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The| farmer upholds the sugar beet

because the sugar beet upholds the farmer



Except where otherwise noted, the material presented
in this bulletin is the result of five years personal.Qb-
servation and work ﬁith the sugar heet 1ndustry,- first
as County Agricultural Agent and later as Agriculturiet for

the Menominee River Sugar Company at Menominee, Michigan.
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SUGAR BEET CULTURE

A New Industry

Sugar beet culture is a relatively new industry. The
first sugar factory to be established in Michigan was built
in Bay City in 1888, just twenty-four years ago. During the
next seven years, twenty-three other factories were built in
the state. Seven of these have been moved away, leaving
Michigan with seventeen active sugar factories. It is a
noticeable fact, hovever, that no new factories have been

built in Michigan during the past seventeen years.

Flgs 1. A satisfied beet grower. The sugar beet 1s

one of Michigen's mogt important cash crops.



c . The First Aid

Politioa as well as soientific agriculture and cheiig-
try have been a very important_faotor in the development of
this industry. The Dingley Tariff Act of 1897, providing
for a tariff of #1.95 per hundred on refined sugar. was the
first important favorable legislation to benefit thie phaee
pf American agriculture. The financial provisions of this
Act were reduced twentv;five per cent on March 1, 1814. The
tariff which is being considered at the present session of

Congress provides for a still greater protection for this

great American industry.

An Important Cash Crop

Although the sugar heet is a relatively new c¢rop in
Michigan, it is already established as one of our stable in-
duetriee. It returns to the growers, in actual cash returne
from $7,000,000 to #11,000,000 per year. Table I, taken
from the 1931 Annual Summary of the Crop Report for Michigan
glves some valuable information relative to the extent of
the euﬂar‘beet croﬁ ih this state for the past twelve vears.
It gives only the cash returne from this crop, however. With
all farm crope there are certain\other advantages as well as
1,disadvantages which should pe taken into consideration. The
.,other benefite, whioh have long been reoognized derived from
eugar beet culture are likewiee very important but will be

'%'f?f‘ dieouesed 1n other parts of this paper.
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Table 1. A twelve—year report on the acres harvested

vield and total value of Miohigan 8 sugar beet crop.

K 1
Av Total Avenge Total Average
YEAR. pcreage yield: production, value, value

- per acre. (000 omitted.) Deeunber 1. | (000 omitted.) per acre.

1 J

Acres. Tons. Tons Dollars. Dollars. Dollars.
1900.................... 78,779 9.0 708 5.22 3,606 64 .98

1910, ................... 117,500 103 1,208 6.00 7,248 61.80 .
1910, ... 145,837 9.9 1,444 5.74 8,289 56.83
1012.................... 124,241 6.8, 839 5.69 4,774 38.690 -
1813 107,905 9.0 955 5.93 5,663 53.37
1914.................... 101,263 8.5 857 523 4,482 4 .45
MIS................. . 122,000 8.2 998 5.91 5,898 48 .46
916.................... 99,619 5.5 544 - 6.14 3,387 33.77
1917 ... 82,151 6.4 462, 8.04 3,714 51.468
1918.................. .. 114,978 79 860 10.08 8,871 79.63
*1910....... ........... 123,000 9.8 1,208 12 52. 15,087 122.70
*1920................... 150,000 8.8 1,320 10.08 13,306 88.70
*1021. ... 125,000 8.3 1,038 6.00 6,228 40.80
Average.............. 114,795 8.3 959 7.12 6,976 61.13
*Final revisions not completed.

- A further 1mportan£ factor tec be presented in thevpre-
liminary economic discussion of this crop is its relation in
écreage and value to certain other stable cash crops of this
state. A presentatién of this table (Table II) is necessary
to fully understand Michigan's need for this crop and its im-
portance to the agriculture of the state as a whole. In
other words how much richer financially is the agriculture

of Michigan on-accduﬁt of the beet crop than is the agricul-
ture of Iowa, Illinois or some similar state Nithout it?
From Table III gt is found that the potato is the only
r'ﬁarm crop that has a{larger ratio of total acres to total
:,*alue than has the sugar beet. The ratio of the potato crop

_1413 1 mo 4 39 while that of fhe sugar beet 1s 1 to 3.07, fol-

v kTS i e e

:L4owed by beane with } to 1, 69 corn with 1 to 1.18, wheat
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of thé farm crops of Michigan for the year 1921.

A summary of the aoreaoe, yield and valuation

()

Acres, Yield Production, . Prico Total value Value

CROP. (000 dmitted.) | .peraore. | (000 omitted.)]  Dee. 1 (000 omitted.) |  per scre
Winter wheat............. 857 16.0bus. 13,712 $1.04 $14,260 $16.04-
8pring wheut ............. 40 0 0 bus. 360 1.04 374 | . - 938
Com.........oovvvainnn 1,703 39.0 bus. 66,417 0.48 31,880 |- 18.72
Olta. 1,544 18.2 bus. 28,101 0.36 10,116 | 6.55,
Barley 235 17 8 bus. 4,112 0.67 2,344 9.98
Beans....... . .......... 263 11.3 bus. 2,972 2 .40 7,133 27.12
Rye..................... 642 13 .0 bus. 8,346 0.70 5,842 -9.10
Buckwheat............... 30 16.0 bus. - 624 0.78 487 12 48
toes................. 240 £0.0 bus. | 27,200 0.95 25,840 76.00
Tame hay................ 2,928 - 1.0tons 2,928 13.00 38,064 13.00
Wild hay.. .- 80 1 1tons 86 9.20 607 10.12
Sugar bects.. .. 125 8 3 tons 1,038 . 6.00 6,228 49.80
Clover seed... ... 111 1.5 bus. 168 t0.78 1,618 14.62
_Apples (agrioultural)......|....... .. bus. 6,317 1.08 12,318 |....oevinen
Apples (commercial). .....[..............0... bbls. 1,208 ..o eeeiee e
.......................................... bus. 358 *2.90 1,038 |..............
............................................. bus. (532 11.76 931 |l
Total ............... 8,887 | e $150,080 |..............

Table J1I.

Relation of the acreage and value of various

farm crops to the total acreage and total value of all crops

v

given in Table II.

t
T n T T -
! Per;cent ! Per cent !
J of total ! of total ' Ratlo, acreage
' crop acreage ' crop value ' to value
t . | . !
1 . T 1 - ]
Corn ' 19.1 ! 33.0 ! 1 to 1.18
: t : " 1 1
Thaat ' 10.1 ! 10,1 ! 1l to 1.00
L 2B 1 S 1
Rye ! 7.8 Y ' 1 to .58
SRR sy o S '
:Potatoés ! 3.8 ! 17 8 t 1 to 4.39
- - 4 ;" 1. i 1 '
nféaans ‘;‘ 13,9 ! 4 9 ! 1 to 1.69
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Promotes Diversified Farming

Thus Michigan is indeed favored by having soil and cli-
matic conditions which are ideal to the production. of another
crbp. In other words it offers a still greater opportunity
for diversified farming., It adds from $7,000,000 to $11,000,000
to the farmers' pockstbook and at the saus time 135,000 acres
of land'prOQuce a crop which 1s not in direct compétition~with‘
our other cash crops.

One of our wreatest agricultural problems is not necassarl-
ly reduced acreage and production, but a readjusting and,redis—'
tributing of our far@ing'enterprises; We find, theréfére; thet
&8 a -general rule the states with a highly developed type of
diversified farming, or in other words, a better distribution
of farm enterpriseé, have not so keenly suffered from the
present serious agriqulturél depression as have the one crop
atates.. " |

" The sugar beet industry, a highly specialilzed form of
‘agriculture, hés heiﬁed-ﬂichigan in‘this proper distribution
of farm orop enterpfises. It is "just a real good cash crop"
vhioh when properly;handlpd can always be deperided upon to
“return a cash oalancé at harvest time.

It is one OL tn, few crops handled on a contract basis.
ﬁhen he plants hié ofOp in the Sprin the farmer knows the

- minimum prioe 3er to “he will reoeive in the fall. Present

dontracts also conta#n a provision ﬂhioh enables the grower

' f'f”"to receive a higher feturn for hie crop should the price of

AN ﬂugar be higher thanithe minimum stated in the contract.
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Professor J. F, Coi, head of the farm Crops Department of the
#ichigan Agricultural College, stated recently: "There is a
special need for a few 'contract crops' to hélp lend stability
to our farming entg;prises." The sugar beet crop helps to
£i11 that need.

Fig. 3. The sugar beet is "Just & Real Good Cash Crop."

Although, as stated in the beginning, politics plaved a
Véry important part in establishing the sugar beet industry,
the fact remains thatlscientifio agriculture has also per-
formed dn important service for wthis crop. There is, howsver,
much more that scientific agriculture can do for the sugar
beet induatrv along the 11nea of improved hreeding, improved

cultural methods and 1sease ‘and insect control.
‘ 4
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'; Extent and Lo ation of Michisan‘s Beet Areas
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itesn factories are located
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in the; lower péninsula. The upper peninsula has one 12300

ton plant at Menominee. These factories are loceted in the

vest farming areas of the state, in fact sugar beet culture

and fertile, well kept farms seem to go hand in hand. Mich-
izan now ranks third in the United States in 1mpoftance as
» suzar heet producing state. It is the leading state in

best sugar production east of the Rocky lountains.
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ghe-aocompanying map, from Michigan's Special 3ulletin
No. 106, shows the location of Michigan bee% sugar factories
and the leading prqduotion areas.

his wap shews that the "thumb area" in eastern Michi-

gan produces the bulk of the crop. Other areas are distrib-
1t24 over the southern portion of the lower peniﬁsula and in
denominee County of the upper peninsula.

The followinz list givee the naumes of the various sugar
factories now in opsration in the state:

Columbia Sugar Company,

RPay City, Uichigan
dt. Pleasant, ¥ichigan

Continental Sugar Company,
2lisgfield, YMichigan
Holland-St.Leoculs Cdgzar Company,

Holland, iichigan
3t. Louis, Michigan

Independent Sugar Company,
Marine City, ¥ichigan
Menominee River Sugar Company,
'Mﬁnominee Michigan
Michigan Sugar Company,
Bay vity, Aiohigan
" Alme, ! Michigan
Caro,'wichigan
Carrolton, ¥ichigan
Croswell - Michigan
‘Sebewaing, Michigan
Mt..01emens Suer Comnany,

! R Mt;'Clemens,AM1ohigan

.
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Owosso Sugar Company;

Lansing, Michigan
Owosso, Michigan

Test Bay City Sugar Company,

West Bay City, Michigan

CULTURAL METHODS
foil Selectibn
The types of soil best adapted to grow good crops of

beets are the loams, silt loamse, clay loams and fertile sandy
loams. The fact is though, any fertile, well drained soil |
that will grow a gcod crop of grain, corn, potatoes or clover
will, when handled propeily, rroduce & godd crop of sugar
beets; hawever, the‘crop seems to grow best on the heavier
types of soil. On these solls we secure & combination of a
good. tonnage andﬁsﬁgar yield. The lighter types of soil will
usually produce beets of fairly high sugar content, but un-
less this land is very fertile and well supplied with organic
matter the yield is npt sufficient to make the crop & success.

Certain tYpes,ofimuck soila will, when properly fertilized

and'cared for,fpréducé a gqod yield of beets of acceptable
' g
fquality. Other typesfof muck will, however, give a good yield

T ]of beete but they are‘of a comparativaly low sugar content.

Further inVPstigationg regardina this type of soil is neces-

| ‘éary before it can be!classed as a sugar beet soll.

Hilly land that Washes badly or very stoney land is not

”Wfll adapted to ‘the p&oduction of this crop.
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. . Drainage

The sugar heet is a deep rooted plant and it is quite
evident that any soil that is tolbe used for this crop should
ve well drained. Poor drainage is sometimes indicated by a
very spotted field, hecause standing water drowns gﬁt the
young plants. Sugar beets'wiil stand as much, if not more
flooding than any othef“farm.crop, but long standing water
will, in.time, smother the young plants (Figs. 3 and 4, from
Yichigan Special Bulletin No. 108). 1In maﬁy ceses the field,
hy observation at least, is apparently well drained, but at
times the water table rises to within from five to ten inches
cf the surface. This causes & very short rooted, prongy beeﬁ
of a low tonnage and sugar content (Fig. 5 from Michigan
Special RBulletin No. 106)

In either of the foregoinyg cases the yield of the crop
and thus the resultant profit is greatly reduced.

The field should also be drained well énough to enable
the grower to prOperly;prepare the seed bed in the spring,
to plant on time and to oultivate, hoe and harvest without
any serious handioap; 'There ‘are Now thousands of acres of
land of a texture suitable to sugar bbet production in the

state, but Nhich cannot be ao used on ‘account of poor drain-

age. ?
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EXAMﬁLES OF ABNORMAL ROOT
| DEVELOPMENT OF BEETS UNDER
' POOR DRAINAGE CONDITIONS,
SHOWING HOW ROOTS ARE -
MISSHAPEN AND THEIR GROWTH |
| STUNTED BY IMPROPER
4 REGULATION OF SOIL MOISTURE

LS IR

|
Fig 5. Poor shaped beets are also caused by plowing

"Vunder a. tough sod or large‘amounts'of barn yerd manure, the

Luh'--épring of planting They~may also ﬁe formed by improper
e fitting of seed bed <ar;py’ & hardpan at the bottom of furrow
-ﬂf”ﬁglioe. b'fil ; ol
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Soil Preparation

The proper preparation of the soil is one of the im-
portant phases of sugar beet culture. The choicest field,
well fertilized but poorly prepared, will give poér results.
2 large amount of hand lahor is connected with the produc-
tior of this crop wund the time spent in thorough soil pre-
paration is highly profitable. |

F5ll plowing is usually recommended for most Hichigan
soils. 'Many farmvers follow the practioce of plowing twice'fo:
beets. The first plowing, about four inches deep, 1ls made
early in the fall. The land is then worked with a disc and
drag. Later in ths fall a second deeper plowing is made; the
deeper plowing going about three-quarters to one inch deeper
than the field had been plowed in former years. BSeven tc ten
inches 1is usually sufficient on most soils. At no time should
the land be plowed.more than three-quarters to one inch deeper
than the former plowings. To plow deeper than this would turn
up too large a guantity of rather inert, unfertile sub-soil,
whieh would be-very urifavorable to the young beet seedlingse.
Increase the depth of;plowing gradually, not all in the same
Year. No more. work ehould pe done t¢ the field after plowing
in the fall The ground should be worked, however, the next
fsﬁring, as eoon ae it!ie in proper- condition,
'TV%' The fall nlowing*providee for a thorough settling of the

.B?il end makes it easier to secure the compact seed bed which

'xf,ié neoeeeary with thie crOp.; Althougp a compact seed bed 1s

“”f1désirab1e, there ehouid be no hardpen or hard furrow bottom
’ 1». ‘,< ' , . [ ' :
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to prevent the tap root of the beet from following its

natural course. In some soils, sub-soiling has given good

results.

A.Deep Firm Seed Bed Required i
The sugar heet needs a deep se=d bed so as to give.the
root a chance to grow longer and to secure the moisture
stored at that depth (Fig. 6). The larzer beets grown on
8011 prepared as described in the foregoing paragraphs will
vield & largzer tonnage per acre. |

The writer observed an eight acre field of beets at

Anston, #isconsin, on 2 clay loam soil, following corn. Thil

14

g

field had been plowed ébout 8ix inches deep with a two-bottom

plow pulled by a "reconstructed Ford roadster." The field
was 7ell fertilized and apparently well worked except for
the plowing. From all appearances of the leaf growth an ex-
cellent tonnage was to bé secursd. At harvest time 1t was
discovered that about sevehty—five per cent of the roots
vere crooked, with a right angle bend about four to five
inches Dbelow the crosh, In fact it was found upon further
1nvastigation tha.+ a iarge numbgr of the heets could be |
kicked out of the 5round w1th the foot - The resulting yield
'lwgs, of course, low and Na; no doubt due to the hard furrow
fbottom encountered by%the tap r00t at five to six inches
: fbom the surfaoe.»

uﬁr' When the field i% to be spring plowed, it should be
. Lo . ‘ B
I
1



SUGAR BEETS REQUIRE
A DEEP SEED-BED

PROPER SOIL+PROPER FITTING = PERFECT BEETS

IMPERVIOUS LAYER DISTORTED BEETS

2

Fig. B8, Land for sugar beets should be plowed deeper
tha.n for most crops,—[ from seven to ten inches is considered
sufficient. It is not best to plow more than three-quarters
of an' inch ‘to one 1noh deeper than the usual depth, at one

] P‘P-Owing. .This deeper[ plowing should be done in the fall.
"Sipringlplowing shouldr be done at the usual depth.

15
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|
done so as earlv Ls possible. Some soils give surprisingly
better results when rlowed in the spring. This 1is especially
true én some types of clay soil that would be apt to puddle
and become too oompact over winter. The 5round should be
disced hefore plowing in the spring. Then when the ground is
plowed, the loose disced s0ll on the surface helps to fill up
the furrow bottom with fine material and thus immediately es-
tablishes direct contact between the furrow slice and furrow
bot tom. )
Spring plowing should'never be deeper than the deepest

former rlowing as it is not advisable to mix the eub-80il with

e furrow slice in the spring.

Surface Preparation |

With both the spring and fall plowing it ie‘necessary to
give the soll good surface preparation with the drag, disc
and roller or culti~paoker. Sugar heets require a deep, firm
seed bed, one that is readlly penetrated and yet not in &
loose condition. The surface must be worked down in good
shape, smooth and redsonahly free from lumpe.

Spring plowved land should be gone over with a roller or
culti-packer and a harrow immediately after plowing. The
rolling, harrowing and draﬂging ehould be continued at inter-
'kvals until planting ?ime. Fall plowed land should be gone
over with the disc, ﬁarrow;and drag at 1ntervals until con-
Aditions are ready for seeding. Thorough work in preparing
| the eeed_bed‘prOperlflwill be repaid'by a better stand of

| " e e o
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beets and by lééeeﬁing'therwork of weed oontrol éfter the
crop is planted. |

Beet planters do not work succesefully unless the land
is well prepared. Thus a good stand and a resultieg good
yield depend quite largely upon thorough preparation of the
soil.

In all cases the ground"should be gone over with a light
drag or weeder lmmediately preceding the drill. This kills
any weads that may have started and gives the beets an even
chance with the weeds which may come later on. If this drag-

zing ies not performed, we find that the weeds will have a

great initial advantage over the young beet seedlings.

Fertilizers

Although additional fertilizer is-not always necessary,
it does, however, when properly used, increase the profits
secured from the euéar beet crop in the majority of cases.
The two forme of fertilizere which are most often used with
this orop are b&rnyard manure and the coumercial preparations.
There is quite an overhead labor oharge for beets, regardless
of the yield per acre, thus ‘any practice which materially in-
_oﬂeaees the reeulting tonnage would lower the coet of produc-
tion and increase the‘total profit. On account of this high

|

'labor overhead a proper applioation of fertilizer for the
]

‘*bdet crop will in moat!caeee pay as well, if not better, than

'f-'fﬂr many other orqps.?
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0 | | Barnyard Manure

Barnyard mAnure is the most common fertilizer used on
the farm today. Iﬁ fills & need which practically no other
single form of fertilizer can rL;iace. It is very valuable
in the production of a good crop. Not only are th% fertil-
izing elements furnished by this material, hut also the humus
and innumerahle very valuable hacteria. It also furniéhes 8
large amount of food for the bacteria with the result that
the plant food is made avallahle for the beets.

The best kind to’ﬁse depends largely upon the time of
application. Well rotted manure may be safely and profitably
~applied ir the spring of planting. Fresh manure should be
applied in the spring or fall previous to planting heets to
give the best results. Sgring application of fresh manure
the year the beets are t0 be planted 1s not to be recomﬁénded
for several reasons: (1) The beet plant is not able to make
the best use of this manure as all its fertilizing elements
are not immediately available. (2) Heavy applications of
fresh manure may causei short, prongy, low yilelding beets.

(3) The spring top—dressing of fresh manure, in many cases,

is also e tcp-dressinp of weed sz2eds. This greatly lncreases

the amount of labor nebessary to\care for the crop and in
.'8ome . cases makes suoh a diséouraging proposition out of it

- ﬁthat the whole crOp is plowed under.

‘ The~wr1ter has observed many fields where the owner has

:

o
'-;Wma@e a spring or late winter application of fresh manure for

'v-5l .-

1

4

B

N

IS O



19

beets and has been very much discouraged with the results.
The failure to get beneficial results was largely due to the
foregoing three reasons. In man? cases twenty to twenty-five
loads were applied per acre, and the grower curse&fthe‘qugar
beet crop because it took all his manure and did not yield

a very high tonnage. In this case one of the causes for a
low yield was the heavy applicaticn of manure lying between
the furrow slice and tthe furrow bcttom. In most instances
the manurs was not properly mixed with the soil and it in-
hihited the flow of capillary moisture to the furrow slice.
Yhen the beet tap root‘came ir contact with large lumps of
this matsrial it went no further and instead of developing
into a good shapely beet 1t grew into a prongy, rooty affeir
of light weight.

The crop following the beets receiving thie heavy appli-
cation of'fertilizér, was really the one to reqeive the most
benefit of the manure. Thus in many cases the spring appli-
cation of fresh manure is of little value to the beet crop,
but in many insfaﬂoesfis the direct cause of a poor crop.

The manﬁre is bept applied>by means of a spreader at the
 rate of eight to twelve 1oqu per acre. If it is applied in
the spring it should be applied befors plowing and disced in
Vfthe vround thoroughlv. Light top dressings of weed-seed-free
’mhnure may be applied af ter plowing and worked in thoroughly.

|A
P
I,

CQmmercial Fertilizere

o In many beet gro ing areas farmers would not plant sugar

J,..
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beets unless thev heré able to procufe oommefcial fertilizer-
to use with the crop: The reverse, however, is also true in
some areae where the soll is of the fertile, heavy type and
where large numbers of stock are kept. In no case shculd 1t
he understood that commerciel fertilizers take thé place of
barnyard manure, but that it reinforces it. A combination

of the two usually givés the best resulte.

The best analysis of fertilizer to use depends guite
largely upon (1) the kind of soil, (2) the crop rotation fol-
lowed and (3) the amount and quality of barnyard manure used.

The area covered by the writer while in the employ of
the ¥enominee River Sugar Company comprised Menominee and por-
tions of Delta and Dickinson Counties of the Upper Peninsula
of Michigan, and Marinette, Oconto, Brown, Kewaunee, Ontagamis,
Calumet, Winnebago and Manitowoc Counties of Wieconsin. For
the purpose of discussion in this article, the three main
groups of soils in this area were the sand loams, loamé and
clay loams. ‘

- The Michigan counties and arinette, Oconto and parts
of Brown, Ontagamie;’ﬁinnebago gountdes of Wisconsin contained
- the sand loam soile.‘iBrown, Qnéagamie and Winnebago, Kewaunee
and Fon Du Lac’dountiée con'tained the loéms. Calumet, Fon Du
’.Lac, Manitowoc Winnebago and Ontagamie counties contained the
blaY loams and clays.z
» - In the year 1930Ethe writer put on about fifty fertilizer

‘ ,'demonstrat1ons distri%utgd over the entire area. In a general

, .
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vay it was a noticeable fact, as observed from one year's
resulte, that the sand loam areas responded best, the loam
areas were next and the clay loams and clays, in the major-

ity of cases,responded very little.

Fertilizers on Sand Loaums

In the sand loam area, Arthur DeCamp, of Stephenson,
Menominee County, secured an increased yield of five tons
211 pouﬁds per acre through the use of 300 pounds of 2-13-3
fertilizer applied in the rows. The effects of the fertil-
izer on the beets is c%early shown in Figure 7. The resid- :
uary effect of this fertilizer the year following on barley
is well shown in Figure 8. On the same farm in 1931 one-

half the fielq was given an application of 350 pounds of
2-12-3 and the other half was dressed with fresh barnyard
manure. The resglﬁ 1s shown in Figure ¢. The commercial
fertilizer, being quickly available, gave the beet plant
a gquicker start iﬁ thé spring and thls advantage wae main-
ta*ned throuvhout the season.

George Bell Oconto, Oconta County, Wisconsin, on the
sand loam type of solil, arplied broadcast a 3-13-3 fertil-
izer at the rate of 400 pounds per acre and increased the
‘resulting yield four %ons per acre. Twelve tons per acre
- were a=cured On the fértilized and about elght tons on the
'xuhfertilized land (Figs. 10 and 11.).

“§_  Ghas. Knuteon, U%derhill Oconto County, Wisoconsin,
) aﬁplied a 2 18-8 fertilizer broadoaet at the rate of 400
R Ll ‘ : _
|







Fig. 7. A fertilizer test on sandy loam soil. Yo

fertilizer was applied on the right, while on the left

300 pounds of 3-13-2 fertilizer was applied per acre.
Figure & shows the same field one year later, in barley.
Farm of Arthur DeCamp, Stephenson, Menominee County, Mich-

- .igan. Picture taken%July 38, 1919.




Fig. 8. This piéture shows the residuary effect of a
3-12-3 fertilizer applied the year previous on beets. No
fertilizer was applied on the right, while on the left 300
pounds of 23-12-2 per acre were applied. This 1is a plcture
of the same field shcwn in Figure 7. Picture taken July S,
1930.

23
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Fig. 9. Fertilizer demonstration on sandy loam soil.
Fresh barnyard manure applied ;P the spring on the immedlate
foreground, 250 poun‘:ds of 2-12—'2 fertilizer applied on the
background. Farm oﬁ Arthuf DeCamp, Menominee County.

Plcture taken July 9, 1930.
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Fig. 10, Fertilizer demonstration on a sandy loam
8011, No fertilizer on the lefz; while on the right 400
pounds of 3-13-3 fertilizer' was broadcasted before seeding.
Farm of Geo. Bell, Oionto, Wisconsin. Picture taken
July 11, 1919. Note| the qﬁicker start made by the fer-
tilized beets, }
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pounds per acre and secured a vield of 11 tons 7527pounds
per acre. On the other half of the field fresh barnyard
manuré was the only fertilizer used, the resulting yield wase
éix tons 34 pbunds per acre. A picture cf fhis field taken-
July 11, 1is shown as Figure 13.

Figure 13 shows another illustration of the effect of

7

fertilizer on thie same area. The s0il in thislqaee was in a

very poor, run-down condition before the treatment was made.

This accounts to some extent for the very small, stunted

srowth on the unfertilized area. Vield figures on this field

are not given, as the writer left the employ of the fugar
Company bhefore the ﬁarvest was complete.

Other similar demonstrations on this type of soil gave
results very comparahle with the foregoing figures. The in-
dications resulting from these tests are that the sandy loam
soils are benefited by a complete fertilizer containing all
three main fertiliziﬁg elements: nitrogen, phosphorus and

potash, in the ratio of 2-12-2 or 3-10-4.

Feftilizerg on the Eeavy Loams
Jerome Briese, Greenleaf, Srown County, "isconsin, co-
operated with a very complete demonstration on a soil repre-
sentative of the loam area. The rgsults of this demonstra-

tion are given in table 4. Th3 results on some of the plots

‘were.notrvery consistant |the checks, howevef, ran rather

 ¢16se.; It will be hoticed that there is an increase factor

‘entering in from thg first check on cne side to the 0-16-0

b
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Fig. 12.. The foreground received an applica-

tion of fresh barnyardi manure, while the beets on

the back-ground received an application of 400

- pounds of 2-12{2 fartilizer per acre. Farm of

Chas. Knutson, Underhill,‘?isdonsin. Picture taken

July 11, 1918.
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Fig. 13, Picture taken August 10, 1220. Yo

fartilizer on lower left hand corner, 40C pounds
of 2-10«4 fartilizer on the right, 40C pounds of
3-10-4 fartilizer and barnyard manure on the upper
left side of the picture. Farm of William Hayes,

Oconto, Wisconsin. 3
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orn the other side. The conclusion cne would draw from this

dewcnsfration ie that phospliorus was the wost essentlal fer-

tilizer ingredient concerned in increasa2d production. The

averace vield per acre on this ten acre field was 16 tons

174C pounds per acre. The price per ton for heets that vear,
1550, was $12.50, ths dVﬁrégg return per acre waz °31C.88.

Figuree 14 and 15 saow vi

¢

w8 of this field. The following

venlz, Tu.4, gives in dstall she rosult of the demonstration,

manle 4. B grarhic 1llustration of the fertilizer demon-

3iiabticon on the farm of Jerome =rie

w

¢, Creenleaf, 2rown County,

“isconsin, in 122C:

j Check 13 tons 14EC pounds per acre |
|
’ 3=8-7 16 " 4380 n " " ,
| :
5 3-8-0 1 " 55 " noon i
| )
1-8-3 18 " 17423 " " " t
i Check 15 " 346 " " "
3-10-4 18 " 524 " " n

3-10-0 18 "

()}
O
(03

" " n

; C-10-4¢ 1© n 1800 " n " ‘

,  Check ' 15 " 306 " oo !

L I s

| . 0-16=01 18 " 362 . " nooo ;
. e I

One acre plots,| average yield 13 tons 1740 pounds.
History: o L :
1015 Oats,.beed@d down, seeding tocp-dressed, 6 to &

loads.per<BCre;

| 1916-17  Hay. [

'vI%;E{Sﬁ#iﬁg¢P1§W3d;5,1n0hes for corn.
 *f§i§ﬁFéii%p1dw¢, 8finchés for beets.

P
R S .
11t loaw soil.
N A NN ST N

)
|
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Fig. 14. TFertilizer demonstration on a loam soil.
Check plot on the -righ‘c, 400 pounds of 3-8-7 fertilizer
on left., Farm of | Jeome Briese, Greenleaf, Visconsin.

Picture taken Augusti 8, 1918. 3

31






Fig. 15. Check plot on right, 400 pounds of 3-10-4

fertilizer on the le%t. Fari of Jerome Briese. Pilcture

‘taken August 6, 1218.
| '
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Another'demonﬂtrathon on thes farm of Jule Van Colster,
Sreen Bay, Brown Gdunty, Wisconsin, on the same type of soil
as in the foregoing discussion gave very comparahle results,

. a:,lnii ated oy the followwn" table, No.5.

Table 5. Fertilizer dzmonstration on the farm of Jule

Van Solster, R.F.D, %o0.9, Green Bay, Wisconsin.

Check ™~~~ ¢ fons 328 pounds per aore ]
0-18-0 10 " 1300 " T
2-13-3 10 " 1860 " L
| Check 8 " 570 momoom |
 28-7 11 " 178 v onow
| 504 11 v asa v v v

One-half acre plots.

Tha one diat‘-bui:hiﬂ" fecaturz of this demonsiration was
the perfect stand sscured on adjoining rovs both sides of the
widdle check plot, wvhile on the check plot the rows contained
a rather poor stand. In this case, thsrefores, the fertilizer
not only furnished wore plant food but furnished it at the
proper time to insure & better stand of bests. This is &
v2ry 1lmportant oénsidexatidn in sugar bheet growing.

Other demonstrations on this same type of soll gaves very
similar results and shbWed fhat'phosphorus was the element
m6st needed. 1t ; combléte fergilizer was to be used, a
8*13~° or 3-10-4 voulq be preferred ¢ a higher potash fer-

:

tllizer, in 80 far as /the yield was concerned. Sugar tests

fof the beets from. these plote were not made and so all ob-

|
' i
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Fig. 16. Dasmonstration on the farm of Crsgory Zast,

Lppleton, Wisconsin, o fartilizer on ths right, 4C0 pounds
of 3-13-3 fertilizer per acrz on the left. Picture taken

August 3, 1920.

servations and conclusions were drawn from the farmer's

viewpoint or the tonnage vield per acre.

Fertilizers on the Clay Loams and Silt Loams
These soils found in the most fertile and richest farm-
ing ssctions of Wiecoﬁsin are farmeﬁ by the beet farmers in
the state.  Livestock farming predominates as the principal

farm enterprise. |
| As a general rule-the soils in this area responded less

ﬁo comneEatal fertilizer applications than did the soils of
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the other afeae. In'manonf the demonstrations no increase
in yleld was ssoured, regardless of rate and method of appli-
cation and analyeis, Aoid pﬁosphate seemed to Dbe qqst in
favor; Results secured in other years may, howevef; show up
differently than they did in 19230,

The recommendetions to be made cn thess soils is an appli-
cation of about’ 150 pounds to the acre in the roW at the time
of planting. The analysis of fertilizer to use would, of—
course, vary under diffarent conditlons, but would be either

0-16-0, 3-13-3 or 3-10-4.

Fertilizers on Yuck Soils.

“r. J. I. Etaridge 6f the Oconto Lumher Company, Qconto,
Oconto County, "isconsin, cooperated in puttinz on the oaly
fertilizer demonstration on muck that was put on by the Sugar
Company that yeg;.l Due to weather and labor conditions this
field was planted late andvthus blocked and thinned late,
espeoially was this noticeable on the end of the field con-
taiﬁing the 0-16-0 plot. So the decrease in yield factor
must be taken into con@ideration in donnection with this dem-

| opstration.“' | ; - | |
| The detailed resqlts ;re given in Table No.6.- The af-
",fect of tthe potash 1s;readily observed from this table. 1In
 fdot, potaah eeemed t& be the controlling element on this
 t¥pe of soil in 80 fdr as tonnage was concerned. The fer-

6

. ti11zer givina the most economical results was the 0-8-7.

|
[
t
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Table 8. The fertilizer demonstration put on by J. I,

Etheridge, Oconto Lumber Company, Oconto, %isconsin.

Check 9 tons 96 pounds per acre
2=-8-7 9 ™ 1383 " " "
3-8-0 6 " 18k2 " " "
0-8- r8 " 548 " " "
Check 6 " 632 " " "
3-10-4 g " g8es " " " ‘
3-10-0 5 " 142C " " "
0-10-4 4 " 740 v W
Check 4 344 M nooom
0-15-0 3 - le4 " " "
One-half acre plots. fuck Soil

iethod of Application
In all of the forezoinz demonetrations, except where
otherwise stated, the commercial f-rtilizer was applied
proadcast at the rate of 400 pounds per acre and well worked
Into the soil a few days previous to seeding. It was origin-
ally planned to do some follow-up work on residuary effects
of beets and fertilizers, but for various reasons this phase
_of the work was not- oa#ried ‘through to completion.
| ' It was thought + planning these demonstrations, that
'unaer aversge oonditions better results would be secured from
| fthb broedosst applioations,_both fromﬁthe standpoint of the
'f;g?°kt cr0p~and the following‘orops; and I believe that this
o ¥ ;on all the so*ls but the heavy clay
}

' T 'ffl
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and silt loams, whére the row application sesmed best.

Broadcaef've Row Applications

¥ith the broadoast applications the main advantages are:
(1) Gives better residuary results; (Bj mixes the fertilizer
with the soll, thus avoiding danger of burning the root; and
(3) it tends toward a better, more normal root development.
In many dry years, whezxe the fertilizer is applied in the row,
it does not fully go into sclution and thus %e in a form to
be used by the roots. Many times I have noticed faruers,
mhen plowing out their beets in the fall, plow out the fer-
tilizer in about the same condition it was in when applied.
The broadcast application tends to help the beet develop a
normal extensive root eystem (Fig. 33) which is invaluable,
egpecially in dry weather. The roots keep on developingrin'
search of food, while in the row application the food is
right next to the root ahd it does not have to develop as
large a root eystem as in the former case.

The main peint in faver of the row method is that guick-
er and better results may be gained with proporticnally small-
er quantities of fertiiiier. A relatively light application,
100 to 150 pouﬁds rer acre,.depending'upon the anaiysie, may
be applied at planting|time, to aid in germination and to
';81Ve the young plen+ a qui;k etart.' Many soils that are apt
".to be. cold and slow Any the spring, i.e. the olay and silt
- loEzs, cequire only enmugh fertiliz»r to aid in starting the

f} supplying euch bther plant food a8 the orop may need

!
R A
frbm ite own reserve. |

!
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The residual;effects of the fertilizer application is

clearly shown "in Fipure 8.

Liming

50ils that are acid should he given an application of
sugar beet refuse lime at the ratz of one to three tons per
acre or one to two tons of finely ground limestone per acre.
This will not only increase the yileld of sugar h»eete but will
also increase thz yield of following crops of clover and al-
fzlfa, thus providing a greater residue of organic matter and
nitrogen, improvinz both the f2rtilitv and structure of +he
soil.

Paefuge lime may be secured from the various sugar com-
ranies in most cases fres of cost. The cost'oflloading is
usually the only charse wnade for car-load lots of 40 to 50
tons. This lime is as good as can be secured for use in cor-
recting soil acidity. On account of its physical condition,
being somewhat moist and occasionally lunpy, it will not work
through a lime distriduter. Distridution is usually made from
the wagon or piles oy means of a fork or shovel, or with a
manure sprnader. The hest time to make the application is in
the fall, or winter #hen the snow is not too deep.

Many inquiries q ‘often made relative to the analysis
: of sugar beet factor} refuse lime, and the following table,
VTNo. 7; is a report bﬁ Professor A. J. Patten of the Michi-
;gan Agrioultural preriment Station.

T < {
- N {\
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Contents. Sample No. 1. Sample No. 2.
e 37.40percent |....... T
MOISEUTC. . oo o veevenoescvdonnsonnnenenssasesoses 29 8k coni
gﬁ%l;mmdMagnesiumCarbgnate........;..:,.::::.'..:::..:: 49. Z%pp:;g:nns 9.%2?352::::
.................................. cen :
Phoephoric Acid (P208)... -+ g7 Percent | 108 er oent

The wide variance in analysis is due mainly to the dif-
fsrence in molsture content, ‘Sample No.l contained over 37
se cent water, while Sample No.2 contained practically no
molisture, .

Aftsr the lime has servesd its purposes in the beet féctory,
in purifying the beet julces, it is washed out of the filter
Presses with large guantitizses of water. This thin mixture of
lime and water is then run into a settling pond. Refusé lime
tzken directly frow the se tt11nw pond is in rather poor gphys-
ical condition with a great deal of m01sture. A few factories
have used their power shovel and transferred large amounts of
this lime from the settlinv basin to piles on high ground.
After remainin" in bhesn piles for two to five years, the lime
~has changed from a paaty ﬂondit*on to a drier mealy state,

which is then 1n good shape for distrinution on the soil with
| a}manure spreader fo#k or shovel.
‘,é In Wurope Where{the sugar heet 'industry has thrived for
;about 115 years, the éugar beet 6rowers are allotted refuse

'_. 11me in proportion to; thentons of beets delivered. There is

. i
o P
Bl : to

*é Olause in fheir beet cbntxéot providing for their allowance
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of lime. All this rgfuee lime, at the Europeén factory, is
usually cleaned up by thrse wesks after harvest.

Sugar heet refuse lime is a practical and_oheap source
of agricultural_lime., ost sugar compaﬁies in Michigan make
no charge for this lime in carload lots. The only cost 16
the beet grower is the-actual loading charge at the factory
and the freight to his station, The lime capacity of cars
varies from 30 to 45 tons. Farmers may group together in the
nurchase of carloads. |

There are great piles of this material, valuable for the
corraction of our sour soils, that are standing, unused, at
the various sugar factories in the state. This waste material
if zroperly used would add greatly to our agricultural p:osper-
ity. | | ”

Sugar companies also have sach vear a few carloads of
fina dry air-slaked lime, which was not used in the pufifying
process. This lime accumuiates from the lime burners. It is
usually in excellent phisical.condition. Itse analysis'would
be about the same as ﬁhé hydratéd lime purchased fromn commer-
cial lime cdnbérns} K

In orderino cg*loads, it ig first best to send for a

samnle and thus avoid anv misunderstanding
. e
f

‘j Plantino |

The seedinc of sugar beets neads to be carefully done

et seed and the plaﬂter."PiOper Sééding is the first step

|

""
vbT one who thorouahly understaqu all the requirementes of the
{ )
i
.
I
.
i
A

)
|
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toward securiné a good'stand, without which a profitable ton--
nage cannot be groan. A comparatively level, well preparsd
s30il is, of course, the first requisite to proper planting.

There are three machines which may be used in this work:
the 4-row, the 3-row, and the l-row seeder. The particuiar
one to use depsnds ugon the condition of the seed bed and the
acreage to be planted. Many farmers use the ordinary grain
drill, eguipped with packer wheels, to plant the beets. .
Inough of the cups are plugged to give the proper spacing of
ross and the packer wheels pack the soil next to the seced and
insures its being plantsd'at the proper dspth. The machines
may be purchased, either with or without the fertilizer at-
tachment. The width of rows recomumended are from 233 to 24
inches.

The quantity of seed planted should never be less than
15 pounds per acre. It cannot be too strongly emphasized
that plenty of seed should be used to insure a good even stand
of nsets and to reduce the cost of thinning. Great care should
be taken to plant at the proper uniform depth, which is not
desper than one—half to three-quarters inches. The depth de-
pends somewhaf upon the character of the soil, the deeper
olantings ars made on ‘the lighter types. Deeper planting
than is recommended ab??e'is apt to smother the young beet
plants, ; »

Plénting should bégin as early in May as the seed bed can
be brought into condiﬁion and is warm enough to cause germin-
ation. Thejusu;l pla@ting period ranges from May 5 to May 20,
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but plgntings méy.be rade as late as early June where the
carly élantings'were impossible or‘failéd. |

On soil which has a tendency to bake or crust over, the-
use of & culti-packer after planting and before the bheets are

ug 1s recommended. In some cases this is the only means of

saving the orop "hen the soil crust hecomes too”hard,*it is
. practically lmpossible for the beet seedlings to break through

and as a result are smofhered'out or come up later after a
warm rain. In either instance, if an uneven stand results,
the culti-packer helps to remedy the situation.

The sugar heet seed is supplied to the Qontracting grower
2t cost, by the sugar company. Special effort is made by these
companies to securz seed of high germination from high‘yieldé

ing s%raine which will produce beets ¢f hizh sugar content.

e

Transplanting

One somewhat objéctionable feature of sugar veet culture,
to some growers, is the extra amount of hand lahcor necessary
to properly care for the crop. Several means of avolding this
difficulty have been suzzested. One method was to plant the
seed in a bed 5nd‘thep tranéplant the young wlants at about
the four tQ:éii'leaf %tage. Thg young plants would, of course,
be spacéd at the nroﬁ%r intervai and thus do away with block-
ing and thinning. ; |

Fimure 17 is a p;ctu:e_Of a field of beets grown in this
'manner./ The bents ‘were piaﬁted by means of a cabbage planter,

':ﬂut no water was used;"The young heet plants stood the trans-
_1ﬂlanting as Well if mot better than did the cabhage trans-

i Lo . [’
g ,.n,?n:' S|






planted on an adjoining area. A very good stand was secured
)

and the orop loqked fine throughout the entire growing season.

Fig. 17. A five acré field of transplanted hests on

the farm of “m. Lausr, .Shiocten, “isconsin. These bzets
were transplanted on June 35 with a cabhags planter. A

very good stand was secured.

It was in the £2ll whan the harvest commenced, that the

real test began. At that time the disappointment of having

w

poor drop was evident. A very heavy percentage (about 75
per cent) of the beet roots}were very short and prongy and
the resulting yield waé low. The first four or five inches
of the beet root was ok the normal size, but below this was
nothing more than a ma%s of emall, sprangling roots. This

was caused, no doubt, by breaking the tap root of the young
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seedlingfat the time of transplanting. Yhere the entire root
was taken, the chances wers fairly goodjfor & more normal rocot
developuent. Three diffsrent fields of transplanted teests

were studled by the writer, and each gave very similar results.

Cultivation

Careful work with the cultivator will save an enormoﬁs
amouﬁt of hand labor later on. 2 great deal of trouble with
“the beet labor is caused by poor cultivation by the grower.
The cultivaticn is bLest accomplished by use of the regpular two
cr four row heet culti#ator. Nigcs or knife weeders and deer
tonzues should be ussdl for the first two cultivations. After
that remove the disc wzeders and use knife seeders and desr
tongues, cor deer tongues alone. Duck fe=t should be used with
care, as they are apt to cover up the beets and weeds in the
beet row, thus making it very difficult to de¢ the hand work.

Tne first cultivation shiculd cone lumedietely before
blocking and thinning, which should be done when the see@ling
has developed fouf leaves. At this time the cultivator should
" be run as close tc the row a8 ie possible without cutting cut
the beets. RoligrSﬁor %ulti—packe:s are often used with good
results after Bibcking and thinnipg to smooth over and level
off the dirt hoed into &ie middle of the row in:blocking. In
many cases'it.wculdsbe #earlé impossible to cultivate immediate-

IY'after'blocking and_thinﬁing, if the roller or culti-packer

i

‘were not used. f b |

A

i The beets shopld b% cultivated et least five cr six times
‘ |
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for the best results; These cultivations not only aid in

clean culture buféheip to retain the soil moistuée. Growers
should not be afraid of‘cultivating too many times. 7In fact
many farmers cwe their gcod heet ylelds and thus good profits

The firet and second
t

%o the rows and may be falrly deep,

<
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Fig.18. A four-roy veet cultivator on
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The & ground arou the beets should not be hilled up;

”throv up” Just enouﬂ uoll at the last cultivation to keep

the top of the neet from heinp treén >d by the sun. A last
cultivat?on should bé made when the tops practically cover

the row. Do not cultivate toc dsep or too close fo the row

at this time., & few léaves>may be broken off, but this slight
damage will be more than offset »y the increased yield duc to
the tillage operation. The careful grower cultivates close

9, L] "
to the rows early in the sczason and gets all the weeds pcssible

by means of machinery. Tesds should be thoroughly cleaned out.

Dlocking éﬁd Thinning

3s2ts should be blocked and thinned at about the four leaf
stage., Tlock out the.rOﬂS “itlh & six or sevsn isch Loe, leaving
tunchses of aout arn inch, every =ight to ten inches, and then
thin»out to one plant irn =z place, leaving the healthiest plant.
The best yields of both bhezt rocts and sugar zre secured when
the plants are spaced avout ten to itwelve inches in the TOW.
Sixteen “eets to the rod make a gcod stand,

It is especially importaht that tﬂe blocking and thinning
‘be started and compieted as soon as pcssible after‘the beet
prlants are large enough to work., Vields are grzatly reduced
when this work is delayed. A bonus is oftentimes paid the
vlaborer by the groner for an increase in vield over a certain
'-tonnage per acre, Thié 1s often,an incentive to the laborer
to do better work and to do . it at the right time.

Usually a eecond.gnd third hoein are all that .are neces-

"éa%Y‘to keep the beet ows free from wends for the rest of






the season. The second hoeing should be made about ten to

fourteen &ays after thinning.

Fiz. 1¢. ‘Yost of the Lard lshor cn su

on & contract by

¥ichigan.

Harvesting

The maturity of =zeets is indicated ©ty a browning of ile

lover leaves. The date;of harvestinz is set by the factory

as a result of a seriesiof sugar %ests on the neets taken at

intervals in tuae fall, [The process of sugar manufzcture is

closely associated 7ithithe ripening of the beet. A differ-
P ]

ence of a week or ten davs in nharvesting may mean a very

great diffsrence in the;sugar content. Harvestinz usuelly
|
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Fig. 30. GEovs are sometimes employed to do the hand
labor on heets. This shows a bunch of hovs on the farm of
John O'Brien, Fden, "isconsin.
begins in late September and ccntinues through the month of
October.

A special machine, called the "beet-lifter" is used in
harvesting to locsen the beeté in the row. The beets are
then pulled by hand, knocked togsther to remcve the dirt and
thrown into convenient piles for topping. Reets from six-
teen to eiéhteen rows are .thrown into one row of piles. A
‘regular beet topping knife is used for removing the leaves
and crowns. The crownsare cut off at the .base of the lowest
leaf. '~ The topped beets are then thrown in piles and covered

withithe tops to prevent excessive losses of moisture.
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‘Fig. 231. L characteristic group in the beet field.

The company field man, the farmsr and the heet laborers.

£ man and wife can care for twelve to sixteesn acres of

heets during the ssason.

The following paragreph, taken from ¥ichigan Speclal
Bulletin Yo. 108, explains }he reasons for carsful topping:

"It is'important both to the grower and manufacturer
that beets be carefully topped. The crown and leaves of the

and phosphoric acid,

sugar beet are relatively high in potash and

and by retaining them on the land or feeding them on the farm,
much of the mineral fertility contained in the beet crop is
returned. The salts contained in the crown prevent the proper

crystalization in the process of sugar manufacture. Consider-
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ing this, and the fact that the sugar content of that porticn
of the beet ahove ground is low, it is apparent that carsful
topping must »e insisted upon by the manufacturer, and he is
fully justified in deducting the amount cof tars due to poor
topping.

Average yields per acre range from eight to ten tons, but
good growers freguently secure twelve tc fourteen tons and ex-

ceptional fields yield from sixteen to eightesen tons pasr acre."

Fig. 22. A fairly typlcal sugar beet worker's Louse.
IMeny of the workers move to the large cities in the winter
for employment. Othere remain in the community, purchase

/land and become ssttled inkhabitants.

A i
i ;

!
{
{
|
{






Fig. 33.

Figures 23 and 24: Hauling sugar beets to the station
has been ﬁgde easier by installation of unloading divices.
These views show two stagss in the_gperation of the Waverly
Beet Hoist at Stephénson, Michigan. A two to five ton load

of beets is handled in from three to five minutes.






Fig. 24.

Fig, 35. ‘The conveyor type of beet unloader works

successfully in thel smaller stations.

|
|
{
I
i
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% Crop Rotation
|

Sugar beets, as do other crops, give the »est results

when they become part of & proper crop rotation system. It

|
l is a very valuable crop in the rotation on adapted soils. It
( has taught‘many farmers the value and hahit of clean culture.
‘ It is a real zood dependahble cash crop.

Proper crop rotation aids in (1) mzaintaining the soil
fertility, (8) eliminating weeds and insects, and (3) control-

’ ling glant diseases. Figure 26 shows diseused areas in a best

| field caused by Phoma | 70t. This field wvas in beets the

preceding vear and the disecased areas the followin

corresponied closzly to the piles of tops frow the

the pravious year. Mhus it is observed that hests planted

@

e

two vears in succession on thi eld are sometimes padly in-

fzcted with disease.

26. Oroplrotation aids An controlling fungous
diseases, The spots showing Phoma Root Rot were the epots
|#here the beet leaves and icrowhs were left the fall bafore,

{after the crop was harvested.
| B






The clean culture given the heets is a great asset on
every farm. The writer has observed many bad fields of guack
grass that have been cleaned up by one crop of beets. It is
very necessary in guack infested fields to give the field very
careful and thorough preparatioh and freguent cultivations.

Blocking and thinning, and hoeing must zlso be done well and

.at the right tinme.

Fig. 37. The potato is an excellent crop to precede
sugar heets in the rotation. A seven acre field of potatoes

ion the farm of C. J. Salewsky,:wenominee, Michigan.

|

The following #otations are especially well adapted to

i‘mchigan conditions:
| (1). First yeai - clover; 2nd yvear - corn, beans or
] A i

ipotaﬁoas; 3rd year L beets; 4th year - oats, barley or rve,

I'seeded to clover. f







(2). Firet year - clover; 3nd year - corn,beans, potatoes,

or beets; 3rd year - oats, barley, rye, or wheat, seeded to
clover; 4th year - clcver; 5th year - beets, corn, beans, or
potatoes; 6th year - oats, barley, or rye, seeded to clover.
(3). First year - corn, beans, or potatoes; 3nd ysar -
veets; 3rd year - oats or barley, seeded to alfalfa; 4th year -

alfalfa; 5th year - alfalfa; 8th ysar - alfalfa.

Fig. 28. Clover is a valushle crop in the sugar beet
rotation. A field of clover on the farm of the lenominee

County Agricultural School, ¥enominee, Michigan.

Some aﬁparent pgculiarities were observed in connection
yith the crop rotatiéns with bqets. ¥hile corn is a very
good crop to precedeibeets, 8till beets following potatoes
usually gave a greaﬁer vield than when they followed the corn.
%his may be due in gart to the deeper culture given the potato







crop.

Grains are the ideal crop to follow beets. The clean,
deep cultivation required in growing a crop of beets leaves
the land in excellent condition for a following crop of small
grain: oats, barley, wheat or rye. Lifting and pulling the
beets in the fall makes plowing for the following crop un-

Necessary.

Fig. 239, Smail grains: oats, barley, spring wheat znd
rye are ideal crops to follow the suéar ~eet in the rotation.
A field of Worthy oafs on the fdrm of ¥m. Christiansen, llen-

ominee, Michigan.

| Beets do very well after clover sod, which has been
| !
fell plowed and well prepared. Spring plowed sod, unless
‘ y |
especially well prepared is not as well adapted to beet cul-
| |

ture.

b
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Another very noticsanle feature in.cohnection #ith the
rotation 1is that corn does very pocrly when follorinv veets,
Nelther the grain nor forare that could reasonahb lv be cx-
rected ars secured.

Tas part wihich ths beet cron glays in maintaining soil

fertility is discussed in the following parazraphs.

Advantazes of Sugar Zest Culture
Mot only does the weet crop rank high in acreage value,

but there ars also other valuahle considarations connected

with this industry

The history of the sugar heet in Turcpe and in the beet

Pl

arowing sections of the United Teates, shors that the cul-’

ture of thisg cros has peen verwv closzly assoclated »ith lm-
proved agriculture. Mény good farmers have repeatedly steted:
"that they have obtained lar-er vields of srains after mcets
than after other crops; that their soil is 1laft in better
phvsical condition;}that the set tovs and lzsaves, when proper-
1y cared for and fed to the dairy cow ars & wonderful wllk

rroduc=r,."

Effects of ?eets on the Productivity of Solls

j Thé'ideafthat the beet crop is a "soil robher" is some-

_!times held Dy farneis. If the tcps aﬂd pulp or the resulting
.~fmanure from. feedin*fthem is afplied tc the land which produced
v‘the beets leas fer&ility is' removed hv heets than by any other

j

|
Z»A;fcaeh orop in Jichigpn. The'following tahle taken from "The

SRR SR i o o

|

F

!
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Sugar Beet in America" by F. 8. Harris gives the amount of
i | .
mineral plant food .removed from the soil »y beets and by

other crops.

Table 8. Data showing the mineral slements removed

from the s0il by six of Michigan's important crops.

i

. Phosphoric
Crop. - l Yield. Nitrogen. Potash. A(?id.

|

l -
Sugarbeets...................... .. ..., 10 T. 30.0 lbs 70.0 lba 14.0 lbs
Potatoes................... ... ... ..., 6 T. 47.0 76.56 ° 21.5
Wheat................ .. ... ... | 30 bu. 48.0 ' 28.8 ‘' 21.1"°
Barley.......... e 40 bu. 48,0 °* 35.7 ¢ 20.7 ¢
OaB. .. .. i e e e I 45 bu. 55.0 ' 46.1 * 10.4 *
COTD . ot ! .40 bu. 56.0 * 23.0 21.0 *

| |

As stated prasvicusly, the small graiﬁ crop does especial-
ly well after the neet crop. Increases in yield of grain fol-
lowing beets have long been recognizzd in Turope and 1s now
being recognized in the beet growing arsas of the United
States. The followinv figures are of interest in this connec-
tion. The United utates Department of Agrlcultule studied
115 farms and found tnat following sugar beets, the aver‘aellw
yield of wheat was increased from 36.8 bushels per acre; oats
&ere increased nearly 20 bushels and barley 20 bushels per acre.

The highest yield of rye ever obtained in Menominee Coun-
ty, iionigan, Was a. £i=ld of Rosnn ‘rye by Magnus Toberg of
Daggett thlCh folloW1ng oeets vielded 42 bushels per acre.
’The highest yvield of spring Nhaat reccorded in the same county
= Nas produced by Nel% Swanson, Menominee, with darquls wheat,
‘}following»beets which'jielded‘43 2 bushels per acre. In-
'creased yields of oats and barley, followinr beets, were also

&
&
L.
i
i







Fig. 30. Larzer yields of grains are usually ob-

tained when following a sugar oeet crop. Spring wheat

iollowing>beets on the farm of Chas. Sulewsky, lenominee,

Michigan.,












secured in this tefritory.

S0il Is left in Better Physical Condition
The following observations relatinz to the guestion,-
"hy beets improve the s0il? - have bzen made. These are
from "The Soil, Fartilizer and Cars Mecessary to Grow a
Good Crop of Sugar Beets," by the writer and published by
the llenominee ERiver Sugar Company:
"Grain rccts do not penstrate beyond the depth of plow-
ing, which was three to four inches in Turope before the be-
ginning of Sugar 3eet culture and in the United States is
but five to six inches shere suzar h2ets ars not grown. This
thin layer flapred over in pancake fashion, vear after year,
is all the soil from which cfops ordinarily draw nourishment.
The unstirred soil beneath is too compact for zrain rcots to
penetrate, it contains little or no hwsius, is not aerated, and

hence is not fertile.

Deep Plowing

The sugar “eet is a deep rooted plant, and to secure zood
results, deep plowing and sub-soiling from eizht to ten inches
ie essential in order to make & deeﬁ mellow seed bed so that

a good long root caﬁ develop, dand thus produce a large tonnage.
By breaking up the soil to twice the usual depth, the lower
801l becomes aired 6ut and fertile and permits the roots of
cereals and grassés‘to obtain plant food from twice the usual

depth of soil.






ROCT SYSTEM-OF

MATURE 'SUGAR BEET |

ONE TON OF ROOTS PER ACRE
REMAIN IN THE SOIL AFTER.THE
BEETS HAVE BEEN HARVESTED

THE AIR CHANNELS EXISTING AFTER THE
DECOMPOSITION. OF ROOTS PERMITS SOIL
AERATION-MAKES PLANT FOOD AVAILABLE

BEETS ARE NATURAL SUBSOILERS
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l
Roqts Penetrate Soil

| Ip preparing a f£ield for heets, the deep plowing incresases
the amount (of soil that can be used by the crops. But this.is
not all, within three months after the bests are planted, the
plant has sent out great“quantitiee of roots which penetrate
the lower unstirred hard soil to a depth of several feet.

These roots ars from the size of a halr to that of a slate
pencil, and when the beets are ploved out in thejfall, there
is from one to twc tons per acre of thase fine roots left in
the so0il. These decéy end leave available plaﬂt food for the
following crops znd =zlso leave$ the sub-soil honey—combedklike
a sponge with millicns of minute channels. Through these chiun-
nels first the air and then the surfacz winter moisture pens-
trated, and 1t is thils moisture and deeper cultivation that
ald in increased yields.

During the growing season of plants the amount of wolsture
in the soil regulates the yield to be cbtained and so whatever
adds to the conservation and storaze of winter moisture in the
8011, adds greatly to the yield cf the crop. However rich the
soil is in plant food, it is of no use unlees there 18 enougn
moisture so that the roots can absorb it.

In ordinary plowing and cultiﬁation, the soil beneath the
top five to seven iﬁches‘is so compacted that once the surface

'istll of water thé surplus runs ;Way."

i
iBeet Tops and L aves

Very few other‘forms of rouéha e are as good as beet tops

i
|

|
:?to produce milk :Thef re especid%ly stimulating to the dairy
P . o »
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COW ., Coming at the timeFin the fall when pastures are short,
they fill an 1mportant5piace for the dairy farmer ﬁho is lopk-
ing for a la%ger milk yield. In many cases when these tops
and leafes are prope}ly cared for and properly fed, they more
than pay for the hand labor on the beets.

To secure the most good from this fzed, it should not be
pastured off in the field but should be piled in bgnchﬁs about
t#c fz2t in height and fed out as neesded. Thev may be ensiled
by running through an ensllage cutter with ar ejual amount of

strav., They may also be pitted for winter use.

Sugar 2zet feed Production

Previous to thes orld Wér practically all the sugar beet
seed used in the Unitsd States was imported'from foreign coun-
tries,~ Germany supplying the largest amounts. Durlngz the war
the supply was partially cut off and to insure enough sez2d to
»lant the usual acreage, the éugaf sest companies started in
the seed growing enterprise. The three pictures shown here
give some characteristic views of this industry. After the
seed beet stalks are buf and cu;ed, they are then threshed
w;th a grain thresher with some of the concaves removed. The
seed is then reoleaneﬂiand bagzed for spring shipment.

»
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i
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Fig. 33. A field of Dipy Stecklinge cn the farm of

“m. Van Den Heuvel, Seymour, Wisconsin. These bzets arse

cared for the same as the regular sugar Lcets only taey
are thinned to & »lant every four inches instead of every

twelve inches. This securss & smaller beet. Thess beets

will be pitted in the fall and used as mother sezd beets

Al

‘the following spring.
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the farm of Henry Housman, Seymour, “isconsin, nearly

ready for harvest. The mother bheets are planted very’

2arly in the spriné in rows 36 inches apart each way.







Fig.  35. Cutting sugar beeiyseed on the farw of

Wm. Van Den Heuvel, Seymour, Wisconsin. A shock may ode
1 I

seen on the right foreground of the picture. Seed beets

ripen unevenly and so three or four different cuttings

must be made to ohtain the best results.
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