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This study was made in order to ascertain the field practices that 
are employed in the production of sugar beets under typical humid 
conditions and to determine the relationship of these operations to 
the cost of growing this crop. 

The data presented are based upon 320 farm records obtained 
from operators in. Michigan and Ohio. The farmers who reported 
on their methods of producing sugar beets lived in the vicinity of 
Caro, Alma, and Grand Rapids, Mich., and in northwestern Ohio 
(fig. 1). The records discussed outline the work and show the 
returns for these farms during the crop seasons 1914 and 1915. The 
labor rates that prevailed throughout this period were not nearly 
so high as those for 1916 and 1917, which were greatly advanced by 
war conditions. 

Notrrt.—This is the third of a series of bulletins published by the Department of Agri- 

culture giving the results of an investigation relative to the practice and cost of growing 

sugar beets in four of the most important areas in the United States. One of these 

bulletins gave the results obtained from a study of this enterprise in Utah and Idaho. 

Ancther contained a review of records that were taken in three Colorado districts. <A 

subsequent publication will discuss the practice and distribution of costs in connection 

with the production of beets in three California regions. 

83548°—19—Bull. 748 1 
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The hours of man labor and horse labor do not vary greatly from 
ene period to another. Moreover, the quantity of seed planted per 
acre will not change perceptibly throughout a given period, and the 
applications of manure or fertilizer are not likely to increase or 
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Fig. 1.—Map showing the districts in which records were obtained, also indicating 

the location of the beet-sugar factories in Michigan and Ohio. 

decrease to any marked extent. Other necessary supplies will remain 
fairly constant. In presenting accompanying tables these facts have 
been kept in view, so that if the reader wishes to figure the cost of 
production on the basis of prices other than those prevailing when 
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this study was made all that need be done is to apply any prevailing 

scale of prices to the more or less constant factors which have been 

determined in this study.* 

SUMMARY OF RESULTS. 

A fatrly definite rotation system was found in each district visited. 
Tn the Caro, Alma, and Grand Rapids areas sugar beets followed 
corn or beans in the rotation, while in northwestern Ohio sugar beets 
er corn were planted on clover sod. On 39 per cent of the Ohio 
farms visited the sugar beet succeeded clover in the cropping system. 

Manure was applied at an average rate of approximately 13 tons 

per acre on 201 out of a total of 3820 farms. 
Commercial fertilizers were applied on 68 per cent of the farms 

visited in the Caro district, 47 per cent at Alma, 78 per cent at Grand 
Rapids, and 39 per cent in northwestern Ohio. The rate of applica- 
tion ranged from 130 to 170 pounds per acre. 

The dates of planting varied from April 5 to June 1. The seed 

was drilled in at a rate of 15 pounds per acre, and it cost 15 cents 

per pound. 
The greater part of handwork on sugar beets was performed at a 

contract rate of $18 per acre for 22-inch rows, $16 for 24-inch rows, 
and $15 for 28-inch rows. Fifteen per cent of the farmers did their 

ewn blocking and thinning, 17 per cent hoed, and 10 per cent did 
their own topping. On the remaining farms this work was done on 
a contract basis. 

Beets were hauled an average distance of 2.47 miles to loading 
station or sugar-factory dump. 

Beet growers in the Caro district produced an average yield of 
9.72 tons per acre, at a cost of $47.65, or $5.62 per ton; at Alma the 

average vield was 11.4 tons, and the cost amounted to $57.42 per acre, 
or $5.04 per ton. Grand Rapids growers reported an average yield of 
10.16 tons, and the cost per acre averaged $53.05, or $5.21 per ton. 
Northwestern Ohio operators had an average yield of 13.17 tons per 
acre, costing $56.04, or $4.26 per ton. 

Twenty-two men produced a yield of 8 tons or less per acre, at a 
cost of $49 per acre, or $7.05 per ton. Twenty-five men produced 

_ 14 tons and over per acre, at a cost of $58.18 per acre, or $3.92 per ton. 
Although the cost per acre increases as the yield increases the cost per 
ton decreases. 

The labor cost was approximately 64 per cent of the total cost of 
producing sugar beets in the area visited. Materials, including 
manure, fertilizer, and seed, constituted about 11 per cent, and other 

1Mr. James W. Jones, Agriculturist, Office of Sugar Plant Investigations, and Mr. M. R. 

Cooper, Scientific Assistant, Office of Farm Management, assisted in collecting the records . 

discussed in this bulletin. 
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costs, such as Insurance and taxes, interest and rent, machinery use 

cost, and other miscellaneous expenses, amounted to about 25 per cent 

of the total cost of production. 

Approximately 96 per cent of the farmers in Michigan fed the beet 
tops to stock. In northwestern Ohio about half the producers fed 
and half plowed under the tops. Beet tops were valued at from $1.50 
to $3.40 per acre. 

METHOD OF TAKING RECORDS. 

An investigation of this character involves an inquiry as to 

the man and horse labor required in the preparation of land for 
sugar beets as well as in regard to the subsequent care of the crop 
until the final product is delivered to the manufacturer. It also calls 
for definite information with reference to use of land, manure, fer- 
tilizer, and seed, and the apportionment or distribution of certain 

general costs to the various enterprises of the farm. 
In order to secure the desired data on the practice and cost of 

growing sugar beets a suitable blank report form was printed; with 
this schedule in hand, trained enumerators visited the beet growers 
of the regions selected for these observations. Each operator con- 
sulted gave a complete description of the methods employed in grow- 

ing sugar beets on his farm and furnished additional facts con- 
cerning the other important enterprises forming a part of his busi- 
ness. As far as possible, the acreage in beets and the yields obtained 
from each farm were checked with the sugar-factory reports. In- 
asmuch as some growers delivered sugar beets to more than one fac- 
tory. it was not possible to make comparisons for all farms. (See 
Table 1.) 

TABLE I.—A comparison of growers’ estimates with factory records—Average 
acreage, yield, and return per acre, 1914-1915. 

Acres in beets = Cash return per 
ee per farm Yield per acre. acre. : 
| Num- 

District. pet of | 
ArmMSa) aes : 

ee | Factory Ea Factory. ane Factory 

Tons. Tons 
CATO as ee eee eee Rae eee 73 14.33 14. 22 8.82 7.56 $52.89 $46. 32 
PAIN QM See hee See ern ciate Cre 49 9.57 9.36 11. 65 10. 43 69. 91 61. 90 
Grand Rapid See ees 35 6. 40 6.32 10.16 9. 67 61.32 58.45 
Northwestern Ohio: -.2 522 22.222 -. ov 15.19 14. 63 13.15 12.68 72. 74 69.39 

In this investigation the Office of Farm Management had the co- - 
operation of the Office of Sugar Plant Investigations of the Bureau 
of Plant Industry. The latter office was not only interested in the 
farm-management data that would be made available by this survey 
but was desirous of obtaining a detailed account of the field practice 



GROWING SUGAR BEETS IN MICHIGAN AND OHIO. 5 

in typical regions. It was felt that these data would be exceedingly 

valuable in indicating some of the urgent needs of the farmer and 
would in turn assist in devising remedies or suggesting means of 
combating some of the enemies of this crop. Acknowledgement is 
due the farmers of these districts for their hearty cooperation. The 
questions that were asked were answered promptly and courteously, 

and the department is under obligation to them for this service. 

DEVELOPMENT OF SUGAR-BEET INDUSTRY IN MICHIGAN 
AND OHIO. 

The first four beet-sugar factories in Michigan were built during 
the year 1899 (fig. 2), and were located at Alma, Bay City, Caro, and 
Holland, respectively. Two additional factories were constructed in 
1900. Other factories were built at the rate of three per year up to 
and including 1908. During the five-year period of 1899 to 1903 the 

Fig. 2.—One of the first beet-swgar factories erected in Michigan. 

beet-sugar industry became well established in this State. Sixteen 
factories are now available for the manufacture of beet sugar in 
Michigan; 15 of these were in operation during the period of this 
survey. 

In Ohio the first factory was built during the year 1900. No other 
factories were constructed until the period 1910-12, at which time 
four factories were erected and put in operation, making a total of 
five for this State; three of these contracted sugar beets and con- 
ducted active campaigns during the period of this survey. One fac- 
tory was idle in 1914, but operated in 1915. 

According to census figures for 1909, sugar beets were grown exten- 
sively in Tuscola, Bay, Huron, Gratiot, and Saginaw Counties, Mich. 
Paulding was the leading sugar-beet growing county in Ohio that 
year. 
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SIZE OF FARMS. 

The size of the farm is one measure of the operator’s business. 
It is of interest to know something about the common farm sizes in 
a region that has developed one or more special enterprises. In mak- 
ing a study of the sugar beet, this feature received some attention in 
the reports prepared on the Utah-Idaho and Colorado areas. Similar 
fioures, obtained by the Census Bureau in 1909, are available for the 
Michigan and Ohio region. While some changes have undoubtedly 
taken place since then, sizes that were common at that time constitute 

some of the important groups at present. (See Table II.) Side by 
side with the census figures is shown the distribution of the farms 
visited in this survey : 

TABLE II.—Sicse and number of farms, and number of records obtained, in 
Tuscola, Gratiot and Allegan Counties, Mich., and Paulding County, Ohio. 

Tuscola Co., « Gratiot Co., Allegan Co., Paulding Co., 
Michigan. Michigan. Michigan. Ohio. 

Acres j | | | | 
Number |Number |Number Number Number |Number Number |Number 
of farms| of farm lof farms | of farm | of farms] offarm | offarms| of farm 

((census).| records. |(census).| records. |(census).| records. |(census).| records. 

| | | | | 
| 

Vandwinderss- ieee es eel Ole ss ee 1OSeEE Soe eee | 200i eter 124 eae ee 
AO WO4O See ee ee eee 1,486 9 1,327 19 PEPER 3 681 1 
HOIEOOO ee ee eee 2,085 63 1,740 19 2,299 10 1,082 40 
TOO LOMAS ee ee ee 1,290 49 841 17 1,1G1 16 701 35 
TODO ee ee See see 213 9 133 7 | 233 6 189 14 

DAS DEH OVC AD! ae cree shee Mees Si ees ee 66 2 LM a opi Pape 78 1 58 7 
HOVE OL G90 Serer ena see eee ake 10 1 Gi ee So ee ee A. ae ee 
1,000'and above. -........-_.. ried RR NC al 1 Hig a ek ee | 5 5 US) eee 2 Se 

| 134 53 36 97 
| J 

According to the census figures of 1909 more than one-third of 
all Michigan farms were classified in the group size 50 to 99 acres. 

Nearly one-fourth were placed in the group size 10 to 49 acres, and 
approximately one-fourth were 100 to 174 acres in size. These 
three groups include the 40, 80, and 160 acre farms and, together, 

they constitute about five-sixths of the farms of the State. It will 

be seen that there is some correspondence throughout in the number 
of farms that were classified in the group-size 50 to 99 acres. The 
records obtained from farmers in these regions are representative of 
the farms found in these areas, so far as size is concerned. 

RAINFALL. 

The normal rainfall in this region is distributed quite uniformly 
throughout the year. Table III gives the average monthly and 
annual precipitation for three districts in Michigan and one district 
in Ohio. In two of these districts the total annual rainfall for the 
years 1914 and 1915 is given for a comparison with the averages 
that are reported. The 1915 annual rainfall for the Paulding area 
is also given in this connection. 
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Taste Il].—Mean annual rainfall for three districts in Michigan and one in 

northwestern Ohio. 

Grand 
Caro Dis- | ajma Dis- | Rapids Ohio Dis- 

trict, Ate eran District, trict, 
Month. Arbela, | 4997’ 1998 Grand | Paulding, 

1887-1908. * | Rapids, | 1883-1908. 
1870-1908. 

Mean. Mean, Mean. Mean 
UP AUTAUT Tay pert re oe aim Seamer eet cia ele Vv ops ators Stars 2.29 2.53 2.69 2.44 
WO TO TUT eA NS a CEN Ne esr SIS Se OE OS 2.03 1.95 2.33 2.07 
IMTS W OL OU ls te NTE er pe ee Nt mh Oe eel 2.63 2.49 2.65 3.08 
INE eRe Se ee eee eis ohare Pe eS eg acinar Sag eina tO 2 Tl! 2.39 2.49 2.76 
INIA eee tere a AUS e at, Mie ery eS! 4,14 3.56 3.25 3.32 
ALT Cea seas Mcrae ec ana) Ne AMT I iy er ane 3.20 3.07 3.92 3.18 
SDL? ssuis cs ere Se ae ae ea 3.13 3.11 Bie IG) 3.49 
JMU ERIS Co Se SUIS OSES eta ictal re eee ed eee 2.79 23 2.67 2.74 
Septem era eaten Munn Mati Ms wey en Sees ad eta 2.80 3.28 3.42 227 
COELHO OKEN RLS Ge en I see ee ee ee ae er 2.70 2.61 2.76 2.23 
INO ie TIND Cr eee ye ean sete ay. este er I Thee 2.63 2.66 2.85 2.47 
TDS GET OYSTERS SSS cts ACNE Ns aie est ai es Eee nr 2533 2.34 2.65 2.71 

Average annual precipitation .-.........--.--.-.-.....-- 33.38 32.74 34.85 32.76 
Av eragcannvalyprecipitation Olas ses mess ele Oe eee ee 37.63 29S S3ii esse eon nee 
Average annual precipitation, 1915.....................|...-....---- | 30. 26 28.93 32.78 
OVI OTe ee eer eee ence ctrae eye a= ae iae at ae 728 feet 730 feet 707 feet | 725 feet 

There is only a. slight variation in normal rainfall in these four 
districts, the average annual precipitation for the entire area being 
not far from 33 inches. In the Alma district the rainfall for 1914 
was about 5 inches above the average, while in 1915 it was 2.5 inches 
below normal. In the Grand Rapids region the precipitation was 
considerably below the average for the two seasons 1914 and 1915. 
A study of the prevailing summer temperature for the sugar-beet 

regions of the United States has shown that an average of 70° 
F. during the growing period is conducive to the development of a 
satisfactory sugar content. This condition obtains in the Michigan 

and Ohio sugar-beet areas. 

SOILS. 

In Tuscola and Gratiot Counties the soil type that is best adapted 
to sugar beets, and the one that produces the major portion of this 
crop, 1s known as Clyde loam. It is the most extensive type in this 
region.t. Clyde loam has been described as a soil that is easily tilled, 
if cultivated at the proper time, but if worked when too wet or too dry 
it breaks up into lumps and 1s apt to remain in a rough condition dur- 

ing the entire season. It is especially well suited to the production 
of sugar beets, beans, corn, oats, wheat, and hay. In the Grand 
Rapids area Allegan black clay appeared to be the type upon which 

the sugar beet was grown most extensively. Clyde clay was the 
most significant type in the Ohio survey. 

1 Bureau of Soils report, Saginaw area, 1904; Bureau of Soils report, Allegan County, 

1901; Bureau of Soils report, Paulding County, 1904. 
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CROP ROTATION. 

A fairly definite rotation of crops was found in each district 
visited, depending on local conditions and the crops best adapted to 

the region. Following is an outline of the typical rotations followed: 

Caroand Alma areas: | Grand Rapids area: Northwestern Ohio area: 
Clover and timothy 1 | Clover and timothy 1 Clover and timothy 1 

to 3 years. | to 3 years. to 2 years. 
Corn 1 year or beans 1 Corn 1 year. f| Sugar beets or corn 1 

year. | Sugar beets 1 year. | year. 

Sugar beets 1 year. Grain 1 year. | Grain 1 year. 
Grain 1 year. | Reseed to clover Reseed to clover and 

Reseed to clover and timothy. timothy. 

and timothy. 

The Caro and Alma records were combined in the study of crop 
rotation, because the conditions in these two districts were very 
similar. The chief difference noted was that in the Alma district 
the general practice was to follow timothy and clover with corn, 
while in the Caro district beets or beans are often substituted for 
corn as the crop to follow timothy and clover. 

In the Caro district sugar beets and beans are the two most im- 

portant competing cash crops. For the year 1915 the sugar-beet 
and bean acreage was about equally divided. An average of about 
15 acres per farm was devoted to each crop. Approximately 9 acres 
per farm was planted to corn. On 30 per cent of the farms in this 
district beans followed clover and timothy and preceded sugar beets. 
On 17 per cent, corn followed clover and timothy and preceded the 
sugar beet. On 10 per cent, beans were planted after corn and were 

followed by sugar beets. 
Beans did not occupy so prominent a place in the cropping system 

of the Alma district. However, on those farms where beans were 

erown the average acreage per farm was 13, while that of sugar beets 
was 10. An average of 13 acres per farm was devoted to corn. The 
sugar beet followed corn on 57 per cent of the farms visited; on 25 
per cent sugar beets followed beans. 

In the Grand Rapids area, where 36 farms were visited, beans 
were reported on 19 farms and corn on all farms, the average corn 

acreage being 17. Sugar beets followed corn on 24 farms and beans 
on 2 farms. The average acreage per farm of beans was 9, while 

that of sugar beets was 6. 
In northwestern Ohio beans were not included in any of the rota- 

tions mentioned. Corn appeared in the rotation on every farm and 
preceded sugar beets on 28 per cent of the farms in this district. 
(See fig. 3.) The average acreage of corn per farm was 33. The 
average acreage devoted to sugar beets was 16. On 39 per cent of 

4 
E 
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these farms, the sugar beet followed a crop of clover. Occasionally 
sugar beets follow a crop of alfalfa. (See fig. 4.) 

Fic. 3.—Sugar beets followed corn in the rotation in northwestern Ohio. 

There was a striking similarity in the general arrangement of the 
cropping systems in all of these districts. It was the general practice 
to grow beets once in the rotation; this intertilled crop was then 

Fig. 4.—Sugar-beet growing on land that was in alfalfa during the preceding year. 

Occasionally sugar beets follow a crop of alfalfa. 

changed to another field. Clover was utilized in every district to add 
nitrogen to the soil and keep up the humus content. Timothy was 
usually grown with the clover. The major differences noted were 
the absence of beans in the rotation in Ohio, and the tendency of 

83548°—19—Bull. 748——2 
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farmers there to follow a crop of clover with sugar beets. This latter 
practice seems to be a commendable one. 

MAN AND HORSE LABOR. 

In calculating the 1915 costs reported for the various operations 
discussed here, a rate of 20 cents per hour was used for the man labor 
and 10 cents per hour for the horse labor. A few enterprise records 
secured in the Caro district for the crop year 1914 were worked out 
with a rate of 16 cents per hour for the man labor. The horse rate 
was the same as that for the year 1915. In view of the fact that a 
limited number of records entered into the 1914 determination, the 
lower man-hour rate that obtained did not appreciably influence the 
average rate. The latter was about 19 cents per hour. The prevail- 
ing rates for regular and extra labor were used in working out the 
standard rates that have been indicated. Contract labor will be 
treated under a separate paragraph. 

FARM PRACTICES IN GROWING SUGAR BEETS. 

THE USE OF MANURE. 

Sugar-beet operators in these areas appreciate the value of farm 
manure. They know that it is essential, not only to keep up the soil 
fertility, but also to add humus and thereby maintain a good physical 
condition. Three hundred and twenty farmers were interviewed in 
these districts. The sugar beets on 201 farms received a benefit from 
an application of manure. Of this number, 45 per cent applied 
manure directly to sugar-beet land, 30 per cent to corn land, 14 per 
cent to bean land, and 2 per cent to meadow land. In northwestern 

Ohio, where 97 farmers were visited, only 32 per cent appled manure. 
However. 36 per cent plowed under either a crop of clover or clover 
sod. The latter practice did not prevail in any of the other districts 
visited. In each of the three other districts approximately 75 per 
cent applied manure. Where manure was applied directly, 50 per 
cent of the estimated value was charged to the sugar beet; if applied 

to a crop immediately preceding, 30 per cent was charged, and if 
two other crops preceded the beet, 20 per cent was charged. 
Most of the manure hauling was done during the late fall and early 

spring months, at a season of the year when there was little field 
work requiring the attention of the farmer. Fifty-one per cent of 
the manure was applied with a crew consisting of one man and two 
horses. Twelve per cent of the farmers used a 1-man and 3-horse 
crew: on 16 per cent of the farms a 2-man and 2-horse crew was 

used. 
The average amount of manure applied per acre was fairly uni- 

form for all districts studied, but the amount applied per acre on 
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individual farms showed considerable variation (Table IV). The 
latter ranged from 4 tons to 30 tons per acre. 

The average labor requirements and cost per acre of hauling were 
also quite uniform. However, the amount of labor and the cost per 
acre on individual farms showed considerable variation. This varia- 
tion may be explained largely by the amount of manure applied per 
acre and the kind of implement used in hauling. The lowest labor 
cost per acre was found in the Caro district, where a charge of 90 
cents was made for a 4-ton application. The highest labor cost, 
$9.50 for a 30-ton application, was reported in northwestern Ohio. 

TABLE IV.—Use of manure, average by districts. 

Per Acres in beets. Bloch oe per Tabon 
+ ; 4 

District. oe Rees ee iy aed Mees Tons per cost per 
of all acre. Ao 

records Total. |Manured. Man. Horse. 

(ORO) 5 hs Ak ena ee Um Camere rai aes ar 75 15.46 8.00 12. 87 9.03 16.58 $3.33 
BAU TATA N reece neem tr ate UN Re al a Ck ee 75 9.74 6. 23 14.30 11.19 19.91 4.23 
Grandpa pldste- ee seer crea eee 72 6. 27 4.4] 1a, Jt} 7.94 18. 30 3.42 

Northwestern Ohio.........-.-..-- 32 15. 24 | 6.55 13. 94 10. 20 20.69 4.11 

The manure spreader was used on 135 farms and the wagon on 56 
farms. On 10 farms the implement used was not indicated. The 
capacity of the manure spreader ranged from 50 to 100 bushels, with 

an average of about 75 bushels. 
-An examination of the estimates reveals the fact that the farms 

using wagons to haul manure average 20 per cent smaller than 

those using spreaders. In many instances farms using wagons ex- 

clusively are too small and the amount of manure to be hauled too 
limited to warrant the purchase of a manure spreader. It,has been 
demonstrated that the apphecation of manure by means of a manure 
spreader is the best method, not only in time required to do the work, 
but also in respect to the quality of the work done. It would seem 
that two or more farmers on adjacent small farms might purchase a 
manure spreader to be used jointly to the advantage of each. 

Undoubtedly stable manure is the best fertilizer for general use 
with sugar beets, but on most farms the supply is limited, making it 
advisable to supplement the barn-yard manure with an application 
of commercial fertilizer to the beet land. Sixty-eight per cent of the 
farmers in the Caro, 47 per cent in the Alma, 78 per cent in the Grand 
Rapids district, and 39 per cent in northwestern Ohio applied com- 

mercial fertilizer. It will be noted that the use of fertilizer and 
stable manure in northwestern Ohio was not so extensive as in the 

other districts visited. The general practice in northwestern Ohio is 
to depend to a greater extent for the maintenance of soil fertility on 
sugar-beet land on the practice of systematically plowing under a 
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clover crop. Twenty-nine per cent of the men in the Caro, 32 per 
cent in the Alma, and 56 per cent in the Grand Rapids district, and 
only 5 per cent in northwestern Ohio applied both manure and com- 
mercial fertilizer. With very few exceptions, the growers who ap- 
phed commercial fertilizers covered their entire beet acreage. even 
though a portion of the acreage had received an application of 
manure. 

Beet drills with fertilizer attachments were used to apply the 
fertilizer in the drill row at the time of seeding. so that the labor 
requirements for fertilizing are included under planting practice. 
A majority of the men interviewed reported a special trip to town 

after fertilizer. The labor cost for hauling amounted to about 20 
cents per acre. The rate of application ranged from 130 pounds to 
170 pounds per acre and consisted in most cases of a prepared mix- 
ture containing about 2 per cent nitrogen, 8 per cent phosphoric 
acid, and 3 per cent potash. The cost per acre for the above applica- 
tion ranged from $1.75 to $2. 

PLOWING. 

Sugar beets require a well-prepared, deep. firm seed bed. To ob- 
tain this the land should be in good condition at the time of breaking 
and the depth of plowing should be sufficient to allow the long tap- 
root of the sugar beet to penetrate some distance into the soil. The 
depth of plowing varied from 6 inches to 9 inches, with an average 
depth of about 7.5 inches for all districts studied. (Table V.) 

Tt is generally conceded that fall plowing of sugar-beet land is to 
be preferred, and this was found to be the practice on a considerable 
number of the farms visited. 

In the Caro district 56 per cent of the men reported fall plowing. 

20 per cent spring plowing, and 24 per cent did a portion of the work 
in the fall and the remainder in the spring. A small proportion 
practiced fall plowing in the other districts, but this was mainly 
because of lack of time to do the work before cold weather set in. 
The spring plowing was all done early in April,'or as early as the 
jand was in condition to work. 

TABLE V.—Plovwing. 

Acres in beets per Hours of labor per 
baa = 2 | farm. acre. Labor 

District. | cost per 
of all | acre 

records. Total. | Plowed. Man. Herse. | 

Soumny e F ns te ee ee ee ee 96 14. 94 | 14. 54 5. Ti 14.34 | $2.50 
PDair ee te ee oe Re 92 9.44 9. 21 4.85 11.87 | 2.16 
Grand: Rapids2-.30 se hee A ee eee 199 6.40 6.40 5.19 | 13.52 | 2.39 
Northwestern Ohio -.--. Pe Se ee ee Sy 100 15. 64 15. 29 5.59 | 14.58 2.60 
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Six men in the Caro and four in the Alma district reported on 

the practice of planting beets after beans without plowing. In the 

cases where the plowing was omitted the disk and spring-tooth har- 

row were substituted for the plow in the preparation of the seed bed. 

Very good results, where the land was free from weeds, were re- 
ported by this method. ) 
Two common types of plows were observed, the common mold- 

board walking plow (fig. 5) and the one-way sulky plow. Two hun- 

dred and twenty-five walking, 76 riding, and 7 two-furrow gang 
plows were reported. The walking plows ranged in width from 12 
to 14 inches, and the sulky plows were practically all 14 inches in 
width. Three-horse teams were used almost exclusively with sulky 
plows (fig. 6), while with the walking plow not only the 2-horse, but 
also the 3-horse team was used. Forty-eight per cent of the men used 

ig. 5.—A crew of one man and two horses breaking land with a walking plow. 

This was a common type in these districts. 

a 1-3 crew and were able to cover an acre of ground in an average of 
5.2 hours, while the 47 per cent who used a 1-2 crew required 6.1 
hours per acre. The width of implement ranged from an average 
of 12.7 inches for the 1-2 crew to 13.2 inches for the 1-3 crew. Five 
per cent used a 1-4 crew and plowed an acre in an average of 3.4 
hours. Mainly two-bottom 12 to 14 inch gang plows were used with 

the latter crew. 
- One grower in the Alma district used a two-bottom 12-inch gang 
plow drawn by a tractor. With one man to operate this outfit, plow- 
ing was done at the rate of 1 acre in about 34 hours. 

DISKING. 

The disk harrow, or pulverizer, as it 1s commonly called, is often 
used in preparing a seed bed for the sugar beet. Disking destroys 
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weeds which may be present on fall-plowed land and breaks up sur- 
face clods. The seed bed should also be compact and free from hard 
lumps. The disk harrow by means of its sharp blades pulverizes and 

Fic. 6.—Plowing with a sulky. Three-horse teams were used almost exclusively with 

sulky plows, 

fines the lower portion of the seed bed, which allows free circulation 
of air and enables the delicate rootlets of the sugar beet to penetrate 
all portions of the soil in search of plant food. Disking is especially 

Fic. 7.—Disking is an important factor in breaking up clods and firming the soil. 

desirable on spring-plowed land which has not had the advantage of 
the freezing and thawing action of the preceding winter. It is an 
important factor in breaking up clods and firming the soil (fig. 7). 
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The disk harrow was not used to so great an extent in the Alma and 
Grand Rapids districts. In these two areas the work of pulverizing 
the soil was done largely by means of the spring-tooth harrow. 

Disking in all districts was done early in April. Few double-action 
disks were recorded in any section except northwestern Ohio, where 
93 were found. This type has two sets of disks, one in front of the 
other, and is so adjusted that the front set throws the dirt out while 
the rear set throws it in, leaving the ground practically level. Be- 
cause of the double row of disks the land is disked twice each time 
that the ground is gone over. 

A crew of 1 man and 4 horses was used with the double-action disk. 
A 1-man and 3-horse crew was typical for the single-action disk. 
However, a 1-man and 2-horse crew was reported on several farms. 
The width of the implement varied from 5 to 8 feet. The average 
width for all districts was about 6 feet. 

The average cost per acre was fairly uniform, with the exception 
of the Grand Rapids area, where the cost was slightly higher than 
that of the other districts (Table VI). 

TABLE VI.—Disking. 

Acres in beets per Hours of labor per 
per farm. mimes acre, Labor 

Sa cent ime ee 
pistuicl of all =| GUS, OR 

records. F : Total. | Disked. | Man. Horse. 

(GES HOS BIB Be ROE a a ee eee 56 16.50 15. 70 2.85 3.48 8.88 $1.51 
YN MMe Ne a La can AE 36 10.55 10. 32 1.88 2.18 5. 64 1.00 

7 Gieiacl IRE OCIS bos eckeescaseoaeooe 28 8.58 8.48 2. 60 3.50 12. 21 1.92 
Northwestern Ohio............--- 68 15.35 14. 68 2.39 2.45 Uta: 1.26 

DRAGGING. 

The principal object to be attained in the use of a planker or drag 
is to break up surface lumps. This is a homemade implement con- 
structed from planks which are lapped one upon the other forming 
a ridged undersurface. When this surface comes in contact with the 
soil it creates a grinding, pulverizing action which smooths and 
slightly compacts the soil and fills in depressions. The records indi- 
cate that it was used principally just ahead of the drill. The width 
varied from 6 to 10 feet, with an average width of approximately 8 
feet. It is a common practice to place a piece of railroad iron or 
other heavy weight on the float. Sometimes the operator rides to 
give it additional weight. 
A typical crew for this operation consisted of one man and two 

horses. Eighty-one per cent of the farmers used a crew of this size, 
16 per cent used a 1-man and 3-horse crew, and 8 per cent a 1-man 

and 4-horse crew. The average cost per acre for one operation was 
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fairly uniform. On individual farms for one operation the lowest 

cost was 20 cents and the highest 68 cents per acre. (See Table VIT.) 

TABLE VII.—Dragging. 

Acres in beets per Hours of labor per 
pet farm. Time acre. Labor 

ane imes 
District. ofall dragged. Sauna 

records.| otal. | Dragged. Man. | Horse. 

(CORO GSS Nace oe cae tee tees 45 13. 01 12.74 1.09 0. 97 2. 06 $0.39 
PAU TI Qe nige Rey eRe Ao sae se ae 74 9. 56 9.17 1.51 1. 56 3. 42 65 
Grandghapidssess se eee eee 33 6. 27 6. 02 125 11, 2 3.18 56 
Northwestern Ohio............--- 45 14. 73 13. 95 1.16 1.06 2. 50 46 

HARROWING. 

Two types of harrow were used in each district, viz, the spike-tooth 
and the spring-tooth. The spike-tooth harrow stirs the soil to a mod- 
erate depth and is the implement commonly used to create a smooth, 
even surface. Seventy-nine per cent of the growers interviewed used 

this type of harrow. 

fic. 8.—Harrowing with a spike tooth. This implement stirs the soil to a moderate 

depth and is commonly used to create a smooth, even surface. 

The width of the implement varied from 8 feet to 16 feet, with an 
average of about 9 feet. Fifty-nine per cent used a 1-man and 2-horse 
crew. This crew size predominated in all sections except northwest- 
ern Ohio. In this area the width of harrow averaged about 10 feet, 
and 40 per cent of the men used a crew of one man and three horses. 
(See Table VIII.) ’ 
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TABLE VIII.—Harrowing (spike-tooth). 

Acres in beets per Hours of labor per 
arm. acre. 

mes Times Labor 
District. Sa ee a= cost per 

ee Har- rowed BOKS Total. aarnial Man. Horse. 

(ORO os ales ee i oan eee eared 70 15. 92 15.56 1. 49 1.09 DEAS) $0. 43 
SNS Urals eke = 0 ERE Ue) lens Bie auth Ae Pg aa 87 9. 80 9.31 1.76 1157333 PST 53 
GrandeWapidSsseee eee ee eee 67 7.20 6.95 13S 1.09 2.69 49 
INorthwestern Ohios 2s 5-8 91 16. 40 16.30 1.87 1.49 3.74 67 

The average labor requirements and cost per acre were fairly uni- 

form, but there was considerable variation on individual farms. 
The spring-tooth harrow sturs the soil to a greater depth than the 

spike-tooth, brings clods to the surface (see figs. 9 and 10), and was 

Fig. 9.—One man and three horses harrowing with a spring tooth. This was a 

common crew in the regions or districts visited. 

used extensively in all districts, although not to so large an extent in 
northwestern Ohio as in the other three sections. This operation was 
performed on 252 farms. (See Table IX.) 

TABLE IX.—Harrowing (spring-tooth). 

Acres in beets Average Hours of labor 
Per per farm. ae crew. per acre. Labor 

District. SI Re ar zene a COS 
; of all EL. per 

records.) otal, el Man. | Horse.| Man. | Horse.}] 2°T® 

(CREAT es oo ee 90 | 14.06] 14.06 3.07 1.0 2.5 3. 44 8. 65 $1.51 
ANU aN EONS ae Pe aaa Uae olen 96 9.58 9. 50 3.15 1.0 2.6 3. 66 9.05 1.63 
GrandgapidSha e-ess. eee 94 5.75 5.75 3. 50 1.0 2.9 3.64 | 10.34 1.76 
Northwestern Ohio........-.- ATE oe 98) Aes 2 1.58 1.0 2.9 1.82 5.01 - 86 

The average width of implement was approximately 64 feet. For- 
ty-four per cent of the men interviewed used a crew of one man and 

83548°—Bull. 748 —19-—-3 
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two horses. On 48 per cent of the farms a l-man and 3-horse crew 

was used. The crew of one man and two horses predominated in 

Fig. 10.—A crew of one man and six horses operating a spring-tooth harrow. More 

horses are used here than in the average crew. (See Table IX.) 

the Caro and Alma districts, while the 1-man and 3-horse crew was 
in the majority in the Grand Rapids and Ohio districts. 

ROLLING PRACTICE. 

Two general types of rollers were found in these districts; the 
solid smooth drum roller (fig. 11), either steel or wood, and the bar 

Fig. 11.—Rolling with a smooth drum roller. This type crushes clods and leaves a 

smooth surface. 

roller or pulverizer. (fig. 12). Two hundred and thirty-one smooth 
iron, 87 bar, and 18 wood rollers were reported. The average width 
of these implements was about 8 feet. (See Table X.) 
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TABLE X.—Rolling. 

Per Acres se beets Hours of labor 
perfarm. ; per acre. Labor 

aye cent Times 
District. et alll, | gL J OD 

records. Total. Rolled. Man. Horse. 

(CRY oes sweet ue he wee ear eR 93 55, 15. 06 Dele 1.63 Sue $0. 63 
PNG aus ere ie Nps See sok Diep te Dh nace Rit neh te 98 9. 53 8.95 2.36 1.87 3.74 . 74 
Grand Rapids cis 78 5. 92 5. 92 1.91 1.48 2. 96 . 60 
Northwestern Ohio._..........--- 85 16.69 15. 71 1.84 1.40 2.80 . 56 

Sixty-six per cent of the men in the Caro district, 87 per cent in the 
Alma, 78 per cent in the Grand Rapids district, and 44 per cent in 
northwestern Ohio rolled prior to or immediately after planting. 
The average number of times the land was rolled ranged from 1.4 
to 1.9. 

Iie. 12.—Rolling with a bar roller. This implement firms and also pulverizes the soil. 

The majority of the men rolled immediately before planting, some 

after planting, and a few rolled both before and after seeding. The 
object of rolling before seeding was to create a smooth even surface 

for the drill rows. Still other men used the roller along with the har- 
row and disk in the general work of preparing a suitable seed bed. 

Fifty-four per cent of the men in the Caro district, 64 per cent in 
the Alma, 19 per cent in the Grand Rapids-district, and 63 per cent 
in northwestern Ohio rolled at about the time the beets were push- 
ing through the ground, or soon after. Rolling at this time, called 
“rolling beets,” may be done for several reasons. If the rain has 
caused a crust to form at a period when the seed is germinating, it is 
customary to employ a bar roller to break the crust, thus allowing the 
young plants to push through to the surface. This condition often 
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prevails on the heavier soil types. Again, after blocking and thin- 

ning it is often advisable to use a roller to smooth the surface and to 
firm the soil around the young and tender plants. 

The average labor requirements and cost per acre were practically 
the same, regardless of whether the work was done before or after 
planting. 

The cost per acre for one time over on individual farms ranged 
from 20 cents to 50 cents per acre. The use of a 1-man and 2-horse 
crew was universal in all districts studied. 

PLANTING. 

Planting covered a period from April 5 to June 1. Most of the 
work, however, was done during a period extending from April 20 
to May 20. In a few instances, where the seed was planted on sandy 
soil, wind storms blew it out and it was necessary ‘to replant a 
fractional part of the acreage. These areas were so small, however, 

that no charge has been included for seed used in replanting. (See 
Table XI.) 

TABLE XI.—Planting. 

| aac Hours of labor per 

Per cent | _4 acre. Labor 
of all plewied : cost per 

records. Ae acre. 
| % Man Horse. 

(OR ROY tar 7 Baye A ciate iy Oe ees Re ar in nee eT RAR ae eh AM 100 15.13 1 A113 $0. 41 
TANITA Re SPROUL N Wet eeu Ne Elen maa Lali EY: pelos eget Mea rae 100 9.54 2, 1. 92 -41 

GrandehRapidSkeass senor ae. Bie eras outpaces wie deat sk 89 6. 80 1.49 1.98 | 44 
IN@coy ests a Oluts <ogodasousbsesongsadsssesousosoue | 99 15.77 1.02 2. 04 | - 40 

The seed was purchased from the sugar companies, at a cost of 15 

cents per pound. The average rate for seeding for all areas was 15 
pounds per acre. A few men used a little less, a few more. The 
lowest amount reported was 9 pounds and the highest 22 pounds 
per acre. On four farms in the Grand Rapids district the seed was 
sown with a hand drill at a cost of 73 cents per acre. One farmer 
in northwestern Ohio hired another operator to do the planting. 
These farms are not included in the table. 

The seed is planted in continuous, solid rows to insure a good stand. 

Later, when the-seed has germinated and the young plants have 
pushed through the ground, they are thinned out to a suitable dis- 
tance. This operation will be discussed under a separate heading. 
Seed was planted at a depth of from one-half to 1 inch. 

Ordinary grain drills and special beet drills (fig. 13) were used to 
do the planting. Where grain drills are used all the hoes are re- 
moved except the ones distributing the seed, and they may or may 
not be equipped with press wheels. The special beet drills are of two 
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sizes; the 2-row and the 4-row drill, each of which has press- wheel 

attachments which exert a uniform pressure on the drill row. This 

firms the soil and aids in retaining sufficient moisture to insure a 

quick germination of the seed. The use of grain drills for seeding 

was common in three sections. Forty-four drills were reported at 

Caro, 5 at Alma, and 11 in the Grand Rapids area. In northwestern 

Ohio special 4-row beet drills were used exclusively. The custom in 

this area has been for the sugar companies to rent beet drills to the 
farmers at a nominal charge of 15 cents per acre. 

In northwestern Ohio 20-inch rows were found on all farms with 
the exception of four, where 24-inch rows were reported. In all other 
districts the width of row varied from 20 inches to 28 inches. 

I'ig. 18.—Planting seed with a special beet drill. 

One-horse 2-row drills were used only in the Grand Rapids and 
Alma areas. Nine men in the Alma district and 7 at Grand Rapids 
used this type of drill. The labor charge for seeding on these farms 
was 55 cents per acre, while the men in the same areas who used a 
2-horse, 4-row drill performed the work at a labor cost of about 40 
cents per acre. 

CULTIVATING. 

Sugar beets in these areas were cultivated an average of about five 
times. The first cultivation occurs as soon as the rows can be seen 
plainly. The cultivator is equipped with knives or crowfeet for 
killing weeds. Blocking and thinning usually follow the first culti- 
vation. All subsequent cultivations are usually made with bull- 
tongue attachments, which stir the soil to a greater depth and create 
a dust mulch. If weather conditions permit, it is customary to run 
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the cultivator at frequent intervals until the beets are so large that 
it is impossible to follow the rows. (See Table XII.) 

In the Ohio district either the 2-row walking or the 4-row riding 
cultivator was used. In other districts the 1-row or 2-row riding or 

Fic. 14—Cultivating sugar beets with a 2-row walking cultivator. 

walking cultivator was used (figs. 14 and 15). It has been the 
custom of the Ohio sugar companies to rent 2-row walking culti- 
yators at a charge of 25 cents per acre for the season to sugar-beet 
farmers desiring them.1 

TABLE XII.—Cultivating. 

81 | 7.956 7.56 

] ] | 

| Ae Hours of labor per 
Ber centile seer |e Cimes -acTe. Labor 

District. ofall |P Calti= culti- cost per 
records. | Tate d vated. acre. 

F Man Horse. 

CER S BR ae ee AE ne ete 69 13.20 4.58 9.05 9.05 $2. 56 
SATIN Eee eee ere eee eee & hk eae ene Soe 89 9.30 6. 20 11.55 11.55 3.47 
GrandPRapids 2s sess eas sees eee eee 83 6. 09 4.88 11. 92 11. 92 3. 57 
Northwestern Ohio =25 2-322 e2 422 S Sea 4.00 2. 27 13. 21 

1The type of cultivator used was a factor that caused the comparatively high labor 

requirement for cultivation in these districts, as may be seen by reference to the following 

table, which gives a record of the work by a 1-1 crew with a 2-row cultivator in com- 

parison with work done by a 1—2 crew operating a 4-row cultivator. 

Labor requirements for cultivating in northwestern Ohio. 

| 

| 

Crew. | Records. 

ieman—i( horses! Bae ee ee, ee ee | 
feman=2) NOTSeS 8s oe eee eee 

i 

20 | He bo 

Hours per acre. 

Times 
over. 

M Man. Horse. 

4.0 7.56 | 7.56 
4.1 3.86 7% 

Labor 
cost per 
acre. 

$2. 27 
1.54 

It will be seen that there was a difference here of 3.7 hours of man labor 

The difference in cost amounted to 73 cents per acre. the 4-row cultivator. 

in favor of 

+, "See. 
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In addition to the records indicated in Table XII, 82 men were 

visited who used a 1-man, 2-horse crew. The average beet acreage 
per farm in this group in the Caro and Ohio districts was from 29 
per cent to 49 per cent larger than in the same areas where a 1-man, 

1-horse crew was used. 

1G. 15.—Cultivating sugar beets with a 2-row riding cultivator. 

HAND WORK ON SUGAR BEETS. 

This labor consists of blocking, thinning, usually hoeing twice, 
pulling, topping, and throwing into piles. Very few farmers have 
sufficient farm labor to do the hand work, and therefore in most 

cases it is done by special beet workers at a stipulated contract rate 
per acre. In addition, the farmer agrees to furnish the beet workers 
a house to live in (fig. 16), haul fuel, and furnish transportation to 
and from the railroad station. The beet workers furnish all neces- 
sary hoes and knives. 

Common contract rates for hand labor in Michigan and Ohio. 

: uae 22-inch 24-inch 28-inch 
HEcthete! Os Myers TOws. TOWS. rows. 

Bilockingyandsthimmin ge eels ees ee een Sey oy eee als wie si oe | $6. 00 $5. 00 $5. 00 
HO CLM AND GUMS hey eee cyavseeesl vedo ystete pet eres ate) Seales Mr at Slav aysiey Weta facet tre ae | 3. 00 3. 90 3. 00 
ARO DioUAS Bho! [othe oe Godoodeods oe ao deabougs soucbasnes sosseoasaued | 9. 00 8. 00 7.00 

BIN end sey srch ees er Inet rin Ie Uy aE OE NUR Nl | 18. 00 16. 00 | 15.00 

In the Alma area the rates for hand labor were shghtly greater 
than the above. The rate for beets planted in rows 18 inches to 22 
inches apart was $20. For beets 24 inches apart the rate was $18 

per acre, and for beets 28 inches apart, $16 per acre. 
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BLOCKING AND THINNING. 

As pointed out under planting practice, the beet seed is drilled 
in solid rows to insure a good stand. Therefore the young beets 

Fig. 16—Temporary movable quarters provided for labor doing the handwork on the 

beet crop. 

must be thinned in order to provide sufficient space for the growth 
and development of the plants allowed to remain. The proper time 

Fic. 17.—Sugar beets that were not thinned at the proper time. This work should 

be done as soon as the young plants are up and the rows can be seen plainly. 

to block and thin is just as soon as possible after the young plants 
are up and the rows can be plainly seen. (See fig. 17.) 
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The blocking consists of hoeing out all of the surplus plants and 

leaving a small bunch of beets at regular intervals in the row. The 
thinning should be carefully performed so that only one plant is 
left in a place and in a manner which will result in retaining 

the strongest plants evenly distributed throughout the length of the 
row. For the men who gave estimates on this operation, the spac- 
ing was from 9 to 12 inches apart in the row. 

Fifteen per cent of the farmers did the blocking and thinning with 
their own farm labor. The average labor requirements per acre 
varied from 25 to 36 hours and cost from $5 to $7.50 per acre. 

Iie. 18.—Hoeing sugar beets after the crop has made considerable growth. 

HOEING. 

The agreement for contract hand labor stipulates that the beets 
shall be hoed twice and shall be kept free from weeds in the row 
and for a distance of 3 inches on each side of the row. (See fig. 18.) 

Z TABLE XIII.—Hoeing. 

Acres in beets per | 
Namen farm. i ’Man Labor 

zie : Times hours cost 
Districts. of Mince nun War nce SHRI records. hoed. per per 

Total. Hoed. re BON. 

ORTON SIGE 0 I ies a NN a oa nea 13 8. 82 8.59 1.48 WL" $3.13 
INIT C GIR Aas eis IA Ne apes nO Baers Minera. 21 7. 65 7. 65 1.09 17. 80 3. 56 
Chigrnayel TEER NGI Us Gin ee es Mesa 25 4.36 4,36 122 27. 67 508 
Northwestern Ohio sees. sone eee 16 16. 49 10. 89 1.00 9. 60 1.92 

The contract rate for two hoeings was $3 per acre. It will be 

noticed (Table XIII) that the cost per acre in three districts where 



26 BULLETIN 748, U. S. DEPARTMENT OF AGRICULTURE. 

the hoeing was done by the farm labor was more than the contract 
rate, while in the Ohio district it was considerably less. The amount 
of work that can be accomplished in a given time is exceedingly 
variable, since so much depends on the number of weeds present. 

Again, in Ohio the farmers did a portion of the hand labor and 
contracted the remainder. Hence the number of acres hoed per farm 
was less than the acreage planted to beets. 

Seventeen per cent of the farmers did the work of hoeing with their 
own labor. The average number of times hoed per farm varied from 
one to one and one-half times. 

LIFTING. 

The beets are ready to be lifted or to be “ plowed out” just as soon 
as they are mature. The time is determined by a sugar test made 
by the sugar-factory representative. The lifting period extends from 
about the middle of September until December 1. (See Table XTV.) 

TABLE NIV.—Lifting. 

| Acresin beets per | Hours of labor per 
Per cent farm. | acre. Labor 

District. ofall cost 
records. | nee 

Total. Lifted. Man. Horse. cuESS 

Caer se as ae see Se ay te ue Sra tee 100 15. 06 15. 03 4. 60 10. 61 $1. 91 
PANN Re hep os Vests wh enn oe. oe hoe See 100 9.5 9. 54 4.14 8.35 1. 66 
Grandoka prs: jean Pete ee 100 6. 40 6.14 4, 44 8.88 1.78 
INOEtHWeStCER  ORIO= 252 22 222k Seat oe ee 100 15. 82 LeEarivs 4,49 9. 06 1.80 

Two types of implements are used in doing the work, the crotch 

lifter (fig. 19) and the side lifter. The crotch lifter consists of two 
bowed standards, each of which is equipped with a sharp projecting 
point, while the side lifter has only one point on the end of a long, 
thin cutting-blade. The points of the crotch lifter run on either side 
of the row, while that of the side lifter runs on one side only. The 
beets are loosened and slightly raised, from which position they are 
easily pulled and thrown into piles. The side lifter has a lighter 
draft and is the type usually found in these regions. The crotch lifter 
was found on only 49 farms. 

The typical crew for all sections except the Caro district consisted 
of 1 man and 2 horses. There were 43 men in the latter district who 
used a 1-man and 3-horse crew. Slightly less than 2 acres constituted 
a day’s work. However, it was customary to lift only enough beets 
at one time to keep the hand labor busy. 

TOPPING. 

This operation goes hand in hand with lifting and hauling. After 
being loosened with a lifter the beets are then removed by hand (fig. 
20) and the tops cut off squarely with a heavy beet knife, just under 
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the lowest leaf scar. It is essential that all green portions of the 
crown be removed in the field. The crown contains salts which in- 

Fig. 19.—Harvesting beets with a lifter. The points of the crotch lifter run on either 

side of the row. 

terfere with sugar extraction, so that if the beets are not properly 
topped a deduction for such beets is made on delivery to the factory 
or loading station. When topped they are placed in piles consisting 

Fig. 20.—Beets that have been removed by hand, and toppers at work in field. 

| of the beets from 16 to 18 rows. The piles must be at least 2 rods 
apart and must be covered with tops each night. 

| On 10 per cent of the farms in the Caro, Alma, and Grand Rapids 
areas, the topping was done by the farmers’ own labor. On 12 per 
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cent of the farms in Ohio the farmer did a portion of the work and 
had the remainder done by contract labor. The labor requirements 
on farms when the topping was not contracted ranged from about 23 
to 28 hours per acre and the labor cost varied from $4.65 to $5.60 per 
acre. It will be seen that the farmer performed the labor of topping 
at an appreciably lower cost per acre than the contract rate. 

HAULING. 

The sugar beets are forked into large beet boxes from piles in the 
field. From the field they are either hauled to a loading station 

(see fig. 21), where 
they are loaded into 
cars, or directly to 
the sugar-factory 
beet dump. Upon 
arrival at the loading 
station or factory, 
as the ease may be, 
a representative 
sample is. taken and 
weighed as it comes 
from the load. All 
dirt is removed. The 
sample of beets is re- 
topped when neces- 
sary and the clean 
sample is weighed a 
second time. The 
difference in weight 
represents the tare. 
In all sections, with 
the exception of 
northwestern Ohio, 
the loading of beets 
into cars was done by 

Fig. 21.—A typical loading station in northwestern Ohio. hand. At one place 
Here the beets are placed in cars and are then trans- in northwestern Ohio 

ported to the factory. 
several mechanical 

loading devices were observed. (See Table XV.) 
In northwestern Ohio five men hired the hauling done at a contract 

rate of from 65 cents to 80 cents per ton, depending on the distance 
hauled. In all other districts the hauling was done by the farmers’ 
own labor. The weight of load ranged from 14 to 24 tons. 

The size of the load is an important factor in determining the 
hauling cost per ton. By comparing the records which were obtained 
in the Alma district with the records which were secured in the 
Grand Rapids area it is found that the average, load in the former 
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area was seven-tenths of a ton greater than the average load in the 
latter area. In other words, the Alma operators hauled an average 
load of 3.1 tons, whereas the Grand Rapids growers took in only 2.4 

tons per load. 

Fig. 22.—Hauling sugar beets with a crew of 1 man and 2 horses. This illustrates 

the common crew for these regions. 

The hauling season extended from about September 15 to early in 
December. A 1-man, 2-horse crew (fig. 22) was used in all districts 
except Grand Rapids, when five men used a 1-man, 3-horse crew. 

TABLE XV.—Hauling. 

Acres in beets Hours of labor 
Per aa aaa, Tons per acre. Labor Labor 

District cent hauled | Miles cost cost 
; Olgas | eeeemacann amcammena lt Clone REL ULL Ce OT: per 

records. Total. |Hauled.| 2¢T°- Man. | Horse. | 2°F°: ton. 

(CE HOSP SiMe el Seat Em ean eA yee 100 | 15.06 15.00 9.73 1.59 | 12.09 |] 24.18 | $4.62 $0. 48 
BAU Tra aE ie ee ren Cul ate 100 9.54 9.47 11. 63 4.21 20.50 41.46 8. 25 -70 
Grand Rapids.............. 100 6. 40 6.14 10. 40 2.90 Ws 37.14 Heo aes 
Northwestern Ohio........- 95 15. 29 14. 46 13.30 2.57 19.10 | 37.55 7.58 .56 

The average distance to loading station or sugar-factory beet 
dump is 2.47 miles. Of 315 men reporting on hauling, 62 per cent 
hauled less than the average distance, and 38 per cent more than 

the average. Thirty-eight per cent hauled an average of 1.91 miles. 
Seven per cent hauled an average of 6.82 miles. Those men who 
hauled an average of 1.91 miles did so at a cost of 48 cents per ton 
less than the men who hauled over 5$ miles, or an average of 6.82 
miles. (See Table XVI.) 
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TasrE XVI.—Relation of distance from loading station to cost of delivering 
sugar beets. 

| 

Per cent Z : Average Labor cost 
Distance (miles). : s ofall 

distance. recondal per ton. 

| 
Miles. 

de rales eae akg SST oA ie Sen eal: eee Nas ee eel ammeaee 0.63 25 | $0.39 
SCOP secs ese ge ae ie nok uit Litt) CpRnpnhagt Gay Dea ante (ae Gk SOO 1.9] 38 xa3) 
me to Sap Ee aS NTE eos LR et SURED Pe in A rally temo BDSG SR TS 3.33 24 - 65 
LOGE SS eee ane A OR eS Oke SS By tere Mita gees SMG heen eS Side la 4.7 6 ail 

Overy ree Sigs Ship een Soy SN oi att URN ark OR e - Se e ip Aen REE 6.82 7 | 1.01 

VARIATIONS IN FIELD PRACTICE. 

Certain field methods in growing and handling sugar beets are 
common to all areas. On the other hand the desired results are 
often accomplished in a number of different ways. Variations in 
field practice may be due to the condition of the soil at the time the 
work is done. Some fields may have to be disked more than once 
and the soil may require extra treatment with the spring-tooth har- 
row. Perhaps in other cases it may be possible to put the field in 
good condition for seeding merely by using the spike-tooth harrow. 
Climatic conditions usually govern the methods that must be em- 
ployed in handling the growing crop. The handwork, such as block- 
ing and thinning, hoeing, and topping, is usually done on a contract 
basis, though a part of this work may in some instances be done by 
the owner or renter. Occasionally all of the handwork may be done 
by the farmer, his family, and hired hands. <A few of these features 
are illustrated in Tables XVIT to XX, which were prepared in order 
to show variations in farm practice for 10 representative farms in 
each of the 4 districts included in this survey.t 

1Under the operations ‘“‘removing trash”’ and “ manuring” the fractional numbers 

indicate the portions or parts of the total beet acreage on which it was necessary to do 

some cleaning up after the preceding crop. or they indicate the part of the total area 

that received a treatment of barnyard manure. Referring to the table for the Caro district, 

it will be observed that Farm No. 1 manured one-tenth of the beet acreage; Farm No. 2 

covered two-tenths or one-fifth of the beet land with manure, while Farm No. 5 treated 

one-half of the beet acreage with an application of manure. The manuring was done 

chiefly in the late fall and the early spring months, 

a ee ee ee ee 

a ee On 



GROWING SUGAR BEETS IN MICHIGAN AND OHIO. dl 

Taste XVII.—Variations in farm practice in production of sugar beets, Caro, 
Mich. 

Farm | Farm | Farm |} Farm | Farm | Farm | Farm | Farm | Farm | Farm 
(Oj OUNOUS No. 1. | No. 2. | No. 3.| No. 4.| No. 5. | No. 6. | No. 7. | No. 8. | No: 9. |No. 10. 

Times | Times | Times| Times| Times| Times | Times | Times| Times| Times 
over. | over. | over. | over. | over. | over. | over. | over. | over, | over. 

IRNO Wing bae seis te eee ee ease ne 1 1 1 1 1 1 Deal eee ree 1 1 
HD skin ee eet ecto paral 1 4 Ar a Sec feerees secs ere co Seales ra 1 2 2 al 
loaitini gee er ee eee 1 1 en | ere 1 2 1 1 eae essen le ake ee 
Marrow (Spike) ees 4-ee eee: IS eee Ena PAR A Nees 1 1 2 1 1 
Harrow (spring)....---------- 1 2 2 4 4 3 2 4 2 3 
TRON Uta yet Si es a Aa ae sey ee |Current lene eer 2 DSM sone oa 1 2 2 1 
iawlinestentilizersae ss] assesses eae a. 1 1 eis ea 1 if Il eee ae ee 1 
Ilantiniee ea eee eeeeciie se 1 1 1 1 ‘al 1 1 1 1 1 
Rollingjbeets:3 22-2222 255-42. 8- irs VallGe Eee ae Dlg Nol eee 1 2 2 Lb cme th eel 
Cultivatinge 322 = eee 3 5 4 4 4 5 4 4 4 3.6 
Blocking and thinning...-..--- (5) (b) (b) (b) (b) 1 (>) (d) (d) (b) 
Eloeing, first) Weer a-ea-( = 1-2 (b) (0) (b) (b) (0) 1 (0) (b) (b) (b) 
Hioeimp,isecomdssen 72 2222-2 (b) (b) (0) (b) (OO) Geesedee (b) (b) | (6) (dD) 
WO HIS. So dcccseosad sane nese (>) (0) (>) (>) (0) 1 (2) (>) (>) (>) 
LONI Gave? OAR, MG sage acer te 1 1 1 1 1 1 1 1 1 1 
ET ality yap Se Seis Sele i rae 1 1 1 1 1 1 1 1 1 1 
Vem ova atras heme seem les [sete eels seis Fi [ao Siecle eel lames micgehs ewer il aE A oe Nl dn Sin 
Moan upline ieee escais Sects. oll s Qe of 5 sila Peers SD Ba Le fermen 

Man hours per acre.........--- 26 35 40 42 AD a «123 38 34 30 40 
Horse hours per acre......-.-. 48 72. 92 94 74 65 74 71 63 77 
Yield per acre (tons)....------ 4.0 | 12.0} 10.0 9.8 del 9.0 9.0} 10.0 6.0 6.1 
Total cost per acre...--------- $45. 56 |$47. 73 |$46. 78 |$50.91 |$49. 50 [$48.33 |$47. 64 |$49.05 |$45.68 | $45. 90 

a Applying fertilizer is included in the planting operation. b Contract. 

TABLE XVIII.—Variations in farm practice in production of sugar beets, Alma, 

Operations. 

Haullag fertilizer and seed . 
Rolling a 

Removing trash 
Manuring 

Man hours per acre 
Horse hours per acre 
Yield per acre (tons) 
Cost per acre 

Mich. 

Farm | Farm |} Farm | Farm |} Farm} Farm} Farm | Farm | Farm | Farm 
No. 1.] No. 2. | No. 3. | No. 4. | No. 5. | No. 6.| No. 7.| No. 8.| No. 9. |No. 10 

Times | Times| Times| Times| Times| Times| Times| Times| Times| Times 
over. | over. | over. | over. | over. | over. | over. | over. | over. | over. 

1 1 1 i 1 1 1 1 1 
Cet eee il 1 Reuse aval eeteie aioe 1 3 4 Pe A ie tee 

1 1 Ui Pattee ad se 2.1 2 1 1 1 1 1 
raf if 3 1 2 1 4 yy; 2 1 

3 2 1 Gaal 2 Dae WS ete apa oe 1 3 4 
2 il 2 a5 3 1 2 2 1 1 

Says Sesto Ate i eler aee 1 ABN] on a be <a ee rea | a oe 

1 1 1 1 1 1 1 1 1 1 
Lae ae 2 1 see a ee 1 I eee 1 Se ty ad ataeaet oN 

9.2 4 6 6 6 6 5 5 6 8 
(>) 1 (>) (>) (>) (>) (b) (b) (>) (6) 
(0) 1 (d) (>) (>) (>) (>) (b) (>) (b) 
(>) if (0) (5) (0) (6) (b) (6) (d) (>) 
(>) 1 (>) (>) (>) (>) (>) (>) (>) (>) 
il 1 i 1 1 1 1 1 1 1 
1 1 1 ilies 1 1 1 1 1 1 

we 493 14 1 ROH teers oll al 1 a3 

49 140 42 46 52 42 56 44 40 53 
82 77 79 82 110 83 102 ne 76 98 

15.1 WoO Mae Os the Oa ake Gy es (yeh slay OFOnI350 12.0 
$52. 42 |$46. 37 |$53.85 |$50. 28 |$60. 37 |$68. 54 |$55. 92 aan 48 |$54.39 | $55. i 

a Applying fertilizer is included in the planting operation. b Contract. 
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TasBleE XNIX.—Variations in farm practice in production of sugar beets, Paul- 
ding, Ohio. 

ine wiiane Farm | Farm | Farm | Farm -Farm| Farm | Farm Farm | Farm | Farm 
perauons: No. 1. | No. 2. | No.3. | No. 4. | No.5. | No. 6. | No. 7.| No.8. | No. 9. [No. 10. 

| | } 

Times | rénes| Times | Times| Times| Times| Times| Times| Times| Times 
over. | over. | over. over. | over. over. | over. | over. | over. | over. 

Drapein e598 87 see. Fe a ol ee Se PN 4: pee eee | ee pee [a eee 1 
POTS] 00ers ae eee cal Ko ee eS O52) pees Sessa ee 0.1 0:3) OC Bees 
Plnwinips: Ween eee yo es 1 1 1 1 8 a 1 va eee 1 
DISKaT ees ee See Se ee Pe eee 2 7 palpi Ata PM ta a 2:3%)=- 25-80) eee 
loadin sas Sos ee a se 1 My | gees Sree Mem eee | ee Se A at 2. pase 2 
Harrow (Spike)=. 222-222 222 1B] 2 3 1 1 2:2. 2 6 3 2 
arrow (Spring) 22. .-- == =. - 22 1 oe eee 2 Po Byb sw cters| ee eee eS a ee 
[Pil ee ee Se Re Be eee 1 ij eececes 1 2 3 2 UN 2 eee 
Hauling fertilizer ¢ -.........--).....-. ee [sear Paes fale Bess 1 1 ee Pa 1 
Renting sc eon Soe POS 2 eae Ears Pee See aS eee =| Doge k a Mes Peds Bs of [oe 1 
byte ee Sas eee 1 | 1 i Nie A 1 1 1 ee ey: 1 
ROH Neets eins sae oe ee [eres my ce eek a cen) 08 Soe So 2 1 2) ea Ss 
UU E Ge eee 2 5! 8 3 4 3 4 4 | 2.5 : 
Blocking and thinning. ---.--- | (0) 1} (0%) (5) (0) (5) (5) @) )3@) (5) 
IOC ES TTSbs See ae | (oy I 1} () (0) (0) (6) (5) (5) | (0) (3) 
EOCIHE SCeOnd =< --e 2 | (0) pee ee (5) (d) (5) (5) (6) (6) |} (®b) (6) 
DOG) ps ence saa ee seen a) 1} (4) (8) (5) (5) (5) (5) | (0) (5) 
aber eee Ae eee a A 1 Pie tie pit jl ioe 1 tones 1 
eSoarnlivioe = eer Sse I 1 ro eee 1 1 1 1 ja SE 1 

Man hours per acre....-.-.-.--- 48 101 57 34 48 19 50 40 25 39 
Horse hours per acre. .......-- 90 82 128 72 100 | 55} 100 73 53 7 
Yield per acre (toms).........- } 13.2] 11.0] 13.8] 15.0} 17.0} 14.0 |} 14.0] 13.8] 11.0 11.8 
WOSE Pel acree. o35 Se hs SE Se $53.87 |$44.30 |$61.21 |$51.02 |$56.76 $54.00 ‘eas $57.37 |$51.86 | $51.25 

| 

a Fertilizer is usually applied in the planting operation. 6 Contract. 

TABLE XX.—Variations in farm practice in production of sugar beets. Grand 
Rapids, Mich. 

[ | | 
neers Farm | Farm | Farm | Farm | Farm | Farm | Farm | Farm | Farm} Farm 
P No. 1.| No. 2. | No. 3. | No. 4. | No. 5. | No. 6.| No. 7. | No. 8. | No. 9. |No. 10. 

Times| Times | Times\ Times Times| Times| Times| Times| Times| Times 
: over. | over. | over. over. | over. | over. | over. | over. | over. | over. 
Draccin Seer StH pDICs. -se- ase fos Sees see eee ease eee I by oh] Peet ek eee | ere! ee nee yee 
[CYTE gt kee ey ah ee a an eg ele i TE O55 MeO al te ase nee [5 O52; Sere (Ve Bal ane | Ae 
IO WEE Se Pe i eS ES Se 1 1 A ema | are eh Bean) pe a A paeral 1 
DIST Ct See eee romney Seep ee <0 pee ae EU it SR Sl ee el itt | Rica: see [Sate pe [22 ee 
Wlanhines 42 s5soo 2st hea oe 4s eral a ee | ee Ba ao ee Lage esa | 
Marrow (Spike) 22292 ts iv 1 1 Wills | fee ae be 2 4 1 PAs) Talia! = reek 1 
Fiarrow.(Spring)= 322.2 25.52522 3 2 3 4 Ce esol eee eee 3; 4 3 

Olin 205 oes ee eed 1 Poh es PAD | ota te Ame (reese PA al | 1 
iFlanlin& seruihzer 4-55-45 oe [eae Le eee 1 1 i Bee | Bee eae 1 1 1 1 
Plante aos a baee es 1 | 1 1 1 1 i? 1 a Be) eal BAD i 
FLOM Sibeeis > = ee 1 | Did Die seers | OR = BO EH en Sees eee soa ee S28 Seo S22 Pee 
Culiiyatine 2.22.5 eee Se 5 | 6 5 5 5 4 a Bowe 8 
Blocking and thinning. ------- t. @)- | ELS) (5) ; (5) (5) (2) f= () Sb 1 
oeme rst=- == =e sete (5) | 1 1 a0) (8) (d) (b) | (0) 1 1 
Hoeing, second.............--- (5) Gl eee Se | (bd) (0) (b) (2) (0) d Page| eae 
Topping and pulling. ......... @) fo oL eye) (Oy. 11 @) One 1 

(his ue as eS Ba ae 1 | 1 Tags Ra 1 1 14 1 1 1 
ER ahine oso 1 | 1 i a Nae ca Rag (al | 1 1 1 1 1 

IMaruhOurs Penacre-o.- 2-5. 45 102 | 75 42 28 | 52 | 29 54 153 113 
Horse hours per acre....-...-- &8 112 | 77 75 60 95 | 80 107 | 122 80 
Yield per acre (tons).......... 8.0] 10.2] 10.5] 18.0] 12.0] 13.2] 10.8 9.5] 8.0 4.0 

Pash penacre = eee es $50.47 ‘S44. 75 $46.96 paz $45.09 |$49. 24 |$60. 50 $50.86 $59.08 | $47.97 

a Applying fertilizer is included in the planting operation. 6 Contract. 

By consulting these tables it will be seen that there is considerable 
variation in the number of times certain operations were performed. 
Differences will also be noted in the method of procedure on these 
farms. Taking the Caro district as an illustration, plowing was a 
common operation on all farms except one, in which case sugar beets 
were planted upon bean ground. Some of the land was disked four 
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times; the disking was done twice on a few farms, and in other cases 
but once; there were a few cases in which the disk was not used at 

all. Floating was practiced quite generally, but was not common to 
all farms. The spring-tooth harrow was used much more extensively 
than the spike-tooth in the preparation of the seed bed. 

Rolling was done on some farms both before and after planting. 
A few men rolled prior to planting the seed and did not repeat the 
operation after the beets were up. On other farms this work was 
confined solely to “ rolling beets.” 
The 10 Caro growers did not replant any seed, but in some of the 

other districts a fractional part of the acreage had to be reseeded. 
The number of cultivations varied from three to five in the Caro 
district. Only one operator in this group performed the handwork 
with the regular farm labor; the remaining growers contracted the 
blocking, thinning, hoeing, and topping. 

COST OF PRODUCING SUGAR BEETS. 

The cost of the various items of expense has advanced appreciably 
since 1915, and likewise the receipts have increased considerably. 
However, by substituting prevailing costs for the items of man labor, 
horse labor, pounds of seed, etc., the cost of producing sugar beets 
under present conditions can be closely approximated. 

By a study of the data presented it is hoped that the beet grower 
will be able not only to measure his own beet enterprise, but also to 
judge the relative importance of each item that enters into the cost 
of producing sugar beets. 

To find the cost of producing an acre of sugar beets in a given 
region the total cost of production was divided by the total beet acre- 
age. Similarly the cost of producing a ton of sugar beets was found 
by dividing the total cost of production by the total number of tons 
of beets produced. All items of cost are computed on this basis. 
The final figures give the average cost of producing an acre or a ton 
of sugar beets on 2,018 acres of beets at Caro, Mich., 230 acres in the 
Grand Rapids, Mich., district, 506 acres at Alma, and 1,525 acres 
in northwestern Ohio, or a total acreage of 4,279 for all districts. 

LABOR COSTS. 

The labor required in producing sugar beets can be divided into 
three classes, man, horse, and contract. The last item consists mainly 
of man labor and is paid at a certain rate per acre or per ton. How- 

ever, in a few cases where plowing or hauling was hired by the acre 
or by the ton, this item is classified under contract labor. The sum 
of the three items of labor gave the total labor cost for the four 
areas. Table XXI shows the labor cost of producing sugar beets 
in three areas in Michigan and one in northwestern Ohio. 
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TABLE NNI.—JLabor costs. 

if 

Number Total Labor | Yield Labor 
District. of farm acresin | cost per cost per 

records. | _ beets acre, [JRE Acre I Ton 

Tons. 
CANO ie Es San a ats), REC E Caeel wAay opehe A ces 1 ea a eee 134 2,017. 65 $31. 40 9.73 $3. 23 
JAUET IE Sel aty aie eR? os ei ig Seey eis i nd Sra aN an 53 505. 79 35. 21 11. 40 3. 09 
Grandsitapids sees Pecos Se nee ce seine Sten Baetes 36 230. 53 34.19 10.16 3.36 

2.58 Nore western ObO= ies 7 srt Ahr h da De are 97 1,524. 65 34. 02 13.17 

The labor cost is by far the largest item of expense, constituting 
over 60 per cent of the total cost of production. This item was prac- 
tically the same in the Grand Rapids and northwestern Ohio areas. 
It will be noticed, however, that the labor cost was about $4 less’ 

per acre in the Caro area than in the Alma district. This variation 

is probably due to the variation in beet acreage per farm. At Alma 
an average of 9.54 acres of beets per farm was grown; at Caro 14.51 
acres. The labor cost per acre is usually less on a large acreage than 
on a small one, on account of the more efficient employment of labor. 
In some cases the preparation for a given operation consumed as 
much time as the work itself. This is especially true on a very small 

acreage, since the time required to get the team ready and go to the 
field is as great for a small field as for a larger field of beets. 

At Caro 15.1 acres were grown per farm, and in northwestern 

Ohio 15.72 acres. The average yield in the former district was con- 
siderably smaller than in the latter, where it was necessary to handle 
more beets, and consequently more labor was required to do the work. 
Not only was the beet acreage per farm smaller at both Alma and 
Grand Rapids than at Caro, but the yields per acre were higher. 
These two factors influenced the labor cost per acre in the Alma and 
Grand Rapids areas. 

COST OF MATERIALS. 

The cost of materials includes the items of manure, fertilizer, and 
seed. The estimated value of the manure in the yard and the actual 
expenditure for seed and fertilizer are charged against the beets. 
Table X XII shows the cost per acre for each of these three items and 
the total cost of materials per acre and per ton. 

TABLE XXII.—Cost of materials. 

Num- Cost per acre. 

ber of Total 
District. farm | acresin ae. 

ea beets. | yanure. |Fertilizer.| Seed. Total. 
ords. 

OATOlE a ere ste or ay) Se 134 | 2,017. 65 $1. 90 $1.19 $2. 34 $5. 43 $0. 56 
PALIT Ee ere Pe hee eee SE ee 53 | 505.79 2.92 - 81 2.30 6. 03 -d3 
Grand Rapids=-- 2222.55. Mion es 300] 230253 2. 68 22, Zale 6. 03 09 

| 74 (8 2.28 a6 ey .29 Northwestern Ohio. -_ 222 2__ 2.22.2 97 | 1,524. 65 

Miiad 

ee = 
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The cost per acre for materials was the same at Alma and Grand 
Rapids, but was very much lower in northwestern Ohio. The smal! 
amounts of manure and fertilizer applied result in this low total 
charge per acre. Reduced to a ton basis the costs do not vary appre- 
ciably except in northwestern Ohio, where this item is approximately 

50 per cent of the charge in the other groups. 

MANURE. 

From 6 to 22 per cent of the beet acreage received an application 

of manure. The smallest percentage manured occurred in north- | 
western Ohio and the largest at Grand Rapids. In the former area 
a number of growers turned under a clover sod, thus adding green 
manure to the land; consequently the cash charge in this district for 
farm manure is smaller. At Grand Rapids the dairy farms supply 

an adequate amount of farm manure. Comparing the acres in beets 
manured per farm, there is not a wide variation. At Grand Rapids 
1.41 acres per farm received an application, and in northwestern 

Ohio 0.89. 
The greatest cost per acre for manure was in the Alma area. Here, 

too, the application was the largest (14.3 tons), and the highest 
estimated value per ton ($1.10) was recorded. The rate of applica- 
tion and the estimated value per ton were essentially the same at 
Caro and Grand Rapids. However, since the acreage per farm was 
greater in the former than in the latter, the cost at Grand Rapids 

was /8 cents higher than in the Caro region. 
Northwestern Ohio had the largest acreage in beets and the small- 

est area receiving an application of manure. Consequently the lowest 
charge for manure occurs in this district. 

FERTILIZER. 

In order to insure the beet plant a rapid and luxuriant growth it is 
the general practice in the areas studied to apply commercial fer- 
tilizers. The northwestern Ohio growers put on more fertilizer per 
acre than any of the other groups, averaging 171 pounds, but they 
paid about $3 less per ton than the Caro or Alma farmers, and $2 
less than the Grand Rapids growers. However, only one-third of 
the beet acreage in the former area received an application of fer- 
tilizer, while 80 per cent of the Caro, 48 per cent of the Alma, and 
73 per cent of the Grand Rapids acreage was so treated. 

SEED. 

Beet seed was purchased from the sugar factory at a cost of 15 

cents per pound. The factory advises the farmer to sow 15 pounds 
per acre, thus making the cost of the seed $2.25 per acre. The seed is 
advanced to the farmer and its value is deducted from the money 
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due the grower when the beets are delivered. No interest is charged 
the farmer for the money invested in the seed. 

Some growers seeded their fields at a higher, some at a lower rate 
than 15 pounds to the acre, while others sowed the stipulated amount. 

Caro farmers averaged 15.38 pounds, Alma growers 15.5, Grand 
Rapids 14, while the northwestern Ohio group drilled in 15.1 
pounds of seed per acre. This variation accounts for the difference 
in the acre cost of seed. The lowest rate of seeding and the lowest 
cost were found at Grand Rapids. 

OTHER COST ITEMS. 

Other cost items include insurance and taxes, use of land, machin- 
ery, and miscellaneous expenses. These are charges against the farm 

as a unit and must be prorated so that each enterprise will bear a 

just portion of the total expense. Table X XIII gives the cost per 
acre of these different items, together with the total cost per « acre » and 
per ton. 

There was a wide variation in the acre charge for these costs. 
Northwestern Ohio had the highest cost, $18.27, while in the Ga 
district the cost was but $10.82. A elance at the table will show that 
the charge for the use of land causes most of this difference. Reduced 
to a ton basis, this variation becomes considerably less. 

TABLE XXIII.—The use of land and other cost items. 

Cost per acre. 

Num- | Total Total 
+ tne ber of acres cost District. : Use of : _farm in Insur- land and | Mach- | Miscel- per 

records.| beets. | ance and interest | inery. laneous Total. ton. 
taxes. on cash. expenses. 

CWaTonee ny Secu Nel 2 ideas eal 134 | 2,017.65 $1. 00 $6.65 | $2.07 $1. 10 $10. 82 $1. 11 
JX! LOWY Mi Sutera s spiced aaa eoesnera 53 505. 79 80 11. 69 2. 45 1. 24 16. 18 1.42 
Crenduapidssseeecs seme see 36 230. 53 . 92 8. 25 2. 45 1. 21 12. 83 1. 26 
Northwestern Ohio....-.... 97 | 1,524. 65 91 13.79 2.45 1.12 18. 27 1.39 

INSURANCE AND TAXES. 

Where the operator owned the land the insurance and taxes were 
greater than where the beets were grown by a tenant, since the man 
who rented had only his personal taxes to pay and usually carried 
no insurance. This charge is very small on tenant farms. 

On farms operated by the owner of the land the percentage of the 
total real-estate investment covering the beet land was used in deter- 
mining the proportion of the insurance and taxes chargeable against 
the beet crop. This item was about the same in Grand Rapids and 
northwestern Ohio and slightly greater at Caro. The lower charge 
of 80 cents at Alma is due to the high percentage of tenant farmers 

in this group. About 50 per cent of the growers in this area grew 
beets on rented land, while only about 10 per cent of the farmers at 

Caro and Grand apie rented the land. 
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USE OF LAND AND INTEREST ON CASH. 

The largest item in the group comes under use of land and interest 
oncash. If the owner grows beets, the money invested in land should 
pay interest to the farmer. The current rate on first-mortgage notes 
in the locality was used in figuring the interest on the investment, 
which was taken as the charge for the use of the land. ? 

It is the practice in all the areas to borrow money to pay the men 
who perform the hand work on the beet crop. Even if a man has 
the ready money to meet this expense, it means an investment of $7.50 

to $10 an acre from the time the beets are blocked and thinned to the 

harvesting of the crop. In either case the interest on this money is 
rightly chargeable against the beet crop. | 

If the operator rents the land, he gives a share of the crop or pays 
a stipulated cash price per acre for the use of the land. In the former 
case, the value received for that portion of the crop given to the land- 
lord is charged; in the latter, the actual cash payment. Several fac- 
tors affect the rental charge, namely, the share given as rent, the yield 
per acre, and the percentage of share renters in the different groups. 

In general, the value of the share of the beet crop given as rent 
exceeds the interest on the investment. The value of the share rent 
also exceeds the cash amount paid by the cash renters of beet land. 
The amount paid as rent must be suflicient to cover both interest on 
land and land taxes. Then, too, it must be remembered that there is 

more risk to the tenant who pays cash rent than to the one who gives 
a share of the crop. If the yield is low, the share renter gives a 
smaller number of tons of beets; while the cash renter pays the same 
amount, regardless of the yield. If a tenant gives to the landlord 

one-half of the crop, the value of the rent is greater than if only one- 
third or one-fourth were given. In northwestern Ohio this expense 
is over $2 higher than at Alma. Of a total of 14 share renters in 

the former area, 12 gave one-half of the crop as rent, one gave one- 
third, and one gave two-fifths. In the latter sections, three of the four 

share renters gave one-half and one gave only one-fifth of the crop. 
When the yield is high the value of the crop share is, of course, 
greater than when: a low yield is produced. Northwestern Ohio 
farmers produced the highest yield per acre, Grand Rapids the lowest, 
the yields at Caro and Alma falling, in their respective order, be- 
tween these two. 

MACHINERY. 

Certain farm implements, such as beet drill and lifter, are used 
exclusively in the production of sugar beets. The total annual ex- 
pense of these implements must, therefore, be met by the beet crop. 
Other implements such as the plow, harrow, cultivator, wagons, etc., 
are used in common on all the crops grown on the farm. In this 



38 BULLETIN 748, U. S. DEPARTMENT OF AGRICULTURE. 

case, it 1s necessary to prorate the expense and charge the beets with 
a just proportion of the annual implement cost. Where machinery 
is hired, the actual cash paid out is considered. This was done in 
computing the machinery cost per acre of sugar beets. An average 
rate per acre was worked out for each district studied, and used for 
all the farms in that locality. 

Since practically all of the implements employed were similar in 
the four regions, there is little variation in this charge, which was 
the same at Alma, Grand Rapids, and in northwestern Ohio, and a 
little lower in the Caro district. 

MISCELLANEOUS EXPENSE. 

There are a number of minor farm expenses, a portion of which 
every farm enterprise must stand, such as telephone, farm papers, 
interest on cash to pay regular farm help, and other general farm 
expenses. 

This charge can be closely approximated, and, in this instance, is 
found by taking 3 per cent of the combined costs of materials and 
labor. There is very little difference in this charge for the four sec- 
tions studied. 

COST SUMMARY. 

It is interesting to note the relative importance of the several 
classes of expense which, taken together, give the total cost of pro- 
ducing sugar beets. Table XXIV gives the percentage distribution 
of costs for all areas. 

TABLE XXIV.—Summary and distribution of costs. 

| Percentage distribution of costs. 

wibte ahs Cost | Cost sa\(ca eae 7 
District. per acre. | per ton. Use ot 

Labor. |Materials.. land and 
_ other costs. 

(GEN OS raat tae ee eae NS ion a Pa oA GRR ES Ny pa ei Ud $47. 65 $5. 62 65.9 11.4 | 22.7 
IAIN See BSP TOSS ee URAL wee aR N ah Me EEDA Ce HOS yee 57.42 5. 04 61.3 10.5 28. 2 
GrandiRapids ese ee ae poe: ne eee ee eee 53. 05 5. 21 64.4 | 11.4 24.2 
Northwestern Ohio ees em sees see else sere 56. 04 | 4. 26 60. 7 6.7 32.6 

The total cost per acre of producing sugar beets varied from $47.65 
at Caro to $57.42 at Alma. This difference is due to three items— 

labor, manure, and rent. The cost per ton in the first three areas 
was above $5, while in the last district the cost was considerably 

below the five-dollar mark. It is interesting to note that the lowest 
cost per acre gave the highest cost per ton at Caro, and that the sec- 
tions producing beets at a higher cost per acre than at Caro showed 
a lower cost per ton than the Caro figure. Here the difference in the 
yield per acre is the determining factor. The yield was low at 
Caro, and considerably higher in the other districts. : 
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In order of importance, labor comes first, comprising over 60 per 
cent of the cost of production. “ Other costs” come next, from 25 
per cent to 32 per cent of the total, while materials constitute the 
remainder. It can be readily seen that any serious farm-labor prob- 
lem is going to affect materially the cost of production of the sugar 
beet, since almost two-thirds of. the total cost involves labor alone. 

SUGAR BEET RETURNS VERSUS COST. 

The sugar companies did not all pay a uniform rate to the farmer 
for his sugar beets. Several companies paid a flat rate of $6 a ton 

for beets either delivered on board the cars at the local shipping 
point or hauled to the factory bins. One company gave $5 a ton 
for the beets, plus an additional price, or bonus, per ton, depending 
on the increase in the New York market wholesale price for sugar 
above $5 per hundredweight, during the months of October, Novem- 
ber, and December. Another sugar company paid for the beets 
on a sliding scale, dependent on the per cent of the sugar content 
of the beets. For beets testing 12 per cent, $5.25 a ton was paid, with 
an additional 40 cents per ton for each per cent above 12. Applying 
this scale, beets testing 13 per cent sugar were worth $5.65 a ton and 
14 per cent beets brought $6.05 per ton. 

Tt will be seen that, owing to the different methods of payment, 
the average receipts per acre will vary somewhat. In some cases in 
the same section, farmers contracted beets to different sugar com- 
panies and received different rates of payment. 

Table X XV gives a comparison of the beet costs and receipts per 

acre and the margin above the cost of production received by the 
farmer. 

TABLE NXV.—Average returns and margin above cost in producing sugar beets. 

Net re- | Net re- 
District Yield | Receipts| Cost per | turns per | turns in- 

; rer acre. | per acre. acre. acre for | cluding 
beets. | beet tops. 

Tons. 
CORO) a hes ek cs ates ed as emt es Ne aA ae ts ae 9.72 $54. 62 $47. 65 $6. 97 -, $8. 67 
BAC TIV a Ree ted Sy SRS, eae PL Re epee les ce ote Dean 2 kee 11. 40 68. 40 57. 42 10.98 13. 16 
GRATE Va IG Sep tee eee ANN ira en ee ots See 19.16 61. 31 53. 05 8. 26 11.34 
INOntiwesternuOhiOeeei yay ey ae he ee B35 17 71. 83 56. 04 15.79 17. 60 

The receipts per acre depend on the yield of beets produced and 
the amount received per ton. Northwestern Ohio growers received 
the lowest average price per ton, or $5.45; Grand Rapids growers got 
$6.03, the highest rate received; Alma, $6; and Caro, $5.62 a ton. 
The yield per acre is the greatest factor affecting beet receipts in the 
districts studied. | | | 

The net return per acre was obtained by subtracting the cost from 
the receipts, this item varying from $6.97 at Caro to $15.79 per acre 



40 BULLETIN 748, U. S. DEPARTMENT OF AGRICULTURE. 

in northwestern Ohio. When the estimated value of the beet tops is 
added to this figure, a net return is obtained which ranges from $8.67 
to $17.60 per acre. The relation of the net returns from beets alone 

and the net returns including tops varies somewhat for the four 
areas, depending on the estimated value of the tops. At Caro beet 
tops were given a value of $1.70 an acre, at Alma $2.18, at Grand 
Rapids $3.08, and in northwestern Ohio $1.81. 

In no section did the average cost of production exceed the average 
returns. However, some individual growers produced beets at a loss 
and some realized only a small net return. It is possible to increase 
the yields in many localities and thereby add appreciably to the net 
returns. 

BP Sees Resear 
es feb NS lee ie |) 2 esa ee 
(eR leech | 
Fe ee RP PO ee Pe ie 

NUMBER OF RECORDS 
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COST PERS300 89350 4.00 450 500 550 600 650 7.00 t50 800 ia 9.00 950 1000 1080 1.00 1150 %200 
963 9.22 809 783 207 ‘SST SSA 629 S42 403 548 333 400 4.00 

Fig. 23.—Frequency curve showing the distribution of farm operators in this study in 

relation to cost per ton and yield per acre. 

RELATION OF YIELD TO COST OF PRODUCTION. 

As has been previously stated, the yield per acre is an important 
factor in the cost of producing a ton of sugar beets.. The accompany- 
ing frequency curve (fig. 23) shows the distribution of the growers 
in the four regions on the basis of cost per ton in producing sugar 
beets. 

It will be seen that sugar beets are grown at a cost of from $3 to 
$12 a ton. However, from the 320 records obtained, 229 growers, or 
about 72 per cent, produced beets at a cost ranging from $3.50 to 
$5.50 a ton. Dividing the records into two groups, 145 growers pro- 
duced beets at $4.50 a ton or less, and 175 grew the crop at $5 a ton or 

more. Twenty-three per cent of the growers reported a cost of $6 
a ton or more. 

eye ae ee ee ee 
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The farmers received from $5.45 to $6.13 a ton for the crop. The 

margin of profit is very small in a number of cases, a condition which 
does not make for a greater beet acreage, a higher tonnage, or an in- 

crease in the sugar supply of the country. However, the farmer 

expends considerable labor on the beet crop and has been given an 
allowance for his own’ work. Then, too, several benefits are derived 
from growing the crop on the land. Since deep tillage and thorough 
land preparation are prerequisite, the soil is in excellent tilth for the 
following crop. This condition is shown in the high yields of grain 
after beets. Clean cultivation also eliminates noxious weeds and 
insures to the following crop comparative freedom from these pests. 

The curve also points out the importance of a good yield of sugar 
beets as a means of decreasing the cost per ton. Krom a cost of $3 
a ton there is a gradual decrease in the yield until the cost becomes 
$8 a ton. From this point a decrease does not always appear. How- 

ever, only 4 per cent of the growers exceeded this figure. 
It is possible in a number of instances to increase the yield by em- 

ploying better tillage methods, by the proper use of manures, and 
by the use of a well-planned cropping system. 

Recently the sugar companies have advanced the price paid to the 

farmer to help take care of increased costs. However, the general 

relation between the new price and the new cost of production re- 
mains practically the same. There are suggestions brought out in 
this study that might be used by the sugar company as well as by the 
beet grower. Increasing the efficiency of the labor necessary to raise 
the crop, and the performance of certain operations when these 

become necessary, will go far toward decreasing the cost of labor, 
which constitutes such a large part of the total expense; and also in 
increasing the yield of sugar beets. Both results would tend to lower 
the cost per ton of production. 

VALUE OF BEET TOPS. 

The value of beet tops depends on the manner in which this by- 

product is utilized. There are three ways of disposing of the tops, 
namely, feeding on the farm, selling, and plowing under for manure. 
The value given the tops on farms where they were fed was the prob- 
able sale price of other feeds replaced by the tops. On farms from 
which the tops were sold the actual price received was used. The 
estimated manurial value was used where the tops were plowed 
under. 

The general practice was to feed the beet tops, over 96 per cent 
of the growers in the first three sections doing this. (See Table 
XXVI.) In northwestern Ohio about one-half of the growers fed 
and one-half plowed the tops under. Beet tops were valued at from 
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$1.50 to $3.40 an acre. The lowest figure is shown where the tops 
were plowed under for manure, while the highest value was placed 
on tops used as feed. Grand Rapids growers gave the highest esti- 
mated value for tops fed. In this area many farmers hauled the 
tops to the barn or feed lot and fed them to dairy cattle. In some 
sections the tops were pastured on the ground after the beets were 
harvested. In such instances many of the tops were trampled by the 
stock, while some spoiled because of unfavorable conditions and 
could not be used for feed. 

TABLE NXVI.—Disposition and estimated acre value of sugar-beet tops (1915). 

= Value 
Nrmber Value Value | Per cent 

District. offarm pencent when For cat when | plowing ] ean 
records. | *© 8- fed. SS sold. under. =a a 

Care eee ee eee ee 68 97 $1278 = Se eee 3 $2.00 
571 Oe RE eee ame 51 96 2.20 Piles eaS2200 2 1.50 
GrandsRaplds sean eee 33 07 S240 eee Pao ce oe 3 Pd 

ZOO USE a = ee ae ee aes oe 52 ig Northwestern Ohio.........__.. | S2 48 

Some growers follow the practice of feeding a portion of the tops 
and turning under the remainder. In such cases, where the greater 
part of the acreage was fed, the value of the tops was higher than 
where the larger portion was turned under. The utilization of the 
tops depends largely on the amount of stock kept on the farm. Many 
farmers do not keep enough live stock to consume all of the beet 
tops produced on the farm. In some sugar-beet sections cattle and 
sheep are fattened for market. The stock is turned in on the beet 
field after the beets are harvested. When the beet tops are cleaned 
up, alfalfa and corn are fed until the stock is ready for the market. 
The feeding period lasts from two to five months. If the grower 
has no stock to fatten, he may sell the tops to a stock feeder, who 
turns his cattle and sheep into the farmer’s field, paying a certain 
sum per acre for the pasturing privilege. Only two farmers sold 
all of their beet tops in this manner. 

RELATION OF BEET ACREAGE TO TILLABLE AREA. 

There was a decided variation in the size of the beet acreage per 
farm. Grand Rapids farmers grew the smallest acreage and north- 
western Ohio growers the largest. There is also a difference in the 
acreage of tillable land per farm in the four sections. However, 
when reduced to a percentage basis there is little variation for these 
regions. Approximately three-fourths of the farm land is tillable; 
at Grand Rapids, 71 per cent; at Alma, 72 per cent; at Caro, 75 per 
cent; and in northwestern Ohio, 83 per cent. (See Table XXVILI.) 
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TABLE XXVII.—Relation of beet acreage to tillable area. 

¢ Per cent of 
Number Aores per | Acres per F 

District. offarm ees Dek farm farm in uilable 
records. Airtils tillable. beets. Beets 

Warnes ee airs Beare ra eye eee SS A 134 109.6 82.3 LS aatl 18. 33 
SNA U TINGS pes Re eta tare ghee ac Rta er (SIDS Sera ear Made 53 103. 65 74. 47 9. 54 12. 81 
GrandbRapidsis seh eesti erste aes 36 126.11 89.33 6. 40 Celle 

ESP 14.00 Northwestern Ohio........................ 97 134. 75 111.96 15. 

Only 7.17 per cent of the tillable land was planted to beets in the 
Grand Rapids area, while 18.33 per cent was given over to sugar-beet 
production at Caro. In the former area there has been a tendency 
on the part of the farmer to decrease his beet acreage. At one time 
all the sugar beets contracted by the Holland factory were produced 
in this locality. Most of the beets for that factory are now shipped 
in from points in northwestern Michigan and eastern Indiana. The 
scarcity of farm labor to perform the handwork on this crop is prob- 
ably responsible for this situation more than any other one factor. 
In many instances larger acreages could be grown, since the sugar 
beet has a place in the crop rotation of this section. 

BEET ACREAGE PER FARM AND YIELD PER ACRE IN RELATION 
TO COST. 

It seems reasonable to assume that the man who grows a large 
acreage of sugar beets can produce them at a lower cost per acre than 
the man who grows a small acreage. In general this is true, but the 
variation is small (see Table XXVIII). It is also natural to sup- 
pose that the larger the yield in tons per acre the greater the cost 
per acre, since the handling of more beets is involved. 

TABLE XXVIII.—Acres in beets versus yield per acre as influencing cost of 

production. 

Yield, 8 tons or less per | Yield, 9to13 tons per | Yield, 14 tons and over 
acre. acre. per acre. 

Acres in sugar beets. 
Num- | Cost Cost | Num-| Cost Cost | Num-| Cost Cost 
ber of per per ber of | per per ber of per per 
farms. | acre. ton. |farms.| acre. ton. |farms.|]| acre. ton. 

GlOTMIESS eat eye pre eo ts 13 | $48.98 | $8.10 46 | $54.88 | $4.94 19 | $60. 59 $3. 76 
PAO ais mene aa eines elk alee are 22) 49.28 7.05 47 | 52.45 4. 83 25) 58.18 3. 92 
HAIN OW CT eae ee ce 24 47.06 7.00 51 Gd Bie 4.75 23 60. 38 3.80 

Comparing the farms in each group on the basis of yield per acre, 
it was found that in each of the three acreage groups the greater the 
yield of sugar beets per acre the higher the cost of production per 
acre. However, the larger the yield per acre the smaller the cost per 
ton of beets. Where 6 acres of beets or under were grown, it cost 
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$8.10 per ton to produce 8 tons or under per acre, and $3.76 per ton 
for a yield of 14 tons and over per acre. There is also an increase 
per acre and a decrease per ton in each of the other two acreage 
classifications in the table. 

COMPARISON OF BEET RECEIPTS WITH OTHER FARM RECEIPTS. 

An analysis of the receipts from the different enterprises on the 

farms in the sugar-beet areas studied shows the importance of the 
sugar beet to the farmer as a cash crop. Table X XIX gives a com- 
parison of the percentage of farm receipts derived from the total 
farm crops, from live stock and live-stock products, from miscel- 

laneous items, and from the sugar beet alone. 

TABLE XNXIX.—Beet receipts in comparison with other farm receipts. 

Per cent of total receipts Percent | Per cent 

Num- Meet from— _| oftotal | of total 
ers ber of ota hi 7 farm crop 

District. farm | receipts receipts | receipts 
records. | per farm. Grons Live Miscel- from from 

Bs. stock. | laneous.| beets. beets. 

| 

CAT ORE eae ee ae es AA 84 |$1, 750.00 69.32 29. 54 1.14 43.54 62.82 
PAU TIE sees wea SUE To ye Se te 53 | 1,930.00 68.19 31.71 - 10 33. 83 49. 62 
Gram dlevapid sy sae see ne ees 36 | 2,339.00 41.04 58. 79 py ley 16. 80 40.94 
NortibwestermeOnioe ee. --s55--2 97 | 1,128.49 73.45 26.53 ye02 Be 48. 63 

The Caro, Alma, and northwestern Ohio farms are essentially crop 
farms, over two-thirds of all the receipts coming from crops in the 

first two areas and almost three-fourths in the last. At Grand Rapids 
almost 60 per cent of the total farm receipts was derived from live 
stock, while 40 per cent came from crops. This is not surprising, 
since farmers in the Grand Rapids region keep dairy cows and sell 
cream and milk to the creameries and cheese factory in that locality. 
Along with dairying go hogs and poultry, which provide a consid- 
erable portion of the live-stock returns. 

In the former areas over one-third of the receipts came from the 
sugar beet alone, while beets brought in 17 per cent of the receipts 
at Grand Rapids. When changed to the basis of per cent of crop 
receipts over 40 per cent of the crop receipts came from beets, while 
at Caro they constituted over 60 per cent of the total crop receipts. 

The highest total farm receipts were found at Grand Rapids. 
Live stock is probably responsible for this large amount. The lowest 

farm receipts were reported in northwestern Ohio. Over $2,000 was 
received per farm at Grand Rapids and shghtly more than $1,100 in 

the northwestern Ohio region. 
In several sections beans compete with the sugar beets. At Caro 20 

per cent of the total farm receipts came from beans and at Alma 15 
per cent. About 15 per cent of the farm receipts in northwestern 
Ohio was due to the sale of corn and 11 per cent to returns from oats. 

ea gis . ar Ay STAAL acl 
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LABOR REQUIREMENTS. 

It is the general practice in all the areas studied to hire a part of 
the work on the sugar beets. Usually, if a man has more than 5 acres 

in beets all of the handwork is performed by hired help on an acre- 
contract basis." In some instances the hoeing was done by the farmer 
and his family, and the topping was hired; in other cases the hoeing 
was hired and the topping performed by the farmer. Where a very 
small acreage of beets was grown, usually none of the handwork was 
contracted. As stated previously, the contract labor was paid at a 

stipulated rate per acre or per ton. This contract expenditure has 
been changed to its equivalent in man‘hours by a computation assum- 

ing a rate of 25 cents per hour as the value of man labor. (See Table 
XXX.) 

TABLE XXN.—Labor requirements in producing an acre of sugar beets. 

| 
Wistrice. Acres Yield per | Hoursof | Hoursof 

grown. acre. man labor. |horse labor. 

(CERO cs Reel RRR RE Ae a SY OR WA aU One So i areca ae ne ie ea 2,018 9.72 105. 5 80. 68 
BAN TTA acs met nese bata celna MRE VCS n Msone iid ied ae ee ut tre 506 11.40 114.8 95.34 
Grande aie Series see seen yee ete ua a meer mn yeges PNOeL 230 10.16 111.3 93.88 
INOrthiwesternk Ohi oun sss a-mee mien sll eae eens gee od 1,525 13517, 113.4 7@. 21 

The number of horse hours spent at Caro and in northwestern Ohio 

are approximately the same, as are the hours for Alma and Grand 
Rapids. However, more labor was required in the former than in 
the latter areas. 
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