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The data presented in this bulletin are based upon 173 farm esti- 
mates. Three typical districts are represented in this study, namely, 
Provo, in Utah County, Utah; Garland, in Boxelder County, Utah; 
and Idaho Falls, in Bonneville County, Idaho. The observations 
which were made are directly applicable to the crop years 1914 and 
1915. At Provo and Garland practically all of the farmers who 
gave estimates during the year 1914 also contributed information 
for the crop year beginning April 1, 1915. 

SUMMARY OF RESULTS. 

The most important differences in the field practice employed in 
the three areas studied were found in such operations as manuring, 
plowing, disking, harrowing with the spring-tooth, cultivating (some 
using a 1-man-l-horse crew and others a 1-man-2-horse crew) and 
performing the hand labor (some utilizing the available farm help 
while others had this done on a contract basis). 
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There was a direct relation between the distance the beets were 
hauled and the cost per ton for marketing. | 

The total costs presented in this bulletin are based upon the pro- 
duction of 1,461 acres of sugar beets in the Garland area, 833 acres 
of beets in the Provo neice, and 735 acres of beets in the vicinity 
of Idaho Falls. The average beet yields for these acreages varied 
from 13 and a fraction tons at Idaho Falls to approximately 15 - 
tons for the Provo and Garland districts. 

Labor costs constituted 54.4 to 58.3 per cent of the total expense 
of production on the farms visited in this study. This included all 
man-and-horse labor; also the contract labor. The next largest item 
was interest on investment in land, which approximated 23.3 per 
cent of the total costs in the Garland area, 25.5 per cent at Provo, 
and 21.1 per cent at Idaho Falls. 

The total cost of production per acre was $69.03, or $4.65 per ton, 
for the Garland growers; $69.59 per acre, or $4.65 per ton, for Provo; 
and $62.68 per acre, or $4.60 per ton, for Idaho Falls. 

The total credits per acre were $74.40 at Garland, $74.20 at Poo: 
and $69.46 at Idaho Falls, thus giving a profit of $5.37, $4.61, sind 
$6.78 per acre for the semper areas. The estimated value of the 
beet tops was included in these credits. 

In the Garland and Provo areas sugar-beet production proved to 
be the most important enterprise of the farms that were visited. 
Over 40 per cent of the total farm receipts were secured from the sale 
of sugar beets.. At Idaho Falls sugar beets and potatoes were of 
about equal importance. 

The facts brought out in this study indicate that yield per acre is 
an essential factor in reducing the cost per ton and consequently in 
increasing profits. Any change in the system of farm management 
that will contribute to increased yield without materially increasing 
the cost of production should receive the consideration of the grower. 
A study of the returns on these farms emphasizes the fact that a 

large number of operators did not have a margin of profit after allow- 
ance had been made for all expenses connected with the production 
of this crop, including interest on investment. 

OBJECT. 

~ This investigation was undertaken for the purpose of making a 
ay. of the methods of farm practice which have been adopted in 
a few of the more important areas where the sugar beet has come 
to ‘occupy a paramount place in the cropping system. Some pre- 
liminary observations were made in these areas during the years 
1910 and 1911. The work at that time was confined entirely to 
farm-practice studies. Cultural information was sought with a view 
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to offering suggestions for a few districts where the beet growers 
were experiencing difficulty in producing satisfactory yields. Sub- 
sequently it was felt that information of this character would be of 
value in planning agronomic experiments that would have a direct 
bearing upon some of the more urgent problems engaging the atten- 
tion of the beet grower. The field practice of one district has fea- 
tures which can be adopted with profit in another, and if enough 
farms are studied many general questions with reference to soil and 
crop management can be answered. This project was organized 
not only for the acquirement of information relating to the produc- 
tion of sugar beets, but it was also developed in such a way as to 
provide growers ate an adequate statement concerning the labor 
requirements of the crop. With these data available, a fair average 
cost of producing sugar beets in these three ener has been 
determined. 

In working out the cost figures, the man labor was calculated 
by using an average rate per hour, the latter being based upon the 
actual wages paid in 1914 and 1915. In order to place all records on 
the same basis, no account has been taken of the compensation for 
supervision of the farm business. The work of each operator has 
been charged agaist the crop as if some person had been hired to 
do each task. Likewise, the horse-labor cost was computed on the 
basis of the average price paid by farmers in the respective districts. 

Costs reported are applicable to the years 1914 and 1915. In 
order to bring the various items down to date, the hours of man and 
horse labor should be multiplied by the prevailing man and horse 
rates; likewise, necessary changes should be made where increases 
or decreases fae occurred in cost of mater ials, use of land, or other 
costs. 

PROCEDURE. 

The survey method was adopted in procuring the records that 
supply the data for this discussion. A schedule was prepared to 
meet the requirements of the investigation, and these bianks were 
used by well-trained enumerators who visited the grower and obtained 
careful estimates covering the business of the farm for the preceding 
year. The operator was also asked to describe the implements that. 
were employed in handling the beet crop. Furthermore, statements 
were obtained concerning the size of the crew and the normal time 
required in performing the various operations. The individual record 
was.therefore compiled by setting down answers to a series of ques- 
tions dealing particularly with the problems of sugar-beet production. 
Although very few men keep actual records of the daily work on the 
farm or of the business transactions which are made from time to 
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time, it has been found that an analysis of a suitable number of farm 
estimates provides materia] that inGicates the trend of affairs in such 
a group and conclusions which may be drawn therefrom can be 
regarded as significant. 

COOPERATION. 

In developing and projecting these studies the Office of Farm 
Management worked jointly with the Office of Sugar Plant Investi- 
gations of the Bureau of Plant Industry. Acknowledgment is due 
the farmers in these districts who gave willingly of their time in order 
to furnish careful estimates with reference to their methods of pre- 
paring the soil, planting, cultivating, irrigating, and harvesting the 
sugar beet. These mer also gave information relating to the acreage 
and yield of the crops grown on the individual farms. The crop 
sales were given, and it was therefore possible to determine the 
relative importance of the sugar beet in these systems of farming. 
Each operator also reported the live stock on hand at the beginning 
and at the end of the farm year, and a statement was made showing - 
the sales of live stock durmg the year. The relation of animal 
industry to beet production may be seen in these estimates. In all 
of these phases the growers cooperated heartily. 

AREAS STUDIED. 

Three distinct areas were included in this survey (see fig. 1). 
In Utah County, near Provo, Utah, 21 reports were taken for 1914, 

and 37 farm records were obtained in the same area in 1915. Utah 
County has been an important beet-producing center for several 
years. The manufacture of sugar had its begmning in this State 
as early as 1852, but this pioneer venture did not prove successful. 
It remained for the farmers of Utah County to demonstrate at a 
later date the value of the sugar beet as a cash crop. The past 30 
years have witnessed the development of an exceedingly important 
industry for farmers living within the Salt Lake Basin and con- 
tiguous territory. In Boxelder County 39 records were obtained 
for 1914, and to these 40 were added for the crop year 1915. The 
farms which were visited lie adjacent to Garland, Utah; hence, in 

this discussion, the name of this town is sometimes applied to the 
district. A beet-sugar factory was built at Garland im 1903. At 
present Boxelder County leads all other counties in Utah in the 
number of acres planted to sugar beets. 

The third district in this series furnished 36 records. These 
farms were located in Bingham and Bonneville Counties, near Idaho 
Falls, Idaho. The observations on this area were confined to the 
year 1915. The sugar factory at Idaho Falls, Idaho, was constructed 
in 1903; thus the beginning of the industry in this area corresponds 
with the initial work in beet production at Garland. 
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Fic. 1—Shaded areas on map indicate the three districts which were selected for this study. The stars 

represent the locations of the beet-sugar factories that were in operation during the years 1914 and 1915. 
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The development of the sugar-beet industry in Utah and Idaho 
is apparent in Table I. 

‘TasLe I.—Sugar-beet acreage and yield in Utah and Idaho. 

if 
Utah. Idaho. 

1899 | 1909 | 1915 1899 | 1909 | . 1915 

Motaliacreages Fe eee aa eee ae | 7, 546 27,472 | 59,400 | None reported. 15,601 | 35, 900 
eNOGUCHONNCLONS) pee sae secre | 85,914 | 413,846 | 691,000 |..... OCMsecgedoc|| Gail 375, 000 
Average yield peracre (tons)....--..-- | 11.4 | 15.0 ITO eso dos ees 11.5 

The figures for 1 899 and 1909 were taken from census reports. The 
1915 figures are from the Government estimate on the sugar-beet 
crop in Utah and Idaho. Between the years 1898 and 1909 the sugar- 
beet acreage in Utah was increased almost fourfold. Within the. 
six years from 1909 to 1915 the area planted and harvested more 
than doubled. It will be seen that Idaho farmers did not begin - 
raising beets commercially prior to 1900. The past few years have 
witnessed a decided increase in the acreage devoted to this crop. 
The slight fluctuations which are apparent in the average yield per 
acre for the respective years were undoubtedly due to seasonal 
conditions. 

The acreage devoted to beets in the Garland district doubled 
within the five years from 1910 to 1915. There were 879 beet 
growers in this county in 1915, and they planted 10,874 acres to this 
crop. The average beet acreage per farm for the same season was 
12.37. This figure shows a shght increase over the preceding four- 
year average. The normal yield per acre for this region from 1911 

- to 1915, inclusive, was 11.53 tons. 

There were 5,763 acres planted to sugar beets for the Idaho Falls 
factory in 1911. This area was increased to 8,076 acres in 1915. 
The average acreage devoted to beets in this district for the five- 
year period 1911-1915 was 6,198. Beet growers at Idaho Falls 
made an average yield of 11.18 tons per acre for the same period. 

CLIMATIC FEATURES. 

The climate in the region under discussion is semiarid in character. 
There is a considerable variation in the annual precipitation as 
recorded by observers at various points in the two States. Garland 
was not included in the list of weather stations which have kept 
continuous records through a series of years, hence the rainfall for 
the Bear River district will have to be judged in part from the 
reports for Corinne The latter station is located at the southern. 
end of the Bear River Valley ‘The average precipitation for Boxelder 
and Utah Counties, Utah, and Bingham County, Idaho, for a period 
of years will be found in Table IT. 
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TaBLE I1.—Average rainfall by months for 2 districts in Utah and 1 in Idaho.4 

1870-1909, | 1892-1909, | 1881-1908, 
Corinne, Provo, |Idaho Falls, 
Utah Utah, Idaho, 

Boxelder Utah Bingham 
County. County. County. 

Inches. Inches Inches. 
AD EL TN UT ea Tey geass ea ti er Np LU Dlg ee el ena mPa ede cen Lena 1.37 1.59 
HELE NO TUT ETA ee toe PP ee ere ecopely nel aes, Women regen Ss MINE aes BUNS ae oe 1. 24 1. 46 132 
INTEL OLS 2 ea STD SEO Silber ee ry Dag ie TUE Se A os eS ee a 1.42 1. 65 2.03 
PANTO TSI Peres es ae P eae r= cl sine tans Epa U nea aan entree ek Sy C/A hes i 1.12 1.28 1.16 
VIG Vee smyrna mle Kak ap Ait aie Ar ae. Ne mieind ayo RG Ol Naa ea ON Yi 1.44 1.83 1. 62 
AF UOUTONS cs i as SANA Iga a (et IL ga 0s ran eon ea Oe ae RR 59 66 1.41 
Ely eee a Nec ate Wh AK ha PUR Vii Mie Le pee teh ener RIN. ig 45 42 53 
LNT NETONS TE es 5 pS NS a ce Ee eae eee . 59 75 . 82 
SKY ONES COU OX) Ps ey oy a es tea ea et ee ee oe te ee Oe Zee Satets 67 81 . 63 
(ONG ROL OGTR i yi eh tree Mn ay eae le mi ay De A Seca ea a  ae 1.02 -91 1.02 
INO CTI eG Tee rre py etc ha RE ge A a OLIN eR RW a Wand BT CUE 1.05 1.08 1.08 
PW OCONMTIN ere cere ices erent a OMe sata oe re ecard cay 1.55 1.39 1.30 

BIRO Galery ice Rl hr rMh ibe te GN eee al aay VEE DREN eis et 8 IP 13.71 14. 51 

a Reported by the Weather Bureau, United States Department of Agriculture. 

These records exhibit considerable uniformity in the distribution 
of rainfall by months. The heaviest precipitation occurs in the 
winter and spring. By combining the rainfall for the months 

January to May, inclusive, it will be seen that fully 50 per cent of 
the yearly precipitation occurs within this period. Under average 
conditions the summer: rainfall is exceedingly ight. An increase in 
the monthly rainfall may be noted in October, and this average 
eradually rises until the maximum is reached in March. In 1914 
and 1915 the precipitation tor the Provo district was considerably 
above normal. Boxelder County had for both seasons slightly 
‘more than the average rainfall. At Idaho Falls the precipitation 
was a little below normal for the year 1914 and more than 1 inch 
above the normal for 1915. 
By comparing the yearly averages for the three districts, given in 

Table ITI it will be seen that Boxelder County has the least rainfall, 
whereas the highest precipitation occurs in the Idaho Falls district. 
The increases coincide with increases of elevation. While it is true 
that the rainfall at certain periods is sufficient to moisten the soil 
thoroughly, and at such times may provide enough water to be of 
value in crop production, there are many occasions when the pre- 
cipitation is so distributed that crops are not benefited appreciably. 
The snow which falls upon the mountains during the winter months 
affords a supply of water which is made available during the summer 
months and is utilized for irrigation purposes in the adjacent valleys. 
For most farms the artificial application of water is essential for 
successful sugar-beet production. 

The growing season extends from the latter part of April to the 
first or second week in October. The latest dates for spring frosts 
throughout this period varied from April 19 to May 28. In the 
autumn there was a variation from September 15 to October 18 in 
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the earliest frost dates for Utah. The season at Idaho Falls is prob- 
ably somewhat shorter than the period indicated for the lower 
elevations. The Idaho Falls district not only has a higher elevation 
than the other two, but this area is also some distance farther north 
than Utah or Boxelder Counties. 

SOILS. 

The farms included im this study were located largely on four 
distinct soil types. Fortunately, the Bureau of Soils had classified 
considerable areas in the three districts selected for these observa- 
tions. In so far as these records are concerned, the Jordan loam is 

the most important soil type in the Provo and Garland sections. 
This type has been described as loamy in character, having a depth 
of 3 feet, and beimg underlaid with a stiff, tenacious clay. It is 
essentially a heavy soil and requires more than an average amount 
of work to maintam the proper tilth. It is well suited, however, to 
the production of sugar beets. A few records were taken on Mari- 
copa gravelly loam below Provo. Likewise a small number came 
from Malade fine sandy loam south of Garland. At Idaho Falls the 
Yakima loam is the prevailing type. This soil was built upon 
gravelly loam or water-worn gravel. It is stated that the Yakima 
loam is easily tilled, loose in texture, and bakes very little on exposure 
after irrigation.* 

SIZE OF FARM IN RELATION TO BEET ACREAGE. 

A few of the 1914 estimates were taken on farms producing less 
than 5 acres of beets. The enterprise records for 1915 were confined 
almost entirely to farms producing 5 or more acres of beets. It was 
felt that the man who was growing less than 5 acres of beets would 
not be prepared to give reliable information on field operations, such 
as harrowing, rolling, floating, cultivating, etc., because the 2 or 
3 acre field does not provide sufficient area to keep the crew employed 
for any considerable length of time, hence the operator would not 
have the necessary foundation upon which to build his estimate con- 
cerning a day’s work. All of the counties represented in this study 
contain a relatively large number of small farms, many of these units 
not planting more than 3 or 4 acres to sugar beets. A study of Table 
IIT will give the reader some idea as to the size of the farms im the 
four counties represented in this survey. These figures were taken 
from the Thirteenth United States Census Report. The table also 
contains a classification of the farms which were included in this 
survey. 

1 This paragraph is based upon work done by U.S. Department of Agriculture, Bureau of Soils: Soil 

Survey, Provo Area, Utah, 1903; Soil Survey, Bear River Area, Utah, 1904; and Soil Survey, Blackfoot 

Area, Idaho, 1903. 

hata fA 
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Tape IT1.—Nuwmber of farms of specified sizes in 1910 in Boxelder and Utah Counties, 
Utan, and Bingham County , Idaho; also number of records secured in these counties, 

household are not overlooked. 

1914-15. : 

ss 5 4 F Fremont Utah County. Boxelder County. | Bingham County. County. 

Size. 
Number | Records |} Number | Records | Number | Records | Number 
of farms | secured | of farms | secured | of farms | secured | of farms 

x in 1910. jin 1914-15.) in 1910. |in 1914-15.) in 1910. |in 1914-15.) in 1910. 

Sactesand WNder. aces a. 2 | BRS |leecceeocee 23) ecosbeseee 63; | eee 53 
IO GOZO ROSS Se Segoe saeceee ane 1,530 20 450 24 472 11 445 
HO GOO AChES.. a2. 2-- $2 --- epee 500 17 281 29 582 12 594 
ROOT OMA ACES: meee ace one se 283 17 303 14 790 12 1,372 
ADIGOVZIO ACHES a aa so lec e case 98 3 122 5 191 1 236 
260 to 499 acres. ........-.......| 96 1 161 5 145i lege eae 293 
HOOWOO99 eres. = fe. 22sec elle oe DOL eer 77 2 atoll bse TS Zi 
1,000 acres and above.........-- 1a ee eee UA) |e slomoce que Gli eee: | 23 

eas eee eet RG ah 2 

Utah County especially shows a large number of farms under 9 
acres; the second group, 10 to 49, contains more than one-half of the 
farms in this county. The settlement of some of these districts dates 
back to 1848-1850, and as the practice at that time favored the 
smaller units it is not surprising to find a large number of such tracts 
at present. There is a more uaiform distribution throughout the 
various group sizes in Boxelder County than in Utah County. It 
should be observed that Boxelder County has a much larger land 
area than Utah County, and as a large part of this excess is known 
as dry land, it has made necessary the development of many more 
farms of the larger sizes. The Idaho districts have been developed 
within more recent years, and although there is here also a tendency 
in the direction of the smaller units, farms containing a quarter- 
section (160 acres) are much more common than in the Provo district. 
The small farm frequently is cultivated somewhat more intensively 

than the large farm. Fruit growing is an important enterprise on 
these tracts. Some farmers give attention to the production of 
truck crops. On farms of practically all sizes the supplies for the 

Fresh fruit and vegetables are there- 
fore available for the home table. 

RELATION OF BEET ACREAGE TO IRRIGATED AREA. 

Sugar beets can be grown profitably in the region of this study 
only on that part of the farm which can be supplied with water 
artificially. Therefore it is important to know what proportion of 
the irrigated land is occupied annually with this intertilled crop. 

59051°--18—Bull. 693——2 
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TaBLEe LV.—Average acreage per farm, total tillable, irrigated, and in beets, 1914-15. 

og 
| Fer cent 

Sane Number | Acres Acres |Acresirri-| Acres vicar 
District. of farms. | per farm.| tillable. | gated. | in beets. oes 

beets. 

PROMOS See eee ees Sees Sc BALM eres ae 58 86. 55 48.95 41.20 14.36 34.9 
Gara Cees Se ea ee eee eer comes) 104.71 83. 00 44.04 18. 49 42.0 
Jd ahosballss eee fess See ee aoe eee 36 91.08 78. 54 78. 32 20. 40 26. 0 

. I | | 

Practically all of the tillable area on the farms in the Idaho Falls 7 
district was under trigation. (See Table IV.) About 84 per cent 
of the tillable area on the farms in the Provo district was under ditch. 
while the Garland farms showed only 53 per cent. A much higher 
percentage of the irrigated land was devoted to beets at Garland than 
in the case of the Idaho Falls and Provo farms. 

COMPARISON OF FARM ESTIMATES WITH FACTORY RECORDS. 

Each sugar factory keeps a record of the acres planted to sugar 
beets on each farm. ‘The various tracts are measured by the field 
man, and the planted as well as the harvested acreage is definitely 
established. At the end of the growing season the product from each 
field is carefully weighed, and the grower is provided with a scale 
record showing the actual tonnage harvested. These figures, com- 
piled by the factory, show not only the yield per acre for each farm, 
‘but also the average yield for the total acreage harvested. In astudy 
of this character it is therefore possible to check the grower’s esti- 
mate on acreage, yield, and receipts for the sugar beet with the actual 
acreage, yield, and receipts as shown by the factory accounts. The 
estimates which obviously contained grave mistakes were discarded.,. 

and the reliable figures made available for the analytical study were 
used. (See Table V.) 

TaBLE V.—A comparison of growers’ estimates with factory record,® average acreage, 
yield, and return per acre per farm, 1914-15. 

Cash return per 
Acres in beets. Yield per acre. Ste 

sagt Number 
District. of farms 

ae Factory ere Factory PES Factory. 

Ganlandisat. asset ances e el 79 18. 49 18.31 14. 85 14. 80 69. 82 68. 66 - 
ProvOe ste: he sa 2-8 eae 2 58 14.36 14.70 14.96 13. 64 69. 40 70. 34 
idaho Walls sess. Siete eae 36 | 20. 40 20.7 13. 62 12. 02 69. 47 61.40, 

a See Department Bulletin No. 529, ‘‘The Validity of the Survey Method of Research,” 

In the Garland district the average estimated acreage per farm 
was 1.06 acres greater than the factory record. There was not much 
difference in the average yield for the same area, and the cash returns 
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~ per acre are not far apart. The Provo district shows a very striking 
correspondence in the acreage and cash returns, but there is a slight 
difference in the yield per acre reported by the two methods. The 
Idaho Falls records indicated some variation in the yield per acre, 
and this is reflected in the cash return per acre. Fewer estimates 
were obtained in the Idaho Falls area than in either of the other 
districts. 

METHOD OF PRESENTING DATA. 

The subject matter in this bulletin was prepared in two parts. 
The first section deals with the major and minor operations performed 
by the Utah-Idaho growers in producing the 1914 and 1915 beet 
crops. Hach operation is treated separately. While the farm prac-. 
tice studies as a whole are applicable to 173 estimates, the different 
methods which are described arenotallfollowedonallfarms. Plowing, 
cultivating, and harvesting were operations common to all records, 
but the soil tillage subsequent to plowing varied considerably. This 
was true not only with such work as harrowing, disking, leveling, and 
rolling, but it was also noticeable in the management of the hand 
labor. In presenting the farm-practice data the district was taken 
as the unit, and the results have been compiled so as to show the aver- 
age crew, average labor requirements, and average cost per acre for 
each of the three areas studied. 

The second part of this bulletin includes a study of the total cost 
of production. Here the total cost of man labor and horse labor, the 
total expense connected with the purchase of materials, and all other 
costs, are combined for the purpose of showing the actual cost of pro- 
ducing an acre or a ton of sugar beets on the fields which were culti- 
vated by these growers. The different costs are distributed over the 
entire beet acreage for these farms. The practice sheets show the 
actual acreage covered, and the labor requirements as well as the 
acre charge are worked out on this basis. When the cost for each of 
these items is charged against the entire beet crop, a lower figure is 
‘shown. Asa matter of fact, the entire crop must bear any expense 
that may apply to a part of the acreage. 

CROP ROTATION. 

The question of rotating the farm crops has been given some atten- 
tion in the Provo, Garland, and Idaho Falls districts. While it is 
true that there are some farms in each area where individual crops 
are grown continuously upon the same land, the value of systematic 
cropping has been recognized in each district, and several fairly defi- 
nite plans may be found in actual practice. Some men are limited 
by the number of crops which may be grown under their individual 
conditions, consequently they do not have an opportunity to give 
the land a change at frequent intervals. Some farms contain dry 
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land as well as urigated land; the dry land is almost of necessity 
devoted to the production of grain exclusively, whereas the irrigated 
land is set aside for alfalfa, sugar beets, and truck or garden crops. 
It will be seen that this arrangement sone it impossible for some 
of these men to use grain at regular periods in rotation with sugar 
beets. Each crop has its adaptations, and these characteristics must 
be taken into account in planning the work of the farm. With this 
situation facing the grower, there is a natural tendency to allow sugar 
beets to follow beets upon the same field for several years; likewise, 
the hay crop is not disturbed for a comparatively long period. 

Alfalfa is regarded as an essential crop in all of the rotations which 
were suggested. It is usually seeded along with grain, although 
occasionally it may be started without a nurse crop. After a stand 
has been obtained, the field is cropped annually for periods ranging 
from three to eight years. It is quite a common practice to leave 
‘the alfalfa for four to five years. Three to four cuttings are made 
per season, and the yields vary from 3 to 5 toms per acre each year.. 
Generally speaking, the greater part of the hay is fed upon the farm. 
In the Provo and Garland districts the alfalfa weevil has damaged 
the crop seriously in recent years. This insect appears to work ex- 
tensively upon the first crop, and if its activity is not checked the 
second crop may be shortened materially. When much damage is 
suspected, cultivation is recommended. This treatment has proven 
to be effective in averting a loss which would otherwise occur. 

The Provo estimates indicate that alfalfa is grown upon the same 
piece of land for about five years. Aiter breaking, grain was sown 
the first year on approximately 50 per cent of the farms which were 
visited. In a few cases grain was used for two years after plowing 
up the alfaifa. The sugar beet sometimes follows alfalfa, though 
this is not considered good management, because the alfalfa roots 
interfere to quite an extent with the early cultivation of the young 
beets. The use of grain immediately after plowing up the alfalfa 
gives the grower a chance to subdue the latter crop in part, and the 
soil can be tilled the subsequent season without pulling out or dam- 
aging the sugar beets. The potato was reported in four rotations, 
following grain in three cases, and coming after sugar beets on the 
fourth farm. However, the potato does not figure here as an im- 
portant crop, doubtless because potato diseases have damaged the 
crop appreciably within the last two or three years. The rule seems 
to be to plant beets after a crop of grain, which means the second 
year after breaking, then beet culture is continued for five years or 
more on the same sround. On a few farms the beet has been grown 
continuously for periods of 10, 12, and even as high as 18 years. 

1 Farmers’ Bulletin 741, ‘‘ Alfalfa Weevil and Methods of Controlling It.” 
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About one-third of the men who were consulted in this area stated 
that a definite cropping system had not been adopted as yet, but 
these operators were prepared to give suggestions with reference to 
the length of time alfalfa is allowed to remain down. Continuous 

beet culture appeared to be the practice on this group of farms. 
There is quite a marked similarity between the methods of crop- 

ping that prevail in the Provo and the Garland district. On the 
farms of the latter area the average period through which the 
alfalfa sod remains unbroken is about five years. Planting grain for 
one or two years after plowing up the hay crop provides the con- 
necting link between the alfalfa and the sugar beet. The potato 
enters into the general plan on relatively few farms. The sugar beet 
is the chief money crop, and naturally occupies a conspicuous place 
in the rotation. Fully one-half of the growers in this area reported 
that sugar beets had been grown for five years or more on the same 
part of the farm. This practice is no doubt due in part to the pre- 
vailing opinion that beet land improves from year to year. Many 
erowers contend that they are getting better yields now in fields 
which have produced eight crops or more than they were able to 
obtain during the first two or three years of their experience. There 
is a tendency to overlook the changes which have been made in the 
methods of culture. ©The increased yields, if there is such an increase, 
are undoubtedly due to greater efficiency in producing the crop. It is 
not unusual to find beets following beets upon the same field 8 to 12 
years without the introduction of any other crop. Such a system 
invites trouble and consequent shortage in yield through the develop- 
ment of plant diseases or the multiplication of insect pests. A few 
have recognized the serious possibilities of such a situation and are 
endeavoring to modify this well-established practice. About 33 
per cent of the Garland records show that a definite crop rotation 
has not been fully established. When apple and other orchards 
are being developed, it is a common practice to grow sugar beets 

~ on this land. 

There are portions of the Idaho Falls area where the potato is the 
only cultivated crop and practically no attention is given to the 
production of sugar beets. For these farms a slightly different 
rotation has been evolved. The Idaho Falls rotation, which includes 
alfalfa, potatoes, beets, and grain, is in conformity with the Utah 
method of cropping. However, under average conditions alfalfa 
is broken out at the end of the fourth year and potatoes take the 
place of grain on the newly turned soil. A few operators put in grain 

' immediately after breaking. Potatoes are planted the succeeding 
year. Beets follow beets for two or three years, after which grain 
is sown and alfalfa is established once more. Occasionally potatoes 
are planted for two or three years consecutively after breaking, and 
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beets come the fourth and fifth years. This practice did not appear 
to be very common. A few men have used the sugar beet on the 
same field for 7 to 10 years without introducing any other crop. 

The following may be cited as typical rotations for the areas 
surveyed: 

Provo and Garland areas: Idaho Falls area: 

Alfalfa, 5 years. Alfalfa, 4 years. 

Grain, 1 year. Potatoes, 1 year. 
Beets, 5 years or more. Beets, 2 and 3 years or more. 

Grain, | year. Grain, | year. 

Reseed to alfalfa. Reseed to alfalfa. 

VALUE OF MAN LABOR AND HORSE LABOR. 

Each farmer furnished an estimate not only of the value of his 
own labor on the farm, but also of wages paid out for regular and 
extra labor. In addition, a record was obtained covering the value of 
horse labor. These rates were tabulated, and the averages derived 
were as follows: 

Man rates and horse rates per hour. 2 

| 

Bonneville Boxelder Utah : 
and Bingham area. | area ORS 

WW No A eek eae lag OSG Ee eee oa SS eee gba ou ct nel $0. a 20 | $0. 19 ' $0. 20 
DEVON SG rephee ep ete oe ep ato ee spe en ee | -10 | .10 

There is very little difference in the average rates per hour for man 
labor and horse labor in these three districts. The customary rate 
for man labor appeared to be 20 cents per hour, or $2 per day, while 
the usual charge for horse labor was approximately 10 cents per 
hour, or $1 per day. The seasonal variation for the first two dis- 
tricts in 1914 and 1915 was so small that the rates worked out for the 
first season were adopted for the second. This applies to two 
counties in which records were taken for 1914 and again in 1915. 
The value of both man labor and horse labor fluctuates from year to 
year, owing to changes in the rates that are paid. 

The labor requirements of any crop do not change as readily as 
the cash rates per hour or day, hence in discussing the various topics 
included in this paper special attention has been given to the hours 
of man labor and horse labor required for each operation. Beet 
growers are quite familiar with the dollar method of presentation; 
consequently, money values have been assigned in writing this 
bulletin. The labor requirements of this crop are also given. Thus, 
if a change is effected in the labor rates, a few simple calculations 
will enable the reader to obtain the corresponding value showing the 
cost per acre or per ton. 
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FARM PRACTICE IN THE PRODUCTION OF SUGAR BEETS AND RELATED 
_ COSTS. 

SCRAPING THE FIELD. 

The preparation of the seed bed for any cultivated crop grown 
under irrigation frequently demands some special attention in order 
to insure a uniform and rapid distribution of water when the proper 
season arrives. An uneven surface interferes with the run of water 

and prevents a portion of the field from receiving the amount which 
is required by the crop to produce an average yield. Itis the custom 
in several of these districts to level the cultivated area with a Fresno 
scraper (fig. 2). Ordinarily a few days are spent during the fall and 

Fic. 2.—Typical crews employed in scraping the field preparatory to plowing. This is done for the 

purpose of making the surface level for irrigation. In this study scraping was considered as improve- 

ment work. 

winter months with a team and a scraper at this particular task. It 
was decided to consider this as improvement work, and although a 

small amount of man labor and horse labor is shown on some of 

these records, no charge for scraping was made against the beet crop. 
As a matter of fact, this expense should be distributed through a 
series of years, and this process, 1f followed, would render the cost for 
a single crop season practically negligible. It may be stated that 
the analysis shows a variation in cost from $1.55 to $2 per acre for 
scraping. Such work merely adds to the farm capital, and any cost 
incident thereto can eventually be applied to the various enter- 
prises of the farm as interest charge. 
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MANURIAL PRACTICE. 

Farm manure is regarded as an important by-product of the farm 
in the beet districts of Utah and Idaho. Of the men who were 
interviewed, 93.6 per cent had applied manure to the land the pre- 
ceding season and gave estimates of the value of the manure in the 
yards as well as of the total time required to haul this by-product 
to the field. (See Table VI.) It is the general practice to utilize 

practically all of the manure available on the farm, and occasionally 
the operator supplements the home supply by hauling from a near-by 
feed yard or livery barn. Our records show that from one-third to 
one-half of the beet land was treated with an annual application of 
farm manure. Without exception the sugar beet gave evidence of 
direct benefit from the application of manure. In most cases the 
manure was hauled from the yard to the field in wagons and scat- 
tered by hand. In the Provo group the manure spreader was used 
by 41 per cent of the operators. The hauling was done almost 
entirely during the winter and early spring months. There is no 
other work to engage the attention of the farmer at this season of the 
year, which may explain the common practice of hauling with a 
wagon. He has plenty of time in which to complete the task, and 
an investment in a manure spreader has seemed to be unnecessary. 
To the same reason may be attributed the relatively small crew 
assigned to this task. On a majority of the farms this operation 
was done by one man with two horses and a wagon. Where the 
spreader takes the place of the wagon three horses are usually 
employed, and frequently an extra man assists with the loading. 
Farm manure was sometimes applied to the potato land. Sugar 

beets were then grown the following year. The claim is made that 
manure often contains a large number of weed seeds, which germi- 
nate and interfere to a considerable extent with beet culture. If 
manure is scattered on potato land, the noxious weeds appear 
largely the first season and can be eradicated much more readily. 

TaBLeE V1I.— Vanurial practice. 

| 
Average crew. | Hours per acre. 

| | Num- | “oes | Tons Labor 
District. | Year. | Hee of | nured pled | nae 

| records.| ,P° | acre. | Man. | Horse.| Man. | Horse.| acre 
il 

| Pier tS ara eae mel it eee Tes 5. [a oe 

Garkadecs Pete Ci: | 1914-15 74 | 6.9] 2.2| 1.4 | 2.48| 21.5| 39.7] $7.87 
Provelc2 (ci eee | 1914-15 | 1 7.9|-17.2| 14) 250). 205 oe eee 

5 | 155| 16] 248) 192] 345} 7.29 
| 

{ 
Idaho Falls..2-2-222--22-- } 1915 | a | 10.0 

The Garland farmers applied manure to approximately one-third 
of the beet land, the Provo operators slightly more than one-third, 
and the Idaho Falls growers slightly less than one-half. The appli- 
cation of manure varied from 15.5 tons per acre in the Idaho Falls 



» 

GROWING SUGAR BEETS IN UTAH :AND IDAHO. 17 

region to 20.2 tons per acre for the Garland farms. Provo growers 
applied an amount intermediate between these two averages. The 
original estimates were procured upon the basis of the number of 
loads applied per acre, and the operator was then asked to give the 
weight of an average load as nearly as this could be ascertained. The 
tons applied per acre were determined from these two figures. 

There was practically no difference between the Garland and the 
Provo group in the labor requirements for this operation. However, 
as has been pointed out, the rate of application varied. Viewing the 
problem from the latter standpoint, it may be stated that the Gar- 

- land operators applied manure at a cost of 39 cents per ton, whereas 
the costs for Provo and Idaho Falls growers averaged 46 and 47 
cents per ton for the respective areas. There was a comparatively 
high labor cost for hauling and distributing manure in the Provo 
district during the year 1915. This was shown in the average for 
34 farm estimates, and it undoubtedly had some influence on the final 
result, which includes the findings for two seasons. It may be ex- 
plained that several of the operators in this area were located some 
distance from the beet field, and considerable time was consumed in 

moving the manure from the corral to the farm. The location of the 
beet field with reference to the farmstead was unquestionably one of 
the factors that had an important bearing upon costs. It was more 
difficult to get the relationship of other factors, such as the size of the 
crew and the method of distribution. 

PLOWING. 

The sugar beet requires a deep mellow soil. To provide this con- 
dition it is necessary to stir the surface to a depth of 8 or 9 inches. 
On the average farm the land was given only one plowing, though 
two plowings are sometimes necessary. Plowing was repeated on a 
few farms in order to bring rough or uneven land into suitable condi- 
tion for planting. In a few cases two plowings were essential in the 

_ preparation of alfalfa land for beets. Twelve operators in the Gar- 
land group crowned and subsequently replowed alfalfa land for 
beets. Crowning means breaking to a depth of 3 inches, which is 
just deep enough to cut the crowns of the alfalfa plants. It will be 
seen that crowning was a minor operation in this study. Sometimes 
the field was disked or harrowed immediately after breaking. When | 
the alfalfa crowns had dried out completely, the soil was turned a 
second time, the plow being run at a depth of 8 to 10 inches. The 
crowning was done exclusively in the fall of the year. This opera- 
tion was performed mainly with a crew of one man and three horses, 
and the ground was plowed at the rate of 1.7 acres per day. The 
cost was $2.75 per acre for crowning alfalfa. | 

55051°—18—Bull. 693——3 
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Plowing is an essential step in the preparation of a first-class seed 
bed for beets. -Occasionally some of the fields of the farm may be | 
left in such condition that it is not necessary to plow in the spring, 
but as-a rule this operation is performed by all growers either in the 
autumn or at the beginning of the next crop year. In this investi- 
gation two farmers located at Idaho Falls prepared the land and 
planted beet seed without plowing. These were exceptions to the 
general practice. A summary of the plowing practice for the re- 
maining farms will be found in Table VII. 

‘Taste VII.—Plowing practice. 

Num- | Acres Average crew. | Hours per acre. Cost 

District. Year. per of es per 

records.) farm. | Man. | Horse.| Man. | Horse. | 2° 

Geri] ania ee ees ps Re ys crcg ee oe tees 1914-15 79 18.1 eal 3.83 5 16.3 $2.47 
TRO WO Sse eee ee ee ers eae otoences 1914-15 58 | 14.3 1 3.2 6 18.9 3.03 
GLENTORAN S ees cys are ees ce yee rene 1915 385 | 19.62 1 3.5 4,4 14.6 2.34 

Fig. 3.—Fall plowing stubble land in Utah County, Utah. For the Provo and Garland districts this 

operation was performed mainly in the autumn, 

The 1-furrow sulky plow with a 14-inch bottom appeared in 108 
farm reports, thus indicating that this type was used very generally 
in these districts. Forty-one records included the 2-way plow, while 
21 reports show that the soil was turned with an ordinary walking 
plow. A minor part of the plowing was done with two, three, and 
four furrow gangs. The dominant crew consisted of one man and 
three horses. This combination was in evidence on 121 farms. In 

contrast with the average figures in the foregoing table, this crew did 
the plowing at a cost of $2.38 per acre at Garland, $2.86 per acre at 
Provo, and $2.19 at Idaho Falls. The horsepower was increased to 
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4 in the case of 38 records. Only a few operators plowed with a 
2-horse team. Idaho Falls growers plowed the beet land at the rate. 
of 2.25 acres per day, the Garland operators averaged 2 acres per day, 
while in the Provo area 1.65 acres constituted a day’s work. The 

- fact that the soil is fairly heavy may have been responsible for some- 
what slower work in the latter instance. The depth of plowing in the 
three districts varied from 8 to 10 inches. 

At Garland and Provo the plowing was done mainly in the fall (fig. 
3), whereas in the Idaho Falls district this work was done almost 
entirely in the spring. The plowing practice in the latter district 
especially with reference to the time of doing the work may be con- 
trolled in part by the combined potato and sugar-beet harvesting 
operations. Then, too, it may be observed that the Yakima loam is 

not a heavy type, consequently frost action is not essential in order 
to obtain a mellow condition. The majority of the beet growers 
harrowed daily all of the land newly plowed that day; in fact, many 
made a practice of harrowing up to the plow each half day. Under 
arid conditions this plan prevents undue evaporation of moisture;, it 
also leaves the surface of the field in much better tilth, and subsequent 
culture can be carried out much more effectively than when the land 
is allowed to dry out before harrowing. | 

DISKING. 

In the preparation of beet land the disk harrow was used on rela- . 
tively few farms. The Garland group contained only 1 disk- 
harrow record for the year 1914 and 13 records the succeeding season. 
Apparently the climate conditions were less favorable in 1915 than 
1914, hence more work was required to bring the soil to the proper 
degree of fineness, the disk harrow being selected for the extra work. 

TaBLe VIII.—Disking practice. 

3, Ss ee 

Num- | Acres | Num- | Average crew. | Hours per acre. Gat 
rons 7 ber of | disked | ber of 

District. Year. SyeaI per Oe a a al am | pape al per 

records.|: farm. |disked.| Man. | Horse.| Man. | Horse.| 2° 

Garlands aes ns es 1914-15 14 11.86 2.93 1 3. 93 2.08 8. 24 $1.16 
PRONTO Reese ee ERS gL 1914-15 12 12. 33 2.08 1 3.25 2. 24 7.33 1.16 
Rdahom@allsesss 22228) 1915 8 17.81 112 1 3. 88 1.74 6. 76 1.03 
Provo, lap one-half-.-.... 1915 11} 13.63 1. 50 1 3. 36 2.93 72 1.53 

The disking was done mainly in March and April, Thirteen out of 
14 Garland growers and seven out of eight at Idaho Falls reported 
crews of one man and four horses, while only 8 out of 23 in the Provo 
district used this crew. Provo also had 14 estimates which reported 
crews consisting of one man and three horses. It will be observed 
that the records at Provo were divided into two groups. On 11 of 
‘these farms it was the practice to lap one-half in doing the disking. 
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It was in this group that the maximum cost per acre occurred. 
Under the foregoing conditions the area covered per day with the 
disk varied from 5 acres in the Provo district to 14 acres in the Gar- 
land section. 
Occasionally it is‘necessary to give special cultivation in the prep- 

aration of the seed bed. This is true where the soil happens to be 
in poor physical condition, or infested with weeds. (See fig. 4.) 

Fig. 4.—Special summer cultivation on land infested with wild oats. 

LEVELING. 

The leveler is almost indispensable on an irrigated farm. It is 
usually a homemade affair, and the original cost should not exceed 
the actual cash outlay for the timber which is used in its construc- 
tion. It is built by placing two long planks on edge in a parallel 
position 7 to 8 feet apart; cross pieces similar in width and thickness 
are set between these two pieces, being adjusted to the proper angle. 
The entire framework is fastened together securely. This device is 
drawn over the plowed ground, usually by four horses. Although the 
primary object is to bring the surface to an even grade, more is ac- 
complished than merely leveling the plowed soil. The leveler serves 
to break or crush many small clods, and in this way assists in pulver- 
izing the surface. In the order of operations, leveling occupied an 
intermediate place between plowing and planting. 

Pil 
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 Tasre [X.—Leveling practice. 

Witte |) vee Average crew. | Hours per acre.| Tota] 
Poids ee ber of | leveled | Times cost 

District. Year. farm per leveled. per 
records.| farm. Man. | Horse.| Man. | Horse.| acre. 

Garland eeu Soo 1914-15 SOM Ss 2a 52 1 3.70 1. 42 5.18 $0. 75 
IBPEON OR cia ce ch ee 1914-15 57 14. 37 1.39 1 3. 09 1. 87 5. 60 09 
Tdahovbalisey as oa 1915 35 20. 27 1.58 1 3. 66 1.28 4.77 .74 

Leveling requires a generous supply of horsepower in order to do 
the work efficiently. In performing this operation the dominant 
crew used on the farms studied consisted of one man and four horses. 
Ninety-three reports gave crews of this size, and the distribution 
shows that 57 records belonged to Garland, 14 to Provo, and 22 to 
Idaho Falls. The crew next in size, one man and three horses, was 
found in 23 Garland, 34 Provo, and 13 Idaho Falls records. Provo 

farmers gave nine estimates showing crews with one man and two 
horses. The latter district had the highest cost per acre for leveling. 
An average day’s work with the leveler varied from 7 to 11 acres. 

FLOATING. 

The float is designed primarily to crush clods. It is homemade and 
may be placed in the same class as the leveler. It is constructed out 
of planks lapped one upon another, forming a beveled surface that 
comes in contact with the soil. The average float was about 8 feet in 
width. This homemade affair is often attached to the rear of the 
harrow, thereby pulverizing and crushing the soil in one operation. 
Occasionally the same result may be obtamed by fastening a single 
plank behind the harrow. There were only 15 records which dealt 
with floating; 11 of these were obtained at Provo. A survey of the 
practice on the Provo farms indicates that the ground was gone over 
on an average of 1.8 times, with time consumed approximately 1.89 
man hours and 4.93 horse hours per acre, and cost 85 cents per acre. 
At Idaho Falls the floating was done only once, at an average cost 
of 55 cents per acre. One special clod masher was recorded in these 
studies, the cost with this implement being approximately 39 cents 
per acre for one treatment. 

HARROWING. 

The harrow is an important tillage implement on every farm. 
Tt is not only used extensively in the preparation of land which is 
to be seeded to grain, but it also plays a very important part in 
the development of a suitable seed for intertilled crops. Two types 
were found in each section—namely, the common spike-tooth harrow 
and the spring-tooth harrow. Estimates were secured covering the 
use of each of these implements. (See Tables X and XT.) 
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TABLE X.—Harrowing practice (spike-tooth). 

_ | Acres | Num-| Average crew. | Hours per acre. 
Aer har- | ber of £ ee ee aleGost 

Distict. Year. farm | rowed | times per 
racards per har- acre. 

‘| farm. | rowed.| Man. | Horse.| Man. | Horse. 

: | | | 

Garland. Weare eee ee | 1914-15 78 18.8 2.82 1 3.2 2.02 9 $0.98 
IPTOVOn cee eel 1914-15 50 14.9 QE ot 1 Ae DAs) By aD) 1.04 
Hokyn@ IMIG a eek ee eee 1915 34 19.9 3.40 1 3.1 2.2 80 eZ 

The harrowing was done during the months of March, April, and 
May. Under average conditions the land was harrowed approxi- 
mately three times with implements about 10 feet in width. The 
typical crew consisted of one man and three horses. This size was given 
for 95 out of 162 estimates. A crew of one man and four horses 
was second in importance, appearing in 35 records. There were 31 
reports which contained information on the use of 1-man 2-horse 
crew. Nineteen of these were in the Provo district. In this area 
about 10 acres were considered a day’s work with the spike-tooth 
harrow. The Garland growers averaged about 14 acres per day, 
while at Idaho Falls 15 acres was the average area covered in 10 
hours. Only a few farmers at Idaho Falls used the spring-tooth— 
a fact which undoubtedly accounts for the greater use of the spike- 
tooth in comparison with the Utah districts. 

TaBLe X1.—Harrowing practice (spring-tooth). 

Num- | Acres | Num- | Average crew. | Hours per acre. 

ber of | har- | ber of Cost 
District. Year. farm | rowed | times per 

rec- per har- acre. 
wie. | Ginn, (laGaccal| Man. | Horse.| Man. | Horse. 

@Gaplande sa5 ssc. seer 2 1914-15 35 | 17.9 1. 60 3. 48 1.76 6. 08 $0. 90 1 
PENOVOU emer cage oe cee eee es 1914-15 29 | 11.05 ed 1 2. 89 2. 50 7. 20 1. 20 
dave Halls! eee esas 1915 le | WhO) 1.80 1 3. 70 1.74 6. 30 - 98 

Spring-tooth harrowing was reported in 71 farm records, the 
majority of these being divided about equally between the Garland 
and Provo districts. Comparing the work done with the spring- 
tooth with that done with the spike-tooth harrow, it will be observed 
that the fields were not gone over so frequently with the spring- 
tooth. The average width of the latter was about 64 feet. Forty- 
six records gave a crew of one man and three horses. In the Garland 
area 18 reports were based upon a 1-man and 3-horse crew, while 17 
were applicable to a 1-man and 4-horse crew. Provo farmers covered 
about 7 acres per day with this type of harrow, while the Garland 
operators averaged 9 acres. 
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sp ROLLING. 

At Garland one-half of the rolling was done during the early part 
of May. A study of the records shows that a part of the rolling pre- 
ceded planting by a few days, sometimes coming on the same day 
as the planting. Manifestly the roller was run over the fields at this 

|)» time for the purpose of creating a smooth, even surface for the drill. 
In order to get straight rows, the driver must see the trail which ‘has 
been left by the marker, and this line can be distinguished most 

readily on a newly rolled field. Under certain conditions, the roller 
may be operated for the purpose of breaking down a cloddy surface. 
Such work usually accompanies other tillage operations, such as 
harrowing and levelmg. The roller may be utilized after the seed 
has germinated and the young plants are pushing through to the 
surface. This operation is known as “‘rolling beets.”’. Light showers 
may cause a crust to form on the surface, and if this be permitted to 
develop fully the small plants may have difficulty in reaching the light. 
Under such conditions rolling sometimes breaks the crust and insures 
a better stand. Rollmg before cultivation facilitates the latter 
operation, and undoubtedly aids in removing small obstructions such 
as soll lumps that interfere with blocking and thinning. (See Tables 
XIT and XIII.) | 

Taste XII.—Rolling practice. 

Number | Acres Hours per acte. 
an of rolled Cost per District. Year. ead aon sal) 

records. farm. Man. Horse. 

CHenP Tea) 2 a ae en ree eh ee tA ea 1914-15 | al 16.8 0.74 1.5 $0. 29 
ACL O IPED ANI Say ee eae oy sree te tye | 1915 6 22.8 . 62 AT LO7/ 

| } i | 

Rolling before planting occurred on 37 farms. At Garland the 
beet land was rolled one and one-third times, and 15 acres were cov- 

ered daily at a cost of 29 cents per acre. The crew for all farms 
consisted of one man and two horses. 

TaBLE XIII.—The practice of rolling beets. 

H ere. Rr aeaien Acres ours per acre ae 

District. Year. | offarm 2 Ca Dey 
records. per BM 
| farm. Man. Horse. 

| 
Er ral on Certs paren eee cme i Lis i ely a 1914-15 | 29 16.8 0.71 1.43 $0. 27 

TOON SER Nee eee et | 1914-15 | 18 syn | . 69 1.39 504 
NGA Opnall seer a es ih eo ie ee Le 1915 12 19.2 . 62 | IEP) ny45) 

The crews for rolling beets were the same as those used in the pre- 
ceding practice. A day’s work rolling beets varied from 14 to 16 
acres. Thirty-four per cent of the farm records included rolling beets 
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as a part of production. Where rolling follows the thinning, the soil 
is made firm about the young plants, and it is stated by some who are 
familiar with beet culture that this practice promotes growth. 

DITCHING. 

A certain amount of ditch cleaning must be done annually on an 
irrigated farm. This may include work on the lateral which carries 
water from the main canal to the farm proper, or it may take into 
account the removal of silt and other débris from the distributing ~ 
laterals on the farm. Whatever work is done should be divided 
evenly between those enterprises to which the operation is directly 
chargeable. The sugar beet should bear a fair proportion of this cost. 
This cleaning does not require much time, consequently the total 
charge for any given farm is small. In some cases the operation 
includes both man labor and horse labor; on other. farms the work 
involves hand labor only. Frequently a plow may be used to advan- 
tage in removing the accumulated silt from the bottom of the lateral. _ 
A V-shaped machine is sometimes substituted for or used after the 
plow. The ditching is usually performed a few weeks before it is 
necessary to make a run of water. In procuring these estimates on 
ditching practice, only such work as the operator applied directly to 
the beets was put into the record. The data with reference to ditching 
were tabulated in two classes, the first including those farms where 
man labor only was involved, the second embracing the work which 
required both man labor and horse labor. Some growers did a part 
of the ditching with man and horse labor and completed the task 
with hand labor only. ; 

One hundred and forty-five reports contained information relative 
to the use of man labor only in connection with ditching practice. 
A few farmers in the Provo and Garland districts cleaned the ditches - 

twice during the season. However, on the majority of these farms 
the work was done but once. The Garland records showed that 2.07 
man hours were expended per acre, involving a cost of 41 cents. 
The Provo estimates gave 1.86 man-hours per acre with an attendant 
cost of 35 cents, while Idaho Falls growers devoted 1.01 hours tc 
ditching at a cost of 20 cents per acre. 

Eighty-six records reported on ditching practice with both man 
Jabor and horse labor. The ditches were cleaned once during the 
season. The man labor varied from one-third to six-tenths of an hour 
per acre, and the horse labor ranged from eight-tenths of an hour to 
1.19 hours per acre. The Garland estimates reported the maximum 
time for this operation, while the minimum requirement was given for 
the Idaho Falls growers. The Provo labor for ditching was slightly 
higher than that of Idaho Falls. At Garland the cost amounted to 
24 cents per acre; at Provo, 17 cents; and Idaho Falls, 16 cents per 
acre. 

« 
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COMMERCIAL FERTILIZERS. 

These materials are not used extensively in the irrigated districts 
of the west. Occasionally this item of cost enters into the farm record, 
but as.a rule very few men buy and apply commercial fertilizers in the 
intermountain country, especially for the improvement of the beet 

land. The records for 1914-15 did not indicate that any commercial 
materials had been purchased. 

— 

| 
| 
| 

PLANTING. 

In the beet-growing districts of Utah it is customary for the 
factories to own and operate the beet drills. Usually the planting 
is not done by the individual grower, but by some party employed 
by the sugar company to do this work on a number of farms within 
a given area. The men engaged for this purpose usually have small 
farms and are therefore in a position to do some outside work. 
There are several advantages in this arrangement. It is very evi- 
dent that the man who operates a drill for several days in succession 
can do a better grade of work than the man who plants a 6 or 10 
acre tract which requires a fraction of a day or at most not more 
than a full day per year. Furthermore, the small farmer is not 
required to carry an investment in a piece of machinery which is 
used only a few hours each year. A direct charge of 50 cents per 
acre is made to cover the planting and the rent of the drill. Beet 
seed is sold to the farmers at the rate of 15 cents per pound, and 
about 15 pounds per acre are planted. A few growers used slightly 
less than 15 pounds per acre, while some exceeded the standard 
quantity. The farmer hauls the seed from the factory or warehouse 
to the farm. This work is done at a season of the year when the 
fields do not require attention, or is made a secondary feature of 
some special trip to town. The item of hauling seed is cared for 
under the heading ‘‘Overhead charges.”’ | 

The operators who did their own planting gave estimates on this 
practice, and the results are reported in Table XIV. 

TaBLE XIV.—Planting practice. 

Hours per acre. 
Number | -Acres. Total 

District. Year. of farm | planted cost per 
records. perfarm. Man | Forse acre 

‘Geet in lot Sa Ee aera ro ee Se - 1915 5) | 22. 80 0.74 | 1.48 $0. 28 
J HOW Oso cca cea aah ad Ae een ee eee 1914-15 § | 21. 38 . 89 ra 39 
MAM OS DAIS Soeetee teers Sets. Saas See ek 1915 24 | 19. 50 - 92 1. 84 137 

The rows are uniformly 20 inches apart. In each district the 
crews consisted of one man and two hotses (fig. 5). It will be noted 

that the estimates for Garland and Provo were limited to a few 
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farms. Sixty-six per cent of the growers at Idaho Falls reported on 
planting. The work was done in the same manner as in the other 
districts. Ten to thirteen acres constituted an average day’s work. 
By comparing the farm rate for planting in these three districts 
with the contract price, which was 50 cents per acre, it will be seen 
that the cost was 22, 15, and 13 cents per acre less for the respective 

areas than the contract price for this work. The difference may be 
considered as the charge for the use of the drill. 

Fig. 5.—Putting in beet seed with a 4-row drill. For this operation the crew consists of one man and 

two horses. 

CULTIVATING. 

Intertillage should begin early. The beet crop is cultivated from 
three to seven times, depending upon soil conditions and area under 
cultivation. Usually all of the cultivation is completed before 
irrigation; in a few cases the two operations overlapped. Blocking 
and thinning proceed simultaneously with cultivation; however, 
the discussion of- hand labor will not be taken up by parts but will 
be considered as a whole. (See Table XV.) 



‘GROWING SUGAR BEETS IN UTAH AND IDAHO. oT 

TABLE X V.—Cultivating practice. 

Aeres Average crew. | Hours per acre. 
es culti- | Times eee 

District. Year. vated | culti- 
farm er | vated ee records e Man Horse.| Man. | Horse.| acre farm 

re 1914-15 73M iS. tanh) “3.78 1| 1.88] 4.24) 7.54] $1.58 
| MOTON OM ees seis sei | 1914-15 58 | 14.36 4.66 1 1.41 6. 98 9. 20 2. 25 

idano malls: 222222222. =. 1915 35 | 20.30 3. 97 1 2.00 3. 88 7.40 1552 

Regular beet cultivators were used in these areas. At Garland 
and Idaho Falls the number of cultivations averaged approximately 

Fic. 6 (A).—Cultivating sugar beets with a crew of one man and two horses. This type tills the soil — 

between four rows. 

four. The Provo estimates gave an average of 4.6. Sixty-eight 
records in the Garland districts indicated the use of a four-row cul- 
tivator (fig. 6), which was operated by crews consisting of one man 

' and two horses. Similar crews were reported in connection with 22 
Provo estimates, and for 34 farms at Idaho Falls. There were 13 
estimates at Garland and 34 at Provo which showed the use of a 
two-row cultivator, the crews in this case beng one man and one horse. 
The Provo district had the largest number of two-row cultivators. 
(See Table XVI.) 
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TABLE X VI.—Average time and cost of cultivating with 2 and 4 row implements. 

a 

Crew. E Hours per acre. 
Num 4 per of | Acres | Times | iP Total 

Implement. “|| ayes rec- | Culti- | culti- cost per 

Man. | Horse.}| ords. | ords. vated. | vated. Man. | Horse. | 2° 

2-TOWACUItRVALOLS. See 1 1 46 Dhol 11. 29 4.44 7.74 7.74 $2. 24 
4-row cultivator -....-......- 1 2 120 2a 19. 07 3.87 4.09 8.18 1.56 

The 4-row cultivator, with its crew of one man and two horses, 

assisted in reducing the number of man hours expended per acre, 
and this in turn was the factor which lowered the total cost per 
acre. It may not be advisable to maintain a 4-row cultivator 

Fig. 6 (B).—Cultivating sugar beets with a crew of one man and one horse. 

for every farm, but it ought to be possible to own and use such a 
cultivator cooperatively. The necessary horsepower is available on 
practically all farms. 

FURROWING. 

Furrowing out is done to open up furrows between the beet rows 
prior to irrigation.’ There is a striking correspondence between the 
furrowing out and the cultivation practice in these three districts. 
This work is usually performed after the last cultivation. Special. 
attachments which take the place of the regular teeth are provided 
with each beet cultivator. On many farms it is the custom to run 
the water between every other row, alternating with each irrigation, 
and these are the spaces which require special attention at the 
completion of the last cultivation. There are other cases where the 

= 

— 
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water is run between every row. As a rule it is not necessary to 
furrow out more than once; however, in these three groups thisnumber 
was exceeded in some cases. Provo estimates averaged one and one- 
half times. Naturally the various types of machines represented 
in cultivation practice appeared again in this work. (See Table 
XVII.) 3 

TasLeE XVII.—Furrowing practice. 

l 
A Average crew. | H cre. eee Acres verage crew ours per acre ete, 

aah ber of LIE RAE Se STS [hehe SA oe ace OE 
District. Year. fara rowed cost per 

records. dase Men. | Horse. | Man. | Horse.| 2°: 

Garlands tee cr ere 1914-15 fie 18.14 1 1.85 1.14 2.05 $0. 41 
TARO NOY, SS Le ee eo 1914-15 54] 14.36 1 1. 44 1.82 2. 43 : 
Wad anOwRallSeee eee ae oe ee ae se 1915 a] e703 1 2.00 1.03 1.97 40 

The size of crew and type of implement were undoubtedly the 
features which determined the greater expenditure of labor and the 
higher cost for furrowing-out shown in the Provo district. 

IRRIGATION. 

Irrigation, which is the artificial application of water to the land, 
requires only man labor. It has been pointed out that the pre- 
cipitation for Utah is exceedingly light; consequently a crop like 
the sugar beet can not usually be brought to maturity without 
resorting to irrigation. Now and then lands may be found which 
will produce good crops of beets without irrigation, or it may be 
that the crop is carried to maturity with one irrigation only. Such 
lands are usually located so that they receive the benefit of seepage 
water from a near-by canal, or they may obtain the season’s supply 
from an adjacent lake or reservoir. The irrigation season extends 
from June to September. (See Table XVIII.) 

TaBLE XVIil.—Irrigation practice. 

Number | Acres | Number Man Total 
District. Year. of farm | irrigated | of times | Hours | cost per 

records. | per farm. | irrigated. | per acre. acre. 

Garlandeeas sa aaeses 2 lost ssn tseca ce 1914-15 73 17.59 3.71 6. 89 $1.38 
IRLON Oe Ri nee eet soe ee oe 1914-15 50 14. 06 3. 89 7.16 1.36 
Wd AHOeMallS Steere ne Seas 1915 36 20. 40 4.10 8. 40 1. 68 

The labor requirements for irrigation in the Garland and Provo 
districts were quite similar, and the total cost per acre was approxi- 
mately the same. At Idaho Falls shghtly more time was spent irri- 
gating each acre of land, resulting in an increased cost of 30 cents 

per acre. It is possible that the difference in cost may be explained 
by the fact that the Yakima loam did not retain the water as well 
as did the Jordan loam, necessitating a large number of applications, 
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and thereby requiring more time per acre to do this work. (See 
figs. 7 and 8.) 

BLOCKING AND THINNING. 

Sufficient beet seed is usually drilled in the row to give more plants 
than are required, provided a good germination is obtained. As 
soon as the plants are large enough to distinguish the rows, the 
blocking and thinning are done. The blocking, which means 
chopping out surplus plants with a hoe, leaves small clusters of beets 
10 to 12 inches apart in the row. The thinning, which is done by 
hand, takes out the surplus plants in each cluster, thereby leaving 
the proper number of beet plants in the row. On the small farm the 
operator, with the assistance of other members of the family, does 
this part of the work. The blocking is done with a hoe which aver- 

Fic. 7.—Making openings along the field laterals in order to irrigate sugar beets on portion of field to 

left of large stream of water. A canvas dam may be seen in the foreground. 

ages about 6 inches in width. The small bunches of beets were left 
about 10 to 12 inches apart in the row in the Garland and Provo 
districts. At Idaho Falls the estimated distance was about 14 
inches. The laborer has instructions to leave the strongest and 
most vigorous plants, and these are disturbed as little as possible. 
When this precaution is not observed it usually takes the young 
plants a few days to recover from the setback they receive. A 
perfect stand can be obtained only by exercising care at this stage of 
the cultivation of the crop. 

The handwork with sugar beets may be considered from ‘the 
standpoint of contract labor covering all the items in question, or it 
may be discussed from the viewpoint of the farmer who does a part 
or possibly all of the handwork. The actual cash outlay furnishes a 

€) 
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very reliable check on any estimates which may be given by men who 
make a practice of doing their own handwork. (See Table XIX.) 

Taste XIX.—Comparative cost of blocking and thinning. 

Acres 
Number | blocked | Hours Cost 

District. Year. of farm and per per 
records. | thinned acre. acre. 

per farm 

Garland tetera eerie cnet nr bay le? Jae Os pee 1914-15 32 14. 82 21.32 $4.26 
A BYRON COVES tee Se ea oe hs cee = eee a 1914-15 13 9. 23 23.43 4.45 
TOKE GVO) TEES NAS cs Se ee eR i ee EG ee ee ee 1915 17 11.6° 23.72 4.74 

l 

The difference in the labor requirements for blocking and thinning 
in Provo and Idaho Falls districts was exceedingly small. The 
Garland reports placed this requirement more than two hours per 

Fie. 8.—Making a new set in a field lateral. A canvas is laid down in the ditch with the free edge 

toward the approaching stream of water, and soil is thrown upon the canvas for the purpose of 
holding it in place. 

acre less than for the other areas. The customary contract price for 
this work was $6 per acre at Garland and Idaho Falls and $5 at Provo. 

HOEING. 

The hoeing is done during the early summer months. Under 
ordinary conditions the fields are hoed twice. Where a contract is 
involved, the laborer agrees to keep the field free from weeds. This 
means hoeing the beets twice, and occasionally some weed pulling is 
necessary later in the season. In 1915, 77 estimates were secured on 
the first hoeing, and the average time varied from 9 to 11.5 hours per 
acre, with costs ranging from $1.79 to $2.18 per acre. There were 74 
records for the same season on the second hoeing. The labor for the 
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second hoeing varied from 5.7 to 8.1 hours per acre, involving costs 
of $1.14 to $1.54 per acre. Eleven growers in the Provo district . 
reported on a third hoeing. The labor in this case amounted to | 
5.6 hours per acre, with a cost of $1.12 per acre. Weeding was 
shown on 15 records, 13 of which came from Provo. The cost for 
this work was 88 cents per acre. 

TaBLE XX.—Comparative contract prices for hand labor. 

District. 

Kind of work. foe et aR Ua net Nasa nee 

Garland. Provo.  |Idaho Falls. 

Blockine and innings oy ae pe aoe eee ene eee ee $6. 00 $5. 00 $6. 00 
TTS Gs GOUT Bhs S8 y= as Ses laos Ee eye Se ie eS een a er eee ‘ 2.50 2.50 2.50 
Secon adshoein ges ces ease yee eee eee ee een pee aia Re ee Se 1.50 1.75 1.50 
Toppingiandjoadingal2 TONSEs = sen ee ee eee eee 7.80 7.20 10.00 

Se eae ON ie MG Se a See iat nae age AS As 17. 80 16.45 20. 00 

Certain growers made a practice of doing a part of the handwork _ 
themselves, the remainder of this labor being done by contract. In 
the Garland and Provo districts several operators contracted the 
blocking and thinning, also the pulling and topping, but most of the 
hoeing was done by the family. The contract prices which were 
paid in these areas varied considerably. (See Table XX.) The > 
usual price for blocking and thinning at Provo was $5 per acre, while 
pulling and topping cost 60 cents per ton. At Garland $6 per acre 
was the customary price for blocking and thinning, and the prevailing 
rate for pullmg and topping was 65 cents per ton. A few growers 
contracted hand labor on a tonnage basis at $1.65 to $1.90 per ton. 
On the other hand, a few paid a flat price of $21 per acre for a 12-ton 
yield, making provision for a bonus of 50 to 75 cents per ton in cases 
where the yield exceeded the stipulated return. At Idaho Falls the 
general practice included the payment of $20 per acre for a 12-ton 
yield, with a bonus of 60 cents per ton for each increment of 1 ton. 
Where the yield falls below 12 tons per acre, the grower has the 
privilege of deducting 50 cents for each ton below the yield stated in 
the agreement. 

Frequently the topping is done directly from the row of standing 
beets, while in other cases the beets are pulled and placed in piles, 
from which the topping is done. It should be stated that the lifter 
loosens the beet in the soil so that the roots can be taken out readily 
by hand. For some districts the topping, especially when placed on 
a contract basis, included some work loading beets from the field 
piles. The cost per acre at the usual contract rates is somewhat | 
higher than the average cost given by the growers who did this work 
themselves. Seventy-seven estimates were obtained on pulling and 
topping practice, and the results are shown in Table XXI. 
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TaBLeE XXI.—Topping practice. 

Number | Acres Man 
Sane Tons Cost Cost 

District. Year. of farm | topped ours 
records. | per farm.| Pet 2C%e- | per acre. | Pet acre. | Per ton. 

a Cents 
MbeGarland No 1914-15 29 15.34 14.74 23, 48 $4. 70 ‘ 

TOV Oe eee ees eh 1914-15 37 14.10 14. 82 28. 61 5.44 36. 7 
meld anorHallsese steer as. aac ke 1915 11 14.10 10.9 27.92 5. 58 Slee 

The estimated cost of pulling and topping at Garland was 31.9 
cents per ton, as compared with 65 cents per ton on a contract basis. 

The average estimated cost per ton at Provo was 36.7 cents per ton, 
the usual contract price paid for the same work being 60 cents. 
Idaho Falls growers estimates were 51.2 cents per ton, as compared 
with a contract rate of 83.3 cents, where the yield was 12 tons per acre. 

LIFTING. 

The harvest season begins late in September and frequently ex- 
tends well into the month of November. As the harvest season ap- 
proaches, the field men gather samples of beets from the different 
fields. Laboratory tests on these beets indicate the sugar content 
and the coefficient of purity and determine when the beets are 
ready to pull. The 1-row lifter was used uniformly in these three 
districts. The lifting is done at the same time as the hauling. On 
many farms the operator does this work during the early part of the 
day, enough beets being loosened to keep the toppers busy for the 
remainder of the day. When not employed at this task the lifting 
crew hauls beets to the loading station. On the larger farms it is 
customary to keep one crew busy lifting. (See Table XXII.) 

TaBLE XXII.—Lifting practice. 

Num- | Acres | Average crew. | Hours per acre.| Tota] 

hae ber of | lifted cost 
District. Year. farm DOE. (|G ae ee |  eD per 

records.| farm. | Man. | Horse.} Man. | Horse. | acre. 

Grarilan di eteetiner ne eee 1914-15 69 | 17.99 1 3.04] 4.71 | 14.31 $2. 23 
EEO NO Soe ee me Re 1914-15 56 14. 52 1 2.48 5. 98 14. 69 2.61 
Kdahor Pals] <3 5 oe ee 1915 35 19. 20 1 2. 90 4. 66 13.48 2.28 

In the Garland district there were 58 reports, based upon ‘crews 
containing 1 man and 3 horses. Idaho Falls growers on 32 farms 
used similar crews. At Provo the estimates were about equally 
divided between 1-man and 2-horse and 1-man and 3-horse crews, 
there being 29 of the former and 27 of the latter. The cost per acre 
was 37 cents greater at Provo than at Garland. For these districts 
a day’s work varied from 1.67 to slightly more than 2 acres. 
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HAULING. 

The hauling season coincides with the harvesting season. When 
the latter begins late in September or early in October, the greater 
part of this work will be completed by the end of November. The 
sugar beet is a bulky and heavy product to handle, hence good wagons 
with substantial racks are an important part of the grower’s equip- 
ment. Ample horsepower must also be provided to haul the beets © 
from the field to the dump, slicing station, or factory. Formerly 
many of the sugar beets were unloaded by hand, but under present 
conditions this work is done mechanically. When the soil is soft an 
extra team may be required in the field for the purpose of assisting 
the regular crew to haul the loads to a solid roadbed. (See Table 

DOE) | 
TarLtE X XII1.—AHauling practice. 

ee Average crew. | Hours per acre. Total 

District. Year. ber of AE SE De | ee Cost 

records.| 2°T®- | Man. | Horse.| Man. | Horse.| acre. 

| Cents 
parang tid eee 5 ea Ree a ie 1914-15 75 14. 60 1 3. 50 11. 96 42.61 $6. 22 42.6 
POM OR iy ss oes ey Oe ais 1914-15 58 15. 10 1 2.93 14. 35 40. 20 6. 75 44.9 
Tdaho MSU Saree er ee as Bi 1915 SOnels250 1 3. 67 8.71 31. 87 4. 93 36. 5 

One hundred and sixty-three farm reports were secured on hauling 
practice. A few growers hired the beets hauled. The price for haul- 
ing on contract varied from 35 cents to 75 cents per ton. The cus- 
tomary price appeared to be 50 cents per ton for a haul of one and 
one-half miles. In the accompanying record this rate varied from 
36.5 cents per ton for the Idaho Falls group to 44.9 cents per ton for 
the Provo group. Forty-three farm reports in the Garland area indi- 
cated the use of one man and four horses in this operation. Prac- 
tically all of the remaiming Garland records were applicable to a 
1-man and 3-horse crew. The Provo reports included 19 crews with 
one man and four horses, 16 with one man and three horses, and 23 
with one man and two horses. At Idaho Falls the usual crew con- 
sisted of oné man and four horses. 

The distance between the beet fields and the loading station 
naturally has an influence on the cost of delivery. It will be seen 
that in marketing a crop like sugar beets, where the yield from 1 
acre weighs 12 to 15 tons, the product of a single acre will require 
several trips with one wagon; andif there is a long haul ahead of the 
operator the cost of handlng the crop will be much greater than it 
is on the farm which has a loading station nearby. This relation- 
ship is shown in Table XXIV. 

er |perton. 

¢) 
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TaBLE X XIV.—Relation of distance from loading station to cost of delivering the sugar 
3 beet. 

| : 

Average crew. 
; Average Number 7 Average 

Group. Distance. Aietance of farm = zm cost 
records. Man. Horse ees ton. 

i | a: 

Miles Miles. 
1S SA Seas 5 eae oe I OMIESSE EUnet geese . 93 a 1 3. 22 $0. 370 
eB acear Cea RE ROE ee Mees US NGOVGSR- ee sce cieeo a eet 2.31 62 1 3. ol - 446 
Sep ete Na ek Bee AE ye COAT Aa ciee tee ee eee 3. 93 19 1 3. 78 . 550 
ZA ar amit Asma CS TVS ee ysis ON CT 4S eee Ses aa xe 5. 30 3 1 4. 00 - 610 

Practically all of the men who gave estimates on hauling are classi- 
fied in the first three groups. By comparing group 1 with group 3, 

.1t will be seen that the cost per ton was 18 cents greater in the latter 
than in the former. With a yield of 15 tons per acre, this would mean 
a cost of $2.70 per acre above that of the minimum average haul. 

COST OF PRODUCING SUGAR BEETS. 

The cost figures in this summary .are classified under three head- 
ings, viz, (1) labor, (2) materials, and (3) other costs. This com- 

pilation covers the total number of acres harvested. These data 

are therefore applicable to the total beet acreage as reported in 79 
Garland, 58 Provo, and 36 Idaho Falls records. The Garland esti- 
mates included a total of 1,461 acres of beets. Provo had 833 acres, 
and Idaho Falls 735 acres. The total cost for each district was cal- 
culated for these acreages. Dividing the total sum of all costs in 
each district by the number of acres grown therein gave the cost per 
acre for each section. The cost of producing a ton of sugar beets in 
the respective areas was determined by dividing the total of all costs 
by the total number of tons marketed. A weighted average is there- 
fore represented in the final result. 

LABOR COSTS. 

Labor comprises operator’s labor, horse labor, and contract labor. 
By adding these together the total labor cost for each district was 
obtained. (See Table X XV.) : 

TABLE XX V.—Labor costs. 

Number Total 
District. Year. of farm | acres in 

Cost per | Cost per 

records. | beets. oe acre. 

CAPRICE RE SSs Paes Sea SS oe ee ie tees Rare ene 1914-15 79 1,461 $40. 18 $2. 71 
IPMON Omen eto ee tense oes SAARI Leathe Ie Ey SE RS 1914-15 58 833 38. 08 2. 54 
Gl aloe alll Sears tee i lee shee ig eave aa Na oe cy AOL 36 735 35. 29 2. 59 

' The labor cost for the Idaho Falls area was approximately $5 per 
acre less than the amount reported in the Garland estimates. When 



36 BULLETIN 693, U. S. DEPARTMENT OF AGRICULTURE. 

reduced to the average cost per ton, the lowest figure was shown for 
the Provo group—namely, $2.54 per ton. It will be recalled that 
the contract rate which prevailed at Idaho Falls was $20 per aere. 
This is 57 per cent of the total labor cost. 

COST OF MATERIALS. 

Cost of materials includes the value of the manure in the yard, 
money spent for the purchase of manure on a few farms, expenditures 
for beet seed, and water assessments. (See Table X XVI.) 

TasBLeE XX VI.—Cost of materials. 

Num- | Total Cost per acre. 

ae ae = ber of | acres Cost District. Year. ne in per ton. 
eee beets. aes Seed. | Water.| Total. 

Garland Pees oe so ee aces 1914-15 79 | 1,461 | $3.62 | $2.21 $0.93 | $6.76 $0. 45 
IP TOVOst Sean oe ee eee eee 1914-15 58 833 4, 22 | 2. 24 .49 6.95 . 46 

Idaho Falls.....-- ap A Meena ec oe 1915 36 735 SHD2 2.18 1.47 PEAS .53 

Manure.—Each grower gave an estimate of the value of manure 

used, thus furnishing a basis for computing the manure charge. 
There was a slight difference in the rate of application for the re- 
spective districts. The Idaho Falls group shows the lowest rate of 
application per acre and the lowest charge. The Garland group 
shows the highest average application of manure, but the highest 
manure charge is for the Provo area. Itshould be observed, however, 
that the total manure charge was distributed over a relatively large 
acreage in the Garland district. The area manured per farm was also 
less than in the Provo district. 

Seed.—The common practice in these areas was to plant beet seed 
at the rate of 15 pounds per acre. The seed was sold to the grower 
at 15 cents per pound, making a total charge of $2.25 per acre. A 
few farmers in the groups studied used less than 15 pounds of seed 
per acre, the average cost varying from $2.18 to $2.24 per acre. 
These rates are a fraction below the standard charge. 

Water.—The farms in the Garland area invariably showed a uniform 
charge of $1 per acre for water assessments. This group, however, 
contained some rented farms. In such cases the water assessments 
were not paid by the operator, but were included in the rent. With 
these farms eliminated, the average rate is lower than $1 per acre. 
In the Provo district a number of growers obtained their irrigation 
water from artesian wells. This feature had a tendency to reduce 
the number of men who paid water assessments on a given ditch, 
and the rate per acre is consequently comparatively low for this 
area. The average water assessments reported for the Idaho Falls 
district was 98 cents per acre higher than that for the Provo district. 
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The Garland rate was intermediate between those for the other 
areas. Taking all such expenses into account, it will be seen that 
there is very little difference in the three districts. 

OTHER COSTS. 

‘Other costs” are charges which apply to the farm as a whole. 
They must therefore be distributed so that each enterprise will carry 
its proper proportion of the general expenses. Such items as insur- 
ance, taxes, interest on land, land rent, machinery charges, and 
miscellaneous expense constitute this list. (See Table X XVII.) 

TABLE X X VI1.—Other costs. 

Cost per acre. 
Num- 
ber of ota | (ae | Cost 

District. Year. farm ta Insur- | Inter- | Miscel- | per 
TOCA nats ance est |Machin-| laneous Total ton. 
ords. : and and ery. ex-. oe 

taxes. | rent. pense. 

Garland Ree es hoes 1914-15 | 79 | 1,461 | $1.16 | $16.09 | $3.41 | $1.43 | $22.09 $1. 49 
jHCnGoHS Sonne cee 1914-15 | 58 833 SOS NS OL. 3. 49 1.35 | 24.56 1.65 

Tate Walls jee sees oe fas ealniss =e) 36 735 1.67 | 18.28 4. 00 27s | 205,22 1. 48 

Insurance and taxes.—Figures covering farm insurance and taxes, 
and an estimate of the total real-estate investment and the value of 

the beet land per acre, were obtained from each operator. From 
these data the investment in beet land was computed, and from this 
the percentage the beet-land investment is of the total real-estate 
investment. Then, by taking this percentage of the total farm insur- 

ance and taxes, the charge against sugar beets was readily ascertained. 
This method was employed where the operator was the owner of the 
land. Where the operator was a renter, the insurance and taxes 
were usually small. The operators in the respective districts were 
mostly owners. The insurance and taxes varied from $1.16 per acre 
in the Garland area to $1.95 per acre in the Provo section. 

Interest and rent.—Every farm owner has a given amount of eae 
invested in land, and this money should bring a reasonable return 
each year. If the prevailing rate of interest is 8 per cent per annum, 
it will be apparent that a land valuation of $200 per acre should bring 
an interest return of $16 per acre. This interest is chargeable against 
the crop grown upon the land during theseason. Since, on thefarms 
studied, the beet land was given a higher valuation than other lands, 
sugar beets assumed a greater proportion of the interest cost than the 
remaining crop enterprises. Jand rent is directly related to interest 
charges; however, it should be observed that the share or cash pay- 
ment not only covers interest on the investment in such land, but 
also takes care of land taxes and insurance. This item was $1.68 
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per acre greater at Provo than at Garland. Idaho Falls growers. 
were $4.49 below the highest average interest and rent charge. 

On farms where the greater part of the hand labor is on a contract 
basis it is the custom for the sugar company to advance to the 
operator sufficient money to pay approximately one-half of the total 
cost of hand labor as soon as the thinning and hoeing have been com- 

pleted. The amount of this loan, with interest, is deducted from the 

beet receipts in the autumn. This interest is a part of the cost of 
raising beets, and it has been so charged in this study. 7 

Beet machinery cost per acre.—In computing the cost for machinery 
it is necessary to consider not only the interest on the original invest- 
ment which was required to furnish field. equipment for the produc- 
tion of sugar beets, but also depreciation and annual repairs. A 
part of the equipment used in the preparation of beet land is required 
in caring for other crops; hence the annual charge against these 
implements must be distributed as equitably as possible over the 
enterprises involved. These items were calculated and compiled as 
machinery charge. The method employed in securing the essential 
data in 1914 differed somewhat from the plan which was followed in 
1915. The tormer plan gave a slightly lower charge than the latter, 
and the fact that the records for 1914 were confined to Provo and 
Garland explains in part why Idaho Falls has the maximum machin- | 
ery cost. The difference between Garland and Idaho Falls was only 
59 cents per acre. By comparing the machinery charge with other 
costs in this classification, or with the total cost of production, it will 
be observed that the equipment cost constitutes only a minor part, 
and any small modification one way or the other would not appre- 
ciably change the final results. 

€) 

Miscellaneous expense.—There are certain other costs which are ~ 
not chargeable to any one enterprise in particular, but have to be 
carried by the whole farm, and a certain part must fall upon each 
enterprise. To make provision for these items a 3 per cent charge 
was assigned on the basis of the labor and material costs combined. 
If the labor and materials amounted to $50 per acre, 3 per cent of this 
sum would be $1.50. The latter would then be counted as a part of 
the total cost of producing the crop. There is a difference of 16 
cents between the Idaho Falls group and the average which was 
obtained from the Garland estimates. 
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SUMMARY OF COSTS. 

TasBLeE XXVIII.—Summary and distribution of costs. 

~ Percentage distribution of 
costs. 

ny SA = | Cost per | Cost per 
District. | Year. acre. | ton. | : : 

| Mate- Other 
Labor. | rials. costs. 

| 

Garland ees yes ve ve eh aL 1914-15 $69.03 | $4.65 58.3 | 9.6 32.1 
iETOVON- eee oR See SEE SEE AHA co OS REESE 1914-15 69. 59 | 4. 65 54.4 | 10.0 35.6 
TEAR OPB All Ses vase eon oe Ss eee es 1915 62. 68 4. 60 56.3 | NOES Cy? 

The average yield per acre for the 79 Garland reports was 14.85 
tons; the 58 Provo records gave essentially the same average; while in 
the Idaho Falls district 36 farms showed an average return of 13.62 
tons per acre. The cost per acre was $69.03 for the Garland area, 
slightly more for the Provo farms, and considerably less for the Idaho 
Falls group. There was very little difference in the cost per ton 
in the three areas. (See Table XXVIII.) . 

Labor is by far the largest item of expense in producing sugar 
beets. It constitutes from 54.4 to 58.3 per cent, or shehtly more than 

half of the total cost. The purchase of materials takes approxi- 
mately 10 per cent of the total amount, while other costs constitute 
about 33 per cent of the entire expense of production. 

After the total costs had been determined these figures were 
compared with the returns from the crop. The total returns include 
not only the amount received for the beets, but also the value of 
the tops. (See Table X XIX.) 

TaBLE XXIX.—Average returnsand margin above cost in producing sugar beets, 1914-75. 

| hone Total net 
Net re- | 

rer Yield per) Received} Cost per | t returns 
District. e 7 | per acre : acre. per acre. acre. beets per jinclu ding 

| tops. 

Tons. 
Grrl Gino l See Ss se Se Ne ale de nme Sey I oe 14.85 $74. 40 $69. 03 $5.37 $7. 60 
Rata Ota ees ey eee end Sone eae Rt 14. 96 74. 20 69. 59 4.61 6.85 
Gan Ori alls eres ee ee ee oe rs bow oe Duk 13. 62 69. 46 62. 68 6.78 9. 23 

The receipts per acre for sugar beets depend upon the yield per 
acre and the price paid per ton. The yields were almost identical 
for the Garland and Provo sections, but the average for Idaho Falls 

was slightly less. There was practically no difference in the price 
_ paid per ton in the three districts. 

LABOR REQUIREMENTS. 

The labor requirements in Pe sugar beets comprise three 
sroups—namely, man, horse*’and contract labor. Since it is a 

general practice to hire certain operations done at a stipulated price 
je Se a eae . = 3 
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per acre or ton, the contract labor is always given in money values. 
In order to obtain the total man-labor requirement for the three 
districts under consideration, this cash outlay for contract work has 
been changed to its equivalent in man hours by dividing through with 
arate of 25 cents per hour. The hours of man labor reported in 
Table XXX represent the total man labor necessary in the pro- 
duction of an acre of sugar beets under the conditions that obtained 
in this investigation. 

TABLE XX X.—Labor required in producing an acre of sugar beets. 

j | | 

Number Average | Hours of | Hours of 
District. of Acr ee eielia man horse 

records.-| 8™W2- | per acre.| labor. labor. 

Grama Gs he hg nS Nee ence aig os TRS A RM CI a rth 79 1, 461 14.85 133.3 98.5 
LES RON Deed es er CW Se es aes Si ae MeN et ne Pe a eS 58 833 14. 96 130.8 117.14 
ALO Ro roya Del ise ee ee oa eee Rie eee ee ye ae ee 36 7395 13. 62 119. 4 79.3 

The Provo and Garland districts have essentially the same man- 
labor requirements. Idaho Falls operators produced an acre of 
sugar beets with 11 to 14 less man hours than growers in the com- 
panion districts. Itis of mterest to note that the contract labor in 
the Provo area was about one-third that_of the other areas. The 
major portion of the hand labor at Provo was performed by the 
farmer and his family and, as has been previously pointed out, was 
accomplished at a lower cost than would have been possible if done 
on a contract basis. This practice is feasible only where the farm 
units are small. In the other districts the farms are larger than at 
Provo. 

The fewest horse hours were necessary at Idaho Falls and the 
most at Provo. This difference was due partly to the difference in 
acreage in beets in the different areas. More efficient use was made 
of horse labor on the larger beet tracts. The average acreage per 

farm in beets was 14.36 at Provo, 17.94 at Garland, and 20.40 at 

Idaho Falls. Larger crews were used in the Garland and Idaho 
Falls regions than at Provo, and this had a tendency to reduce the 
horse-labor requirement per acre. 

VALUE OF TOPS. 

More attention is being given annually to a better utilization of 
beet tops. This by-product is considered quite important by many 
growers. Other men attach very little value to them. In view of 
the fact that there is quite an appreciable waste under certain methods 
of handling beet tops, it is not surprising that opinions on the value 
of this feed should vary widely. 

The field estimates in Utah and Idaho dealing with this subject 
can be divided into three distinct groups. On many farms the tops. 
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were fed to the live stock owned by the operator. The estimated 
valuation assigned on these farms was based upon the probable sale 
price of feeding stuffs which would be saved when tops were fed. 
Other growers in these districts sold the beet tops to cattle or sheep 
feeders, and the estimates in this instance were based upon the cash 
receipts for tops. The third group included those farmers who 
plowed the tops under. A few farms combined two of these methods 
in disposing of the beet tops. The per cent of farm estimates and 
the average value of the beet tops per acre under three methods of 
handling them are shown in Table XXXI. 

TaBLE XX XI.—Disposition and estimated acre value of sugar beet tops. 

Value Value 
District Year Number Per cent Value Per cent | per acre pioeaat when 

7 peleraconds fed. fod sold. when ander plowed 
: 4 sold. ang under. 

Carlandese i. se 1914-15 79 35 $2. 48 19 $2. 12 32 $1.77 
EP TOWO See eee hee 1914-15 58 50 D8 Silene ery yw ieee peek es A 29 UG Ge/ 
idahopballssaaeae—- 1915 36 61 2.31 31 2. 82 

A much lower estimated value was reported by the farmers who 
plowed under the tops than by the men who fed or sold this material. 
In the Garland district the average cash price received per acre was 
less than the average estimated value. The case was reversed in 
the Idaho Falls district, and the operator who sold obtained a higher 
price per acre than the estimated value which was given by those 
men who fed the tops to their own live stock. 

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

The yield per acre is an important factor in making a study of 
costs. The number of acres planted per farm also appears to exert 
some influence upon cost of production. (See Table XXXIT.) 

TaBLE XX XII.—Costs in relation to acres in beets and yield per acre. 

10 tons or less peracre | 11 to 15 tons peracre | 16 tons and ve acre 
ost). ost). (ce (cost). (cost 

Acres in beets. * fe 
um. u W 

Per Per Per Per Per Per 
peel acre ta ber of acre ton pe of acre. ton 

10 acres or less...........-.-- 12.| $62.59 | $8.65 17 | $72.47 | $5.53 29 | $75. 70 $4.12 
HET OF DO IACTOS emcee cn cee ne 14 | 59.04 6. 69 24 | 66.87 5.01 32 | 71.81 3. 93 
21 acres.'and over..........-. 8 | 60.20 6.22 18 | 64.70 4, 85 19 | 70.19 4,02 

Increasing the yield per acre made the total cost per acre greater, 
but each successive increase in yield reduced the cost per ton. It 
would seem that the grower who is producing 16 tons per acre either 
in small, medium, or comparatively large tracts can grow and market 
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these beets at a much lower cost per ton than the man who gets only 
10 tons per acre under similar conditions. With greater efficiency 
in a few of the major operations, higher yields would undoubtedly . 
result, and this in turn would appreciably increase. the margin above 
cost. It may be noted that, with the exception of one subgroup, the 
larger the area devoted to beets, the less the cost per ton for a given 
yield. Where 21 acres of beets and over were grown and a yield of 
16 tons and over was produced, the cost per ton ($4.02) was slightly 
increased by a lower yield per acre than that reported for the pre- 
ceding size group. 

COMPARISON OF BEET RECEIPTS WITH OTHER FARM RECEIPTS. 

A comparison of the income from sugar beets with that from other 
farm enterprises sheds some light upon the importance of this crop, 
especially in the Provo and Garland areas. The information which 
was obtained upon the subject deals only with the crop year 1915. 
The average receipts per farm and the distribution of these receipts 
were obtained from 113 farms. ) 

TaBLeE XXXIII.-—Beet receipts in comparison with other farm receipts. 

Per cent of total receipts from— Per cent | Per cent 

[eee Average | beet receipts 
N umber total receipts | from 

District. Sea | receipts ~ eee are of pelabaes 
is per ive iscel- tota are oO 

| Tecords. | farm Crops stock. | laneous. | Beets: crop total 
| receipts. | receipts. 

IBTOVOSS eee ees 37 $2, 542 54.1 43.4 2.5 41.8 (ir AR Grek epee 
Canlaon (eee aoe ee ers 40 2,471 70.1 PAA | 4.8 44.5 6325485 eee ere 
FdahowPalls: 2224-2 36 4,873 64.8 34.1 11 29. 4 45.3 24.4 

A glance at Table XX XIII will show that the farms in these three 
districts were essentially crop farms. Approximately two-thirds of 
the returns from crops in the Provo and Garland districts came from 
sugar beets. This enterprise produced more than 40 per cent of the 
total farm receipts in the same areas. The lower returns from beets 
in the Idaho Falls section are due to competition with the potato. 
The receipts from potatoes and sugar beets combined were 53.8 per 
cent of the total receipts. The receipts from live stock in the Provo 
area came from dairy products, while at Idaho Falls these receipts 
were secured from sheep feeding. 

RELATION OF YIELD TO COST OF PRODUCTION. 

The accompanying frequency curve (Fig.9) shows the distribution 
of the operators in these three districts on the basis of cost per ton 
in producing beets. 

It will be seen that the 173 operators who gave estimates may be 
divided into two groups, each including about an equal number of 
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men. There were 89 men who produced sugar beets at a cost of 
$4.50 per ton or less, while 84 men raised sugar beets at a cost of $5 

or more. The average cost for all farms was $4.64 per ton. The 
factories in these two districts paid from $4.85 to $5 per ton for 

| sugar beets during the years 1914 and 1915. 
| 3 It may be well to repeat, for the sake of emphasis, that the growers 
| who produced the highest average yield per acre had the lowest cost 

per ton, whereas the men who obtained the lowest average yield had 
the highest cost per ton recorded against. the crop. The yield per acre 
has a direct bearing upon the cost per ton. 

On practically every farm there are places where the field work 
can be put upon a more efficient basis. Every grower is willing to 
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Fic. 9.—Frequency curve showing distribution of operators on basis of cost of beets per ton. 

concede that some slight change in present operations would probably 
be a step in the direction of greater crop yields. It has been pointed 
out that the sugar beet is not always grown in the regular cropping 
system. Continuous culture may, therefore, be holding down the 
yields; in other cases, a lack of fertility may be the controlling factor, 
although in all of these districts nearly every grower gave consid- 
erable attention to the application of farm manure. Inadequate 

preparation of soil or careless seeding may give poor stands. This 
precludes the possibility of a good yield. Furthermore, the blocking 
and thinning may be done in such a way as to interfere seriously 
with the stand. These are points which should be kept in mind 
throughout the season, and if there are weak places in the present 
methods of farm management, these should be corrected as far as 
possible. 
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The Use of Windmills in Irrigation in the Semiarid West. (Farmers’ Bulletin No. 
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Sugar-Beet Growing Under Humid Conditions. (Farmers’ Bulletin No. 568.) Price, 
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Development of Single-Germ Beet Seed. (Bureau of Plant Industry Bulletin No. 73.) 

Price, 10 cents. 
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Price, 15 cents. 

American Beet-Sugar Industry in 1910 and 1911. (Bureau of Plant Industry Bulletin 

No. 260.) Price, 25 cents. 
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Comparative Tests of Sugar-Beet Varieties. (Bureau of Plant Industry Circular 

No. 37.) Price, 5 cents. 
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Price, 10 cents. 

Analyses of Sugar Beets 1905-1910 With Methods of Sugar Determination. (Bureau 

of Chemistry Bulletin No. 146.) Price, 10 cents. 

Report of Irrigation Investigations in Utah. (Office of Experiment Stations Bulletin 

No. 124.) Price, 90 cents. 

Irrigation in Idaho. (Office of Experiment Stations Bulletin No. 216.) ' Price, 15 

cents. 

Utilization of Residues from Beet-Sugar Aanitacrie in Cattle Feeding. (Separate 
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