system of cultivatiom, , 
applies with emphasis to successful beet growing. This not only 
kills the weeds at starting bu( also forms a layer of fine mellow · 
earth which constitutes an obstacle to dryness. The loosened . 
layer acts as a mulch and tends to keep the soil below cooler .-
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while it prevet)ts the water from reaching the surface to be 
· evaporated. 

One careful hoeing at the time of thinning will, under ordi­
nary circumstances, be all the hand work required, the after 
cultivation being most economically done with the horse 
cultivator. The crop of the past season was twice hoed and four 
times cultivated. The implement used for the latter was an ad­
iustable harrow toothed cultivator and its work was very effec­
tive. Cultivation was all completed by the 20th of July, the sur­
face of the soil being left loose and free from weeds. 

THINNING,--The time recommended for this work is soom 
after the appearance of the fourth leaf. It can best be done, with 
least injury t,> the plants left standing, just after a rain. A 
sharp hoe of proper width will greatly assist in this work by 
cutting across the row leaving a small bunch standing every six 
or eight inche5'. The cutting must be deep enough to prevent 
any aftergrowth from the roots cut off. The bunches left stand­
ing by the hoe must be reduced to single plants. This 'i\Tork 
should be carefully done so that 1:he growth of the plant left 
standing will not be checked. 

HARVESTING. --Just when the crop bas reached its maxi­
mum in per cent. of sugar is a question not easily settled by any 
outward appearance of the beet. The test of the chemist is the 
only sure method. It is to the interest of both grower and 
manufacturer, where grown as a crop, that they stand in the 
field as long as a profitable increase of sugar continues. The 
test made for determining the maturity, detailed in another part 
of this Bulletin, showed a marked increase of sugar during the 
last few days of maturing. 

The crop should be harvested and stored convenient for pro­
tection before there is danger of injury through freezing. In this 
respect they require greater care than other root crops. A 
temperature low enough to freeze the surface of the ground will1' 
destroy their keeping qualities. Where small quantities are 
grown a spade may be used in harvesting, care being taken not 
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to puncture or bruise them that the keeping qualities may be un­
impaired. 

STORING.-Sugar beP.ts and mangles require the same treat­
ment in storage. They should be placed in cool, moist cellars, 
making the piles not to exceed four or five feet in depth. In the 
dry cellars of Dakota it is best to cover with· damp earth to pre­
vent wilting. This will also help to protect from freezing. The 
dirt must be put directly on the beets. no straw or litter of any 
kind intervening. By the above method beets have been kept 
on the College farm in the best condition into June. For perfect 
stor�ge the cellar should be kept at a temperature varying but 
little from 40 degrees Fah. 

The following is the official advice of the Oxnard Beet 
Sugar Company, to its patrons on the subject of beet culture : 

"THE SUGAR BEET CuLTURE.-In raising this vegetable the 
soil bas to be carefully selected. The best is a deep rich soil 
with a subsoil. that allows the surface water to · pass through. 
Although it requires a con;:;iderable quantity of moisture for its 
growth, it cannot bear standing water. It is advisable to select 
the best piece of land available, not too wet of course, but neither 
too dry. A sandy hill for instance might dry out too quickly. 
Land on which 35 bu. of corn to the acre can . be raised will do. 

WORKING THE SOIL.-To obtain gro�th it is best to plow 
deep, to allow the beet to extract as much as possible from the 
soil. But this can be done only gradually i. e. by plowing r to 
2 inches deeper every year so to reach a depth of r 2 to 1 4  inches. 
This method refers only to a deep soil. Where the soil is only 6 
to 7 inches deep a subsoil plow must be used; thereby preventing 
the turning up of a dead subsoil. Land which has been plowed 
I 2 inches deep in the fall, does not require to be plowed in the 
spring. When the plowing is finished, the land must be thorough­
ly worked with a heavy sharp harrow in order to get rid of all 
roots and trash. It should then be rolled as thoroughly as 

,possible. when it will be ready for the sowing of seed. 
For this purpose the implement dealers of Grand Island have 

in stock, hand sowing machines as well as larger ones for horses. 
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The seed should be planted in rows r6 to 18  inches apart, and 
not deeper than one inch. The machine to be set in such a way 
as to drop r8 to 20 pom1ds to the acre. The right ti t�1e for sow­
ing depends mainly on the climatic conditions of the local ity, 
whether there is danger of heavy night frost or not . The sow­
ing should not be too late, else the culture of the beets might 
interfere with the harvesting of small grain, and moreover the 
beet needs i ts time to get a hardy growth . The land fo be planted 
should be divided into three parts, the first of which should be 
sowed down about the 20th of April, the second May r st ,  and the 
last May roth. Every sowing machine has a small roller to cover 
the seed, but it is much better to use the large roller. 

The seed will take from ten to fourteen day to sprout. Two 
or three days after the young shoots appear, the soil between the 
rows should be loosened with a horse hoe about one inch deep, 
in order to keep out the weeds. After one or two days the land 
should be rol led again with the large roller, to prevent the air 
and sun from drying i t  out .  This does not hurt the beets at all ,  
except in the early morning, when there is dew on them. After 
a week's rest the beet will have its fourth leaf and then is the 
time to begin thinning them out. The quicker this is  done the 
better for the growth of the beets and the yield of the crop. It 
must be done in the following manner : Hoe right across the row 
with a hoe four inches wide, in such a manner as to leave a bunch 
of four or :five plants every six or seven inches. After one day' s 
rest reduce the bunches by hand to one good plant. Children do 
very well  for this work. When this is done the most important 
and disagreeable work is over, al l that remains is to keep the 
land free from weeds. About a week after thinning out go 
through the field with horse hoe, working it two inches deep. 
Two weeks later repeat this, going possibly somewhat deeper. 
About the beginning of July the beets will have reached such a 
growth, that the leaves will entirely shade the ground and no 
more work is necessary unti l  harvest. " 
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NOTES ON TE l:L'.I S  A N D  M E'l'HODS USED IN A ALYSIS. 
SA-:1r PLIN G ·rnE  BEETS.-It is a well nnderstood fact t hat i ndividual beet,s belong­

ing to the same variety and cult ivated u nder the same conditions frequently va1·y 
very widely in t heir  sugar content .  'l'bis  difference often amounts to t h ree or fou r  
per cent. Largo. over grown beets  usu a l ly contai n. a low percen.tage of sugar. 
Likewise sma l l . unde veloped beets arc l ow in sugar content .  Ot l ;er ci rcnmstanc:es 
being' equal,  mec1ium sized beets are more l ikely to give a true average of tbe 
value of the c rnp tb an either tho largest or the smallest specimen s grown.  As a rule 
tho smaller beets when fully developed are h igh and, as p reviously stated . the 
largest are apt t-o be low in their per cent. of  sugar. Of course exceptions may 
occur to any r u le, 

In  this year's work all sending samples were requested to send six average 
beets  of each variety. These beets were arranged in order when they reached the 
laboeatory and four average s ized beets f l'om every lot were taken for analysi s.  
This was done in  order to avoid givi ng ou1; re ults  t hat, were e ither to h i gh or too 
low.  An average resul t  was sought for that wou ld be as near the t ruth as i t  is  
possi ble to arrive by means of such a l i mited n umber of analyses. I n  case fou r  beets  
or less were sent by any one  person they were a l l  used for  anal.vs.is .  Per haps i t  
would b e  pcrmissable t o  note here that t o  those sending less than si x beets, other 
motives than a. desire t o  sec ure e ither big·h or low resu l ts. m ust be at tributed, 
since we certain ly have no e xperts am, rng us who cou ld approximate with any 
degree of acc uracy the sugar conte n t  of any of the  samp les se nt. 

Pim CENT. O F  SUGAR IN THE \VH.OT . ..  E B KET.-This was determined as follows : 
Fl'om each i nc1ivid nal of the variety unde r a nalysis, the crown was C llt  off and re­
jected . Then a l o ngitudinal  prism was resorYed from the center of each be t by 
slic i ng off t he s ides of the beet. '.:l'hese p ri sms we re thon gra ted on an ordinary t in  
grater and  the grati ngs wo re thoroughly mixed. A sample of t he p u lp thus ob­
tained ,,as accurately weighed out i n to · tared dish and used for anal .rsi s. 'l'he 
actual  amo u nt used wtts in eR .ch cas 6.04 grams. or  the normal we"ight for the fine 
Schmidt & Haensch double wedge compensation. half-shadow saccha ,  imeter . · ub­
sequently used in tbe po lari zatiou of the sam ple.  This pu lp  was now transfe ' l 'ed 
to a :fi ltel ' ing tu be and by means of 05 per con t a lcohol was completely extrac ted 
in a Soxhlet's apparatus. Basic lead �v· ,ta, tc was next added to clari fy the solu­
tion which was then di luted up to  e xact ly 100cc, fi l tered i nto a narrow 11ecked flask 
to avoi d evaporation and then polarizell v.ith the usual precautions. 'l'his method 
gives re. u lts that are accurate. 

MARC.-By this term is  mea nt t he dr ied chips remai ning a fter the sugar and 
j uice ha.Ye been e xtracted. 'l'h is  de ermination was made by drying to a constant 
weight the contents of t he :filter tubes and ret urning the results in per cent. of the 
whole beet. 'l'he results are accurate. 

STIGAR IN TUE .furc E .-Tbis was calculated from the data already obtained and 
the resu l ts are accurate. 

DEGREE IlRIX.-As soon as the Sftmple for extraction was weighed out, the 
remainder of the pulp was p laced in a skong canvas bag and the j n ice forced out 
by pressure. The j uice was now placed in  a tal l  ja r  and the tempe rature reduced 
exact1y to 60 degrees F when the readi r  g of the Bri x spindle was tal'en. This determ­
ination is b u t  a crude one at best, and especially was this  the case in the over­
heated basemen t  rooms i n  which the Experiment Ste tion labatory is i t uated. 'l'he 
uncontrol lab le heat frcm the steam feed pipes passi ng through the room must of 
n ecessity cause some evaporation from the finely divided pulp .  This would tend 
to condense the j uice and give too h igh a reading. It  i apparent that too high a 
degree Bri x wi l l  give a purity co-efficie n t  too low. B u t  i t  was th ought that in the 
present stage of the sugar beet problem in South Dakota, especi a l ly when the 
meagre data obtainable from th ose sending samples, were taken i nto e:onsiclera-
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tion, more emphasis should be p laced u pon an accurate determi nation of other 
data. 

• 

PuruTY Oo-EFFICIENT.-'.rlrn Bl'ix spindle is so grad uated that it shows ap­
proximately th per cont .  of sug ar in a sol ution of pure cane sugar in water. B ut 
this in trument has c me i n to quite ex tended n se in -uga r  fal! torios, whe · it has 
boon used for solutions, such as cane j uice and bee t j uice. which are manifestly 
sug a,r .  Hence its readi ngs in such cases al'e sti l l  more at fau lt .  But it has become' 
not pure somewhat customa ry to detcl'mine the so-called pu rity co-efficient by 
dividing- tbe sugar in L he j uice by tho degree B ri x .  It i;:. eYident from what has 
been :;aid tlutt the res u lts so obtai ned in the prese nt case a re too low. 

RESULT OF THE SEASON ' S  \,VoRK.-Owing to the great 
interest ·which now is awakening throughout the sugar beet belt, 
it was decided to investigate all available data tending to throw 
light upon this economic problem. At the beginning of the 
season nearly one hundred samples of seed were distributed 
throughout the state. Farmers were requested to note character­
istic features of soil, cultivation and such other matters as would 
go to prove or disaprove the adaptability of various sections of 
the state for sugar beet culture. In the results obtained from 
those to whom seed was sent much disappointment is felt. But 
an insignificant number of those receiving seed have responed at 
all. _Some of those who have responded have sent no samples, 
giving as reasons that they planted the seed too shallow and it 
failed to grow; that the beets did not grow so large at they 
expected; that they wanted the beets to try for eating purposes; 
for stock feeding, etc., etc. 

Many have received seed from the Department of Agri­
culture at Washington and some of these have sent in samples 
until with what was raised at this Station and with what came 
from those that received seed from this Station and from other 
so_urces, quite a respectable number of samples have been received. 
While the information is valuable thz..t has been thus co:lected it 
might have been much more valuable had the farmers co-operated 
with the Station in a more careful mannar. In most every case, as 
will appear from an inspection of the results given, the data were 
not complete. 

MATURITY OF Tmt BEET AND THE SuGAR CoNTENT.-It 
is not an easy matter for inexperienced cultivators to decide just 
when the sugar beet has completely ripened. It . is important to 

• 
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determine this fact since immature beets are. manifestly poor in 
every desirable respect. 

It is generaly conceded that the last few days before ripening 
add materially to the sugar content of the beet. In loca1ities 
where fall rains are copious and warm weather prevalent, there 
is danger of second growth setting in and this results in the 
injury of the beet. But with our dry tall weather, our warm days 
and cool nights, it seems there should be found the ideal condi­
tions for the safe and complete ripening of the sugar beet. 

In order to throw as much light as possible upon this question, 
it was decided to analyze at different intervals one of the seven 
varieties grown by the Station. But before beginning the work 
the difficulties in the way of depending upon a chemical analysis 
alone were taken into considei;ation. First there is the fact of 
the variation between individuals to be considerei, and secondly 
there remains the great difficulty of securing an average sample 
of the variety under consideration. So in addition to the work in 
the laboratory I made it a point to examine the samples as they 
vvere growing in the Station plat. 

The variety chosen was Dippe' s Vilmorin and the first analysis 
was made on October 9th when all the samples were still growing. 
All the varieties raised at the Station were 1planted May 1 6th, and 
the samples were analyzed within a few hours after harvesting. 
The samples were not taken consecutively from those beets growing 
side by side but were taken from different points in the row. In 
the case of the variety used in this investigation every precaution 
was taken to have the samples selected for analysis as uniform 
among themselves as possible thus endeavoring to make the 
results indicate the same average. The results of . this analysis, 
Station Number 1 8 , were as follows, the numbers expressing 
per cents : 

���f::�: }� j��!� -���-� .  · ,_
._ ._ · . .-.-.-.-.-.-.-.-.-.-.-. .  .-.-.-.-.-.-.-.-.-.-.-. .-.-.-.-.-. -.-.-.-.-.-.-.-. -. : : : : : : : : :  JU� 

]Ylarc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.75 

��f.fi;� c�='!mcie�t .· .... .. .
.
.. . · .
. · : .· : .. _. .. . .. : .. _. : : . . ·: . .. . · .. : ... ·: .. .. .  · .· .. .. : .. : :  .... : .. . .. .  · .. .  · .. : : : : .  �tii Four days later, October 1 3th, this same variety, Sta. No. 

19, analyzed as follows: 

, 



AND EXPERB1E::\TT STATION. 15 

Sugar In whole beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.50 
Sugar in j uice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.21 
l\Iarc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.67 
Degree Brix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hl.40 
Purity co-efilcien t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78.40 
This shows a slight rise in the sugar content, but the diff-

erence lies plainly within the varietal limit. Oct. 17th, the 
analysis, Sta .  No. 26, of the same variety gave : 

Sugar i n  whole beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.50 
Sugar in j u ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.28 
::\fare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.8 , 
Degree Bri x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.20 
Pu rity co-efficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76.70 
This analysis shows an increase over the preceding by one 

per cent. and the beets still growing began to give evidence that 
they were approaching maturity. But as the weather still con­
tined fine it was thought best to wait a fe\\' days longer. October 
2 1 st the same variety, Sta. No. 23, gave the following results : 

Sugar in whole beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.60 
Sugal' in j nice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . .  17.:lO 
Degree B rix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.50 
l\iarc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.:'i2 
Puri ty co-efilcien t . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SO.SS 

The last four days gave an increase over the preceding 
analysis of over one per cent of sugar and this analysis shows an 
increase over that of October 9th by n�arly three per cent. 
Moreover the purity coefficient bad risen by over four per cent since 
the 9th. Now as the beets were showing more decided signs of 
matnrity it was thought expedient to analyze the remaining six 
varieties, grown on the Station plats. The following results 
were obtained October ·22nd : 

Per Cent. Per Cent. 
Sta NAlllE OF VARIETY. Sugar in Sugar Per Cent. Degree Pui' i ty 
No. whole beet i n  .J u ice. l\'Iarc. Brix. Coefficient 

30 Oxnard'* 17 .85 18 . 77 4 . 93 22 . 60 Kl .OS 
31 Pajaro Val lEiy : .- .· · . : : : : :  14 . 65 15 . 36 4 . 64 20 .40 75 .29 
32 S imon Legrands white 

imp1·oved . . . . . . . . . . . . . 15 . 55 16 . 34 4 . 85 20 .80 78 .56 
;j;j Flori moncl D e s p r e z' 

R ichest . . . . . . . . . . . . . . .  13 . 15 13 . 67 3 . 83 17 .80 76 .80 
34 D�fg:� . -�_1-�

i
-1� . .  ����� 16 . 15 16.93 4 . 58 20 . 80 81 . 39 

35 B u l t e a u  D e s p r e z '  
Ri chest . . .  14 .75 15 . 42 4 .36 10 . 70 78 .27 

*NOTE.-'l'he name of this variety is unknown to me. The Sf:)ed was recc i ved 
· from the Oxnard Co., G ntnd,  Isla nd, Neb. J . H.  S. 
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Three days later, October 25th, Dippe's Vilmorin, Sta. No. ' 36,  was again analyzed. This was a fine sample and averaged 
rather better than .=tny of the previous samples. It gave : 

Sugar in whole beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.00 
Sug,11· in j n ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.03 
J:\larc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.20 
Degree Brix . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.40 
Purity co-effiden t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80.06 
On October 29th Station No. 37, the same variety was 

analyzed. This sample was as much below the average as the 
preceding one was above. Nos . 2 · and 3 were decidedly off type. 
NOS. I and 6 were rejected from the regular sample 011 account of 
their size. While the regular sample was extracting, r and 6 
were prepared, grated, and the juice expressed and tested. Thus 
was obtained sugar in juice 20.00; Degree Brix 24.80. The regular 
sample gave : 

Sugar in whole beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.55 
Sugar in j L1. ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.40 
l\1a rc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.03 
Degree Brix  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.80 
Purity co-efficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78.84 
It now became apparent that so far as ri.1ight be determined 

by chemical analysis the beets raised on the college farm had 
passed maturity some days since, probably between the 1 5th and 
20th of October. Moreover the appearance of the beets left in the 
field confirmed the same result. 

As the weather continued fine the remaining beets were left 
standing until October 30th, when a heavy frost occured. The 
other six samples were brought to the laboratory for analysis on 
that date and a sample of all seven varieties were forwarded to the 
Department of Agriculture at Washington.· In this connection it 
may be stated that all samples, for analysis from the college farm 
were selected by Mr. Copeland, the Farm Foreman. 

The samples sent to this laboratory analyzed: 

Per Cent. Per Cent. 
Sta NAME OF VAlUETY. Sugar Sugar Per Cent. Degree Puri ty 
No. i n  Beet. in Juice. Marc. Brix. Co-efficient -- --------- ----- --·---- ------ ----- - -- --
38 Oxnard . . . . . . . . . . . . . .  16. 80 17 .64 4 . 76 21 .80 80 . 02 
30 Pajaro Valley . . . . . . 14 . 61) 15 .35 4 . 85 19 .80 77 . 53 
40 Simond Legrnnd . .  17.2.'> 18 . 10 5 . 17 2:2 . 40 81 . 21 
41 F lorimond Desprez 12 . 90 13 . 45 4 . 1 2  17 . 40 77 . 30 
42 Dippe:-.Klei nWanz-

leben . . . . . . . . . . . . .  17 .30 18 .22 5 . 04 21 . 00 86 . 76 
43 H u lteau Desprez . . .  14 . 00 1!5 62 4 . 60 19 .70 79 . 29 
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These samples were all good except No. 38, in which two 

beets, Nos. 2 and 3 were forked and off type. The samples sent 
to Washington gave the following analyses as returned by Dr. 
Wiley, the Department Chemist : 

Dept Ser. No. 
- VARIETY. 

_ __ 1 -------- 1 1 ·--- --- --- --- --- ---

8116 Bul tca.u Desprez' J nc:liest . . . . . . . . . . .  . 8117 Dippe"'' Vi lmor i n  . .  8118 Oxna1·d Fadory . .  . 811 () Pajai·u Yal ley . . . . .  . 8120 Florimoucl nesprcz 
Jl il'hC:,t, . . . . . . . . . .  . 8121 K lei n Wanzlcben  . .  812::! Sirnond Le1-n·anct . .  

570 :JOO 328 HR 
1-! . 0:i 1 15 . 1 1  l 6 . !J l  n . G, 12 . 35 1± .4-! i:l . -W 

1 :5 . 70 15 . 00 17 .HO H . 40 H .Oll 1fd0 H . 2· l  

1 .0R . 86 . 86 1 . 00 1 . 67 
8-! .00 
8± . 1 0 9U?8 7li . (fl 85 . 00 8ti.-J.0 x7 . lO 

14 .M 18 .49 20 . 70 
n.:m 
7 . 2L 

It will be noticed that Dr. Wi ley' s  r.1nalyses give an ·average 
of about one per cent. less of sugar in the beet than the analyses 
made by this Station. It will also be noticed that the purity 
co-efficients are higher. These differences are partly due to 
varietal variations and partly to different methods ot analysis. 

SUGAR AND Pm uTv.-Can these factors be favorably affected 
by any i nexpensive treatment in the field ? It is stated that in 
certain climates this may be done as  follows : The beets are 
harvested and the tops are left on. The beets are then arranged 
in long shallow pi es with the tops outward. On these piles a 
shallow covering of dry earth is then placed . leaving the tops 
exposed. The theory is that the tops continue to increace the 
sugar content under such circumstances. 

On October 22n d  while the weather was most favorable' 
samples of all seven varieties grovvn on the farm were pul led and 
thus treated. These samples were left until the 3 1 st of October 
when they were brought to the laboratory for analysis. They 
resulted as follows : 
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0 z 
VAR I ETY. 

.,... 
i en 
�i  

• O  
�� 
0 

,..; 
0 
p., 

.::. 
;... 

C.o 
� o  w _9, � c:l 
c= �. 
0 
0 
,..; 
0 p.., 

� 
9 
;; -� ·s 
� ,..; E q � ,.::i 

b .::; 0 
0 0 0 '"' 0 CJ) 
'"' 0 :e 
0 p ,.... 

0..., :::t P-+ 
--·1 ------------- 1 1 ---- --- --- --- -- --

44 O:rnard . . . . . . . . . . . . . . . . . . . . . . . .  . 
45 Paja, 1·0 Valley . . . .  . . . . . . . . . . .  . 
46 Simon Leg-rand . . . . . . . . . . . . . . . . 
47 Florimoncl Desptez . . . . . . . . . . . . 
48 Dippc's Klein Wanzlebe n . . . .  . 
49 B �1 l te�u :qespr�;i: . . . . . . . . . . .  . 
50 D1ppe s Vilmonn . . . . . . . . .  . 

18 . 90 
16 . 00 
1!5 . 50 
15 . 9J 
18 . 85 
lD. 50 
18 . 00 

19 .08 
16 . 78 
Hi . 32 
16 . 80 
1!) . uo 
20 .94-
19 .00 

5 . 3!) 
5 . 26 
5 . 01 
5 . 34 
5 . 71 
6 . 87 
5 . 28 

2-! . 60 
22 . 00 
l! J . 70 
2J . 50 
24 . 70 
97 9() 
2{00 

81 . 82 
76 .27 
82 .82 
81 . 95  
80 .9.3 
76 .99 
79 . 17 

At first glance i t  would seem that the apparent gain of tw o 
per cen t shown by the average of these analyses over the ave r­
ages of October 22nd and 30th, indicated that some such resu l ts 
as those claimed had ensued . Bu t the purity co-efficient h as 
not risen and the samples had wilted somewhat. Therefore, a 
simple loss of water would account for any difference here n o­
ticed. Hence it is fair to conclude that nothing is gained and 
nothing is lost by piling the beets as described. 

The following table shows the weights of the individual 
beets from the college farm used in the preceeding analyses : 

Sta 
N o. 
-

18 
19 26 
28 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4i:l 4-! 
45 
46 
47 
48 
,l!) 
50 

VAlU ETY. 

D iEEes' Vilmorin . . . . . . . . . . . . . . . .  
do . . . . . . . . . . . . . . . .  

do do · · · · · · · · · · · · · · · ·  
do do · · · · · · · · · · · · · · · ·  

Oxnard . . . . . . . . . . . . . . 

§���� l:J��i�{ci � ·. : : :  : ·: : -: -: -:-:-:-:- :- :-:-:· 
11' lorim n Despre z  . . . . . . . . . . . . . .  
D i�pe's Klein Wanzleben . . . .  : .  
B �1 te�u �espr�z . . . . . . . . . . . . . . . . .  
D1 ppe s V 1 lmon n  . . . . . . . . . . . . . . . . 

do do . . . . . . . . . . . . . . .  
Oxnard . . . . . . . . . . . . . . . . . . .  

Erdi��� :l!i:�K;c1 · : : :  · : : : : : : : : : : : : : 
Fiori moucl De\\ltoz . . . . . . . . . . . . .  
D ippes' K le i n  ,Tanzlebe n . . . . . . .  
Bu lteau Despeez . . . . . . . . . . . . . . . . .  
Oxnard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

�i���
o z�1�;�ci. : : _· .- : : .-.- : : _. :  : : : : : : 

Flonmon Desp 1·ez . . . . . . . . . . . . . .  
Dippes' K le in  W.tnzlcben . . . . . . .  
B !-]-1 tea !1 �esp re_z . . . . . : . . . . . . . . . . . 
D1 ppes V1lmorm . . . . . . . . . . . . . . .  

No. 

tbs 
--

1 
l 
1 

1 
1 
1 
1 1 
1 
1 
. .  
. .  
. .  
. .  
. .  
. .  
1 
1 
. .  
. .  
. .  
. .  
. .  

1 .  No. 2. 

oz. lbs oz.  
- - -- --

%: 1 3 ' f 
% 1 :��lz 

2 '"2 1 5 ' 2  
12  1 1%: 
4 1 5 1 � 
3 1 3 
21,� 1 8 
5% 1 7�4 
Hi 1 i:l 1% 1 7% 
h2 1 4% 

12Y2 · 1  1
,1 

12 1 2 1 2 
12 1 2% 
13� 1 l ' 2  
10 

"i 
13 14%: 1 

12 1 2 1 1 1 ,  ·l. 
(F1z 1 3% 
'i 1 !) 

1471z 14 
Ia 1 ! )  

1 1 '1z . .  13 
1 1%: 14% 
12 1 41,4, 

No . 3. No.  4.  

lbs oz. lbs oz .  
-- -- -- --

1 8%: 1 131:f 1 301, 1 H%; 
1 + ' 2 1 12Yz 
1 214 l 5Yz 
1 9% 1 HYz 
1 11 1 �  2 5 1 12 1 lOYz 
1 l B4 2 17'4 
1 , ,  z 1 6;;� 
l 9 1 141.ii 
1 3 1 2 1 8 ' 2  
1 % 1 1 % 
1 14 14 2 9 1 1 

- 2 
1 5 •  2 2 2� 1 �-l- l 5%; 1 l1  2 fi�2 1 5 1 _� .l i:l%: 
1 %-: l 10%: 1 8% 2 2% 
1 .1-! 1 15 
2 % 2 3Yz 
1 8 1 13 1 2 l;f 1 5 % 

13 ''2 1 3 
1 7 1 13 
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WEIGHT OF SUGAR BEETS.-An inspection of the foregojng 

table w ill show that medi um sized sugar beets vary from about one 
to two pounds in weight. From the method of selecti ng these beets 
for analysis it will be readily under.stood that some heets are 
smaller and some are larger in each variety. 

FRoM T HE STATE AT LARGE.-The value of the results ob­
tained from the state at large is materially lessened by the scarc­
ity of details as to methods of cultivation, yield per acre, na mes 
of varieties, and other facts tending toward exact experimenta­
tion. But it seemed best to analyze all samples sent since the 
analyses would show at least with what result sugar beets in 
general, so far as the sugar content is concerned, could be grown. 
Together with the analysis of each sample is given all the in­
formation obtained. No fertilizers were used on any of the 
samples. 

Station Nos. 20 and 29 were sent by Mr. I. C. Wade of 
Jamestown, N. D. The samples were of the same variety, but 
the first reached the station in bad condition. The seed was ob­
tained from the Secretary of Agriculture, Washington. Mr. 
Wade had forgotten the name of the variety. The beets were 
planted May 20th, and were harvested September 30th. In all 
probability the beets were unripe. They were grown on bottom 
land a few rods from the James river, and five miles south of 
Jamestown. They were hoed and weeded three times, and no 
fertilizers were used. The beets were planted in !OWS eighteen 
inches apart and the beets stood from two to eight inches apart in 
the row. They y ielded at the rate of 36,000 pounds per acre, 
with a fair  stand of crop. The beets analyzed weighed in No. 
20 respectively 1 5, 1 6 %, 28 }4'. and 2 1 y,i'  ounces; No. 29, 1 2, 1 5 .Yz ,  
1 9  and I 8 % ounces. The analyses were : Sta .  No. 20. Sta. No. 29. . Pel' Oen t. Per Uen t. 8 uga,r i n  beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 . 10 10 . ,Vi S uga e in j uice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 .52 10 .06 

1\1 a ec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 .0G 4 . 64 Degree Brix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 .00 15 . 20 Pu rity Co-efficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 . 13 72 . 10 
Station No. 2 1  came from J. J. Nierling, Jamestown, N. D. 

He obtained the seed, Dippe's Klein Wanzleben, from Sec.retary 
Rusk. The seed was planted May rnth and the beets harvested 
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October 7th . It  is doubtful if these beets were npe. The seed 
was planted between rows of small trees, 8 feet apart and were 
thoroughly cult ivated . The analysis gave : Weight of beets, 
r 4 Yz , I 6 Ji ,  2 r %' ,  and 2 4 ouncss. 

� �:t:�: �: l ! � \1�Yie - : ·. : : :  : : : :  ·. : : :  · : :  : : :  : : :  : : : :  : . : : :  : : : :  : :  : :  : : : :  : : : : :  : :  : : : :  : : :  : : Jn� l\fo rc . . . . . . . . . . . . . . . . . .  -i . 15 l kgTP Hri x . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L6. 40 Pu 1· i ty Co-ctti cien t . . . . . . . . . . . . . . . . . . . .  . . . . 68 . 00 
Station Nos. 2 2  and 23 were from G .  \l..T. Garrett . Boz , S. D .  
Both were planted May rst and harves ted October 1 3th .  

They grew in  a b1ack loamy soil, and  had sh allow cultivation ,  
being ke t perfectly clean from weeds. Rows three feet apart, 
a nd beets five inches apart in rovv ,  good stand of crop . The sam­
ples reached the station in good condi tion and analyzed as fol­
lows : S ta "i\o. :�;� Va l ' iety O x mucl Yi lmori1 1 ' s  \\' b i te I m p. Seed obtai ned from. :-\ .  D. Ex. ::;ta. C rete, Neb . .  Scechm n. We igh t, of Heets-oz. 11 ),/.i. H LR. 2'2. !Hi. 18%,, lli. 2:>% �o.  22. No.  23. Pe r en t .  Po i· Cent. Sugai· in beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.i . 20 7 . 70 Sng-a t i 1 1  j uice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 . \JO , . OJ J\fa 1·c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . i) .08 :2 . m  Deg- eec Brix . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2J . 6D 3 . 20 P u r i ty Co-etll0ient . . . . . . . .  77 . !i7 60 . 07 TOTE.-Tl 1e beets of No. 2'3 we re covered with wart.v e xec i·escen ces. 

Station No. 24 came from Dr. S. S. Wentworth , Cresbard, 
Faulk c� . ,  S .  D. The seed was planted May 24th, on bottom 
land between trees one year old, in rows 3 % feet apart, and the 
beets stood r6 inches apart in the row. The beets were cu1tivat­
ed when the trees were cultivated , and were harvested Oct. 9th . 
No other data given . The analysis is : Weight: 2 2  Yz , 30, 34Yz , 
and 44 7� ounces . 

��i�� I� ��l!�e·.·. ·. ·. ·_ ·_ ·: ·. ·. ·. · . . . . . . .  : ·. ·. ·. ·. ·_ ·_·_·_ ·_·_ : ·. ·. ·. · _ _  ·_·_ ·_ · ·_ ·. : ·. ·. · : ·. :  ·. : ·_ ·.·. ·. : :  ·. : ·. : ·.JU� Mi:Ll'C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 . 73 
��i1:; li!:mcie�;i .·.·_·_·_· _· _ · _· _·_·_·_·_· _·_· _ .·.·.· . · _·_· .- .· .· - .- · _- _. _. _

. _. _. _ . _ ._ .- .-.-.-.-.-. .-.-.- . .  - .- . - .-.-.-.· : Jt: 

NoTE.-These beets were probably not mature, and are a 
large variety of great promise. It is a pity nothing further 1s 
known of them. 

Station No. 25 was sent by R. C. McKenney of Watertown, 
S. D .  The beets, a large reddish variety, were grown on Uriah 
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Skinner' s farm, and the seed was obtained from Mr. Lucas, pro­
prietor of the Kiote seed store, Watertown. They yielded 24-
000 pounds per acre. No farther information was obtainable. 
'Th e  anal ysis is : Weight, 27 ,  50, 49% , and 58 ounces. 

Station No. 27 was sent by A. Harkins of Gary. These 
beets were planted June 10th and harvested October 1 7th. The 
ground bad been worked six years without manuring. The beets 
were cultivated twice and hoed twice. The rows were three 
feet apart and the beets six inches apart in the row. The sea­
son was dry and the stand thin, yielding 6 ,000 pounds per acre. 
The weight of the beets analyzed were : 2 2  Ji,  20,Yz , 26 Yz ,  30% 
oz. 

Sugar in beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 .80 
Sug·ar i n  j uice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 . 17 
:Marc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H . 63  
Degree B r i x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 . 80 
Purity Co-efficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 .  72 

Station No. 5 1  was supposed to have been sent by S. F. 
Corwin of Jamestown, N. D. The beets are of a large pinkish 
variety. Nothing further is known of this sample, Weight of 
beets analyzed : 30,Yz , 34, 49, 45 ,Yz ozs. 

Sta ti on No. 52 came from J. S. Vandeberg, Huron, S. D,  
He obtained the seed from the Western Sugar Co. ,  San Francis­
co, Cal . The beets were a white variety, slightly wilted, and 
only three were sent. No other informution was to be bad. 
Weights of beets : 29, 4 1 ,  43 34' ozs. 

�f;l;� .1� ;��gt�.�-�-�:-: : ·.· :·:·:·:·:·:·:·
·.·:··.·:·:· :·:-::_

.:·:·:<·.
-:.-.. :.·-_.·_.·_.·_·:-·.-:-:·:-·.-·.- .- : ·: ·:

·: ·: : : ·: ·: ·: ·: ·: ·: ·:1H1 
�;;.�ti; ���mcie�i : : : : : : : : :  : : :  : : : : : :  : : : : : : : :  : :  : · : : : :  : :  : :  : : : : : · : : : :  : : ·. ·. ·.·. · .. ·. ·.·-�t� 

Station No. 5 3  came from E.T. Sheldon, St. Lawrence, S. D. 
The seed came from Secretary Rusk and was of the variety 
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Dippe' s  Klein Wanzleben. Planted May 20th, harvested Oct. 
8th. Soil a sandy loam, rather black in color. The rows were 
three feet eight inches apart and beets two to six inches apart in  
the row. The ground was plowed and harrowed and marked with 
a corn marker ; seed dropped by hand and covered from 1 to 1 Yz in. 
deep. Cultivated same as co.rn. So dry seed did not come up 
till late. ·when rain came had to weed by hand. No rai n  after 
July 8th. The beets were stored in root cellar with tops on till 
Nov. 3, when they were sent to the Station. · Yield 1 2 ,000 lbs. 
with thin stand of crop. Undoubtedly the beets were not ma­
ture. Weights of samples ; 1 4 .Yz ,  1 4, 1 8 }i, 2 5 }i oz. 

�1�.;�:??���t-.���-�-· .. · 
. ...:-.-·: ·.··:·_· .. ·._-.: 

.. · .. ·._··: ·.··:·.··:·_· 
.
. · .. · .. ·._··:·.··:·.

·
·:·.
·
·.-:·:
·:·:·:·:·: -: : :

.
: : : : : : :  ·. : : : : ·: : :

1ui 
�:;_fr:: c�='!mcie{·i"t .· :. : .· :: .- .· ::: .· .· :: .· .- .·:::.-: · . -::: ·:.·::::::.-:.-:.-.·. : ::::::: . · ::: .X� 
Station No. 54 came from A. 0. Johnson of Montrose, S. D. 

The seed was obtained from this Station and was of the Oxnard 
variety. Planted May 20th, and harvested 02 tober 1 4th. The 
soil was dark bottom land of the east Vermillion valley. The 
beets were preceded by one crop of corn and two ot flax.  Land 
plowed eight inches deep . Beets hoed once and cultivated 
twice. Rows thirty inches, beets eight inches. Beets were dug­
and kept in dirt until Nov. 6th. Mr. Johnson says : " S  .... ed ex­
cellent but injured by dry hot winds. H ird frost Scptem er 2d. 
The soil of this va-lley appears to differ from that of other. valleys 
in the state. More muck and less sand than in the Sioux val­
ley. I should like to h.:..ve the soil anaylzed. ' '  [Nol'E : It is 
possible that the soil contains too much muck to raise good 
sugar beets. I shall  be pleased to analyze the soil next  spring-.­
}. H. S. J The stand of the crop was good and the yield 1 5 , ooc 
pounds per acre. Beets weighed r3 ;{ ,  1 8 .Yz . 17,Yz ,  28 ozs .  

S uga e  i n  whole bee t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.10 
S ugar in j u ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.!'iO 
l\'laec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J .6!5 
Deg ree Br ix  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l:'i.40 
P u rity co-effic1'- 'lt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 .77 

The next fourteen samples were sent by N. T. Smith, Hur-
on, S. D. Of these samples Mr. Smith raised ten in the immedi­
ate vicinity of Huron. They were planted June 5th, (too late a 
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<late for planting, ) and harvested October 24th . They were 
1.:kept in a cel ler until Nov. I I th ,  when they were sent to this 
· Station . They were cultivated with a garden hoe only and the 
::rows were eighteen inches apart and the beets six inches in the 
- .row. In most cases only one beet was sent for analysis. The 
,.data given are very meagre. Sta. No. 59 yielded twelve tons per 
: .. acre with only two-thirds stand of crop. The seed is marked 
Arom Secretary Rusk ; . but this is evidently a mistake as will ap-
1pear from the analysis. It is probable that Nos. 59 and 60 are 
4 onfused. 

Nos. 62 and 65 were raised by H. G. Wolf, Huron. Rows 
·-.eighteen inches, beets ten inches apart. No. 64 was raised by 
-Mr. Graves, seven miles north of Huron , and No. 73 by Dr. Col­
�l ins, nine miles east of Huron ; No . 66 wa� raised by Mr. Row­
_Jand of Tracy, Minn. 

" t a  o. 
.1i5 56 57 
u 

.fil . fi2 £3 
·4 ii5 -66 ,67 
1a 

The following table will give the remaining data : 

� 
c.i 
:5. 

:: 
� H 

'H U) 
0 :;.....: ::-. 0 

VARi lllTY. 0 
§ ...., 

0 c: � 
� ;s 

.J::. ,::; 
0 0 

Whit� i m proved . . . . .  Sandy loam, Good. new. Q uedlin berg . . . . . . . . .  do Wilted. Vilmoi·t n 's  i mproved Olrl land. Good. Quedli n  berg . . . . . . . . .  O l cl l a.nd. Wilted. F lol'imond De,;prez ? Sandy loam. Wiltetl. J teW. ��rnes' �m,prov cl? . . . .  01 land .  Wilted. \ 1lmor1 1 1  s . . . . . . . . . . . �ew land. Wil ted. Quod l i n  berg . . . . . . .  O ld land . wi l ter1 :mc1 Dipves' Klei n Wanz.- Sandy loam. blacke ned le ben . . . . . . . . . . . . . . .  l lCW, W il ted. Q uec1li n berg . . . . . . . . . Blaek loam, Good. new. Vilmor i n  . . . . . . . . . . . .  Sand loam, Off type. 0·1a. Le l\faires . . . . . . . .  : . . .  · · · · · · · · · · · · · ·  Good. Le l\fahes . . . . . . . . . . . . .  wi lted anc1 
. . . . . . . . . . . . . . wounded . Q uedli n be rg . . . . . . . . . O ld  land. W i l ted. 

N .p 
0 0 
I 0 

..s -� °' ;... s � � c£ 
U) '.:l 

U) 
0 ,..::, 

";: ,::; 
0 

r; v 
·a3 t � 

35 n.20 
1-1� 1 1 .:20 
22 1 2 9.50 
2:?34 1:�.45 32 4.50 l6 l 2 /))5 
:U� 1.J..10 24 11Ul5 
13% 14.00 
:HYz 1 1 . 35 13% 6.35 
11%, 17 rn.Oi5 1H.i 1\).00 

I 11Yz, 16Yz, I t7. 1 li 16.75 

0 
0 

"8 
9 

><: .::: ;j 
� � � 
� :i.c <l) 

'.:l 8 � 
.p � on 
§ ;..; 0 

c:: 
0 � 
;..; 

il,; 
- - -

1 :3.82 -U52 rn.oo 1 1 .78 -Ul3 rn.50 
!),!).j. ·L +I- 15.00 l:: :U J :J . 06 l!JAO J. (i:2 .·Vi.J . 1 1 .00 R. 7.J. L .J.:i 1 1.:50 

l,UH UJ!J iv.50 l-!.06 i5 . 0U 21.00 H.Scl 5 . Gb :21.00 11.9:2 -LS:J 17.50 G.5!J 3 . 76 1 2.50 
1±.8'1' 6. 18 22.00 21.5:2 7 . 5.J. 2b.00 
17.01 t:U6 23.80 

.,.; 
.:i 
0 
-� 
!S 
0 

0 
>, 
� 

-

73. tii . 63 . 68 . 42. 60. 76. G7 . 77. 68. 53 . 68 . 77 . 
75. 
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Station Nos. 68 and 69 were sent by S�W. Narreg?-ng of Aber-

·<leen, S. D. No data were obtainable for these. No. 68 was a 
white variety and the samples weighed : 1 5. 17Yz ,  2 3 y,i'.  ozs. 
No. 69 was a reddish variety and the samples weighed : 1 6, 17 Yz ,  
.2oy,i'., 1 9  ozs. 

No. 68. No. 69. 
Per Cent. Per Cent. 

:���i:!�i 1� fl�r��-· -· : : : : : . .  · : : · :: .· : : : : . · : :::: ::: : ::: : . : : : : :: : :. :: :. ·: .-ftll Ut 
.Marc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 . 66 3 . 26 
.Degree B ri x .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 . 00 15 . 20 
Purity Co-efficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 .00 58 . 00 
Station Nos. 70 and 7 1  came from James Holes, Fargo, N. D. 

'The seed was obtained from Secretary Rusk and was planted 
iMay 3 1 st in black vegetable mold that was heavily manured three 
years ago. The seed was sown with a garden drill in rows six­
teen inches apart and cultivated with a garden hoe. The bee.ts 
were grown on the North Dakota Experiment Farm, and were 
·harvestl:'d October 1 6th and stored till November roth. The 
.:samples were good. No. 70, weights : 1 3 y,i'., 1 5 y,i'., 1 5 Yz, r 8 Yz  oz ; 
No. 7 1 : 1 5 ,  24, 25 Yz ,  3o ounces. 

I 
I Per Cent. 

, 
Per Cent. I 

ta ValU E'l'Y,  S ugar Sugar Degree Purity 
No. 

I 
in Beet. i n  J uice. Marc Brix. Co-efficient 

70 j Dippes Klei n Wanzleben 12 . 40 I 12. !18 4 . 54 I 17 . 50 7J 
7 1  Lemai r-e's R i ehest . . . . . . . 12 . J5 13 . 00 4 .23 17 . 80 73 

Station No. 72 was from A. D. Coleman, Stirling township, 
::Brookings county. He obtained the seed from Secretary Rusk, 
:and the variety is Dippe's Klein Wanzleben. The see:l was 
planted May 1 5th, and the beets were harvested Octobpr 1 5th. 
The soi l was fairly good garden soil ; tbe· rows were eighteen 
-inches apart and the seed was sown with a hand drill and culti­
vated by means of the attachments belonging to the same. The 
:yield was 1 5,000 pounds per acre with a good stand of crnp. 
Samples weighed r r, 1 5, 1 6  and 1 8  ounces. 

Sugar in whole beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16. 1 . i  
S ugar i n  j uice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. 15 
111a.ru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;'U:lf> 

��i1r: c�:�fficie�·t.·: : : : : : : ·: :: :: : .· :: .·::: ::: . :: : : : : : :: .· .· : : : : : · :: : : .· : :: : : : : : : :  ��:� 
Station No. 74 was put into the express office at Faulkton. 

Nothing furtb e1 is known of it. The samples were wilted. 
,Weights, 1 3 Yz ,  1 5 3( ,  17Yz and 1 93( ounces. 
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S u�rnti n  whole bt•et . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1R50 
· Sugar in j uiee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lfl.til 

Iarc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi.02 
Degree Brix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.:?0 
Purity co-efficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77.81 
Station No. 75 came from FL C. Preston, M itchel l ,  S. D. 

'The seed came from Secre tary Rusk and was planted May r st, 
<011 sandy loam , with a hand drill in rows three feet apart, with 
beets ro inches apart in the rovv . The beets were cu ltivated four 
times and hoed once by hanr\ and were kept clean from weeds. 

he samples were received at the laboratory Nov. 5th ,  and were 
wilted and blackened . Yield, ten to twelve tons per acre with a 
good stand of crop. Wei ghts of samples, 1 9 % ,  23 .Yz ,  2 2 y,i' ,  and 
26 ounces. Name of variety unknown . 

Sug::tl' in whole beet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.40 
Sugar in j u ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.64 
11arc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.31 
DegToo Brix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7.iiO 
Pu i' it.r co-efficient  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7l.05 

VALUE OF VARIETIES.-Where everything is yet to be de-
·:termined it will be necessary to ascertain what variety or va­
--..rieties of beets are best adopted to our soil or climate. The fol-
1owing table, compiled trom the results of the season' s  work,  will 

how what the different varieties have done this year under all 
:the different conditions to which they have been subjected. The 
.results given are averages and may be fairly taken to represent 
- hat may be expected should the sugar beet industry become an 

stablished· industry in this state. It is to be regretted that so 
·many samples were entirely thrown out of this computution, 
-.thus causbg some of the best results to go for naught, owing to 
-:the neglect ot those raising samples. 

From an inspection of t!J.e following table it will appear that 
- :the variety obt..:.. ined from the Oxnard Co. and the Bulteau Des­
�prez give the highest per cent of sugar, while the Pajaro Valley 
-.1eads all others in the y ield of sugar per acre. But i t  is safe to 
. ay that any of the varieties en umurated in the foregoing table 

· ould do well on soil similar to that of the Experiment Station 
plat where the sugar beets were planted this year. We have a 

::right to expect that beets of the Klein \Vanzleben type would do 
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· ;vell in South Dakota. In fact if the average yield as obtained 
:at this Station , had not been reduced by less careful cultivation 
in different hands, better reports would follow for this variety. 

Little can be said in favor of the ordinary American grown 
eed called by courtesy sugar beet seed. In fact all tests at this 

.Station have shown that they are little better than ordinary man­
gel wurtzels. We must procure our seed from eminent breeders 

t first, but our greatest need at present is for reliable Am, .. iican 
grown seeds, propagated from pedigreed beets. 

Before leaving the subject of varieties it might be ,,vell to say 
:that according to the evidence of this year, any of the varieties 
-enumerated contain a per cent of sugar sufficiently high to make 
the beet sugar industry a paying one. The tests of this year 
:.show an average somewhat higher than the German average, 
:according to the latest reports received at this Station. The re­
sults of another year may be looked for with great hopes. 

Actual ne.-ml ts for 1890. 

VAH I ETY. 

- - -- -- --J_,emai re's Richest . . .. . . . . . . . . . . . . . . . . . . . . . . il 7 1 () 15 . 42 ' iilo� · 2 i:3 i. l xB.ard . . . . . . . . -I 16 22 16 . 41 Pajaro Yal ley .'. '.' ·. ·. ·.'. '.' . . . '. '.'. ' .' .· .' .' · _- .' .' .' .' .' .' .' : :  3 12 25 15 . 0ti 20650 :n tJ ".:5i mon Leg-rand's white improved . . . . . .  :i H 2 1  16 . lD 1 171:Z � JtiJ Florimond Desprez's Richest . . .. . . . . . . . . .  3 12 24 Vl .98 HHHR 2:J')o . nedlin berg . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  5 8'" 18  B . 05 · iii:ioo �!pqe:s .i::�\ei n ,yanzleben . . . . . . . . .. . . . . . . . .  8 2v 17 1-1 . 70 24 11 J)i Rpe s V1 .1mJrm . . . . . . . . . . . . . . . . . . . . . . . . . . 8 28 2)  1:'i . 8 1  1-1-1-2,1 22-;_1 B L1 teau Desprez's l { ichest . . .. .. .. . . . . . . . . .  3 12 19 16 .38 l 6'l l l 21i72 I 
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SulYIMARY OF THE ANALYSES.-The following table will 
---:how the most important data obtained by this year's work. In 
�ase any other information is desired concerning any one sample 
it may be found in the body of the report, by means of the sta­
+fon number. 
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21..: SO (J 'J;H DAKOTA AGRICUUJ;U RAL COLLEGE 
· CoNCLUSION.-The sugar beet industry as now carried on 

is one' requiring the utmost care in all its details. From the 
raising of the beets to the manufacture of the sugar well estab­
lished principles must be followed., and skilled labor as well as . . 
expensive machinery are necessary. This industry at present 1 

offers no inducements to small concerns with no capital and 
no experience. On the other hand, when the industry is 
once established on a paying basis it will be of untold ben­
efit to the local ity in which the factory is placed. Another cro 
will be added to those now under cultivation, scientific farming 
must of necessity ensue, stock raising will receive an impetusr­

and diversified farming will be the order of the day. 
Again the farmers of the state of South Dakota are invited 

to co-operate with this Station to give the sugar beet a fairer trial 
during the coming year. A limited quantity of seed will be dis­
tributed by this Station, and_ all samples accompanied by suffi­
cient data to make the analysis of value will be analyzed free of · 
charge. The fact is already established that a high per cent of 
sugar is to be had by ordinary care ; rnnsequently beets \Vith na 
name, no yield per acre, no data ·concerning soil and cultivation 
would be valueless in establishing the facts with which we next 
have to deal 
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