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CHARACTER AND SCOPE OF THE WORK. 

What does it cost to produce milk? Dairymen everywhere want 
an answer to this important question. To supply accurate informa- 
tion along this line the United States Department of Agriculture, 
through the Dairy Division of the Bureau of Animal Industry, be- 
gan a series of field studies in 1915, which have been completed and 
bulletins published on the requirements for producing milk in typical 
market-milk sections of North Carolina, Indiana, Vermont, Wash- 

ington, Louisiana, and Nebraska. 
The project with which this bulletin deals was organized in Dela- 

ware in June, 1919. The milk from this section is sold as market 
milk in Philadelphia and Wilmington. The cost of producing milk 
depends in part on the sanitary conditions and equipment in the dairy 
and the care exercised in maintaining cleanliness and in keeping milk 

111626°—22 
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at low temperatures Cost of production thus varies somewhat, ac- 
cording to the grade of milk produced, and in view of that fact no 
farms producing either very high or very low grades were included 
in the work. 

The herds and farms were typical of dairy farms in the section 
studied. The figures reported show the relation of the various factors 
involved in producing milk in this section and probably approximate 
the requirements of similar districts, but they do not apply to dairy- 
ing in localities where other conditions and methods of management 
prevail. Here dairying is not the chief industry, for grain growing 
is the most common type of farming. A typical farm of 400 acres 
would have from 100 to 130 acres of wheat, from 60 to 100 acres of 
field corn, and possibly 3 to 8 acres of potatoes. This acreage with 
the wood lot and some waste land leaves only a limited space devoted 
to pasture and to the growing of crops for livestock. 

METHODS USED IN OBTAINING DATA. 

The figures are actual records obtained by regular monthly 24-hour 
visits to 15 farms during the first year, and 16 farms the second year. 
The work was continued for the second year on 13 of the 15 farms 
visited the first year. 
- On his regular monthly inspection tour the field agent arrived at 
the first farm of a group in time to observe the first labor operations 
connected with the evening chores. With watch in hand he noted 
and recorded the exact time each operation about the dairy was begun 
and ended. He verified the records of feeds that were being fed on 
the inspection day, recording the kind, quantity, cost, and descrip- 
tion of each. The quantity of milk sold each month and the receipts 
therefrom were noted. In addition, the whole milk used by the pro- 

prietor and his help and fed to calves which were being raised was 
measured or weighed and used as a basis for determining the quantity 
kept on the farm during the month. Accurate data on the calves and 
first-hand information on methods of handling manure were also 
collected. 

Each dairyman kept an itemized account of expenses which were 

incurred between the monthly visits, such as the purchase or sale of 
cows and hides, outside bull service, and other miscellaneous infor- 
mation relative to the herd. These items were recorded by the field 
agent. 

‘When the work about the dairy had been completed for the day 

at the first farm and all information relative to the dairy business 
recorded, the field agent drove to the next farm in time to observe 
the labor operations connected with the evening chores. This pro- 

_ gram was followed each week, so that each farm under observation 
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was visited for a working day every 30 days throughout the one 
or two years it was under observation. 
By obtaining records on every dairy regularly each month the 

influence of unusual circumstances at the time of any particular 
visit was lessened, and by using the records of all the herds for each 
month complete data for each month, season, and year were ob- 
tained. Data were obtained for two entire years in order to com- 
pare one year with the other in the same section and to increase the 
amount of data for study. 

SEASONAL INFLUENCE OF WINTER AND SUMMER ON COST FACTORS. 

Since the winter and summer seasons have a marked influence on 
the principal] factors entering into the cost of producing milk, the 
results have been computed separately for those periods. The 
months from November to April, inclusive, represent the winter 
season and from May to October, inclusive, the summer season. 

The various tables found in this bulletin are based upon the fig- 
ures obtained during the two years of the study, and the weighted 
average of the 2-year records was used whenever it would more 
accurately express the result. The weighted average was obtained 
by giving to each item a weight proportionate to its importance in 
comparison with the other items making up the average. 

DESCRIPTION OF HERDS. 

During the first year, records were obtained on 15 herds. The 
size of the herds was determined by the number of cows kept in the 
herd for 12 “cow-months.” “ Cow-month” is a term used to ex- 
press the record of one cow in the herd for one month. Computed 
on this basis, the first year’s study included 248.7 cows, with an 
average yearly production of 5,556 pounds of milk averaging 3.6 
per cent butterfat. The second year’s study included 281.6 cows in 
16 herds, with an average yearly production of 5,326 pounds of milk 
and an average butterfat test of 3.6. The Holstein breed in both 
grade and purebred animals far outnumbered all the other breeds 
combined. Some of the herds had a few Guernseys and Jerseys. 

REQUIREMENTS FOR PRODUCING MILK. 

Wherever possible, the requirements have been expressed in terms 
of pounds of feed and hours of labor so as to eliminate as much as 
possible the effect of fluctuating prices. 

1 
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TABLE 1.—Units required, ercept charge for management, for producing 100. 
pounds of milk in winter and in summer. 

Winter. Sum- Summer. Sum- 

mary mary 
Item. of two of two 

1919- | 1920- win- 1919- | 1920- | sum- 
20. 2). ters 20.1 21.2 mers 

Feed: 
Purchased concentrates. -2o... sek. o ee pounds..| 36.2 38. 2 3ia2 | Lge4 9.7 13.6 
iome-sTOWwn- Tans, Jove. sree seca: - oe do. 2.2). Wed 155, 16.5 3.5 .6 1.9 

Mobtaliconcenbrates 62s) 5 she es hope Pens) 74 Howth 53Wen |.2159 10.3 15.5 

Hauling and grinding grain. ...............-...--- $0.01 | $0.01 | $0.01 | $0.003 |........ | $0. 002 

Noncommercial roughage. ............... pounds..| 81.4 95. 7 88.3 4.1 | 3.9 | 4.0 
Commercial carbohydrate hay.............. do. fai) Sass 28. 8 20.8 PON 1.0 1.6 
Commercialilesume Day .. oe oe exp ete wr G0. 2. [peed 4,2 5. 1 1.8 y? | 9 

Total dry roughagel <i. s5 eee. >. 00.-.,W) 005645) c128:47,< | 11452 8.2 Beoll | 6.5 

Silage and other succulent roughage. .--.pounds..; 76.2 | 106.6 91.0) s2E5 5Y1 10.3 
SES EGG NNO seedy al get gy, PRB a MN le RO, Pha oe donee eae 18.4 17.9 4.1 2.8 3.4 
IBASLUNOG och te th seed eee fe ate EE epee: Be $0.04 | $0.09 | $0.06 | $0.47 $0.49 | $0.48 

Labor 
mane ss Seer ce RELL 3 (ie Ysa enae hours-4\ "2:6 Dil 2.6 Fae) 2.4 2.5 
EROTSG Ck ot See SE is oh eee 0) 20 5 5 | 5 3 

Other costs: 
Busldm> charaes! 270 60a 2 2 a ae ee eee $0.23 | $0.28 | $0.25 | $0.26 $0.23 | $0.25 
Equipment charges and dairy supplies...........- -09 » 12 SO . 10 - 10 - 10 
Herd charges: Taxes, insurance, veterinary service, 

medicines, and disinfectants oe see ees .10 7 .08 itil . 06 - 08 
interest on cow Investment: 2220.22) 2 -12 #23 aly, -13 .19 16 
Cost of Keeping | 0b) Neer es Sir 27 eg ee) Aaa .14 .19 . 16 12 15 s H 
MiGhOr-tTHekK/CRATSE. S43 2 550. Sa taba TERE SRPUENS BAe - 03 . 02 - 03 . 03 . 02 . 02 
Gashvhauling of k ose se 8 Neh oes Joerg. See salle oo eile oY el ee ee 6003 |< cease Rose 

Total other costs, except depreciation on cows. - - sy(il 91 .79 . 753 | 015 als 
Wepreciation:on COWS .>-. Saceenesee soe eee oe eee Ailey . 36 24 od | 30 23 

Motaliother:costs 4.2.2 62). ssseee eae ce Meee $0.83 | $1.27] $1.03 | $0.893 | $1.05 | $0.98 

El isso season of 1919-20 consisted of June, July, August, September, and October of 1919 and 

2 June, July, August, September, and October of 1920 and May of 1921. 
NotTe.—The summaries of the unit requirements are printed in bold-faced type for convenient reference. 

During the winter a large quantity of grain was fed for each 100 
pounds of milk produced. The decreased quantity of grain fed 
during the second summer as compared with the first summer 
should be noted. 

TABLE 2.—Number of cows, average production, and requirements for keeping 
a cow during each season and for the entire year, except charge for man- 

agement. 

| ww: Entire Item. Winter. | Summer. year. 

NtIMDCIMORGOWS 26. a: 2 coe HOU che wn cos nemo eter ae eee eae 520. 0 540.5 530. 3 
Average. production per cow... .- .Je2. oe Sedge ome e es ae pounds. -| 2,725 2,714 5, 439 

Feed: 
Purchased concentratesi? 22 425.232 AS ee Re Pee a eate do: ju 1,014 368 1,382 
feOme-PTOWN STAINS: =... 152 O8. Le eee eee dos--: 451 52 503 

otal iconcentrates 2. 2s. o-.554 oe... -e eee eee eee eee do:=.2 1, 465 420 1, 885 

‘Hanlingiand grinding grain. 720222. .)..... : 22s eee eee eee ena eee $0. 30 $0. 04 $0. 34 

Noncommercial rourhages... 3.t oer Je ee soe eee eee pounds... 2, 407 108 2,515 
Commercial carbohydrate hay.. .- 222---- -< .2e. eee a ee eee do:-2.| 568 42 610 
Gonimiercial legume hay. .....22.. 2 oe eae. ee eee eee Or aee 139 25 164 

Motalidny Toughase-2.2-2 (ose: << see eee ase ese see eee eee d0---- 3,114 175 | 3, 289 
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TABLE 2.—Number of cows, average production, ete.—Continued. 

= Entire 
Item. Winter. | Summer. year 

Feed—Continued. 
Silage and other succulent roughage..................-....-. pounds... 2,479 281 2, 760 
7 PLES SR Sea ee do...- 486 92 578 
JO ET a oe any ale tale Se Ree by i 2 Se dey thst $1.75 $12. 93 $14. 68 

Labor: 
eee ere ee th © Se CPT ete ee Tyron il Bp es |. hours 71.9 68. 2 140.1 
FEOTUTE own Se 2 ee ee Se See, See a eee do. sual 10.7 23.8 

Other costs: 
Seereerrenarees. 224. ti he SSPE. SL RET $6. 93 $6. 67 $13. 60 
Equipment ees SHC Hany SHPpliCsse... So ee. Oe et ook noe Ze 2. 63 5.36 
Herd charges: Taxes, insurance, veterinary service, medicines, and 
3S PTS ee ee ee ee | Ye re ee eee 2. 29 2. 20 4, 49 

Snir on Gaw-ini vestment.. 3. 20) “6 ills Blah SLU 4.72 4.54 9. 26 
Cost of eoopen EE ES PE ee ee epee ce ne ee 4.45 3. 76 8. 21 
meneeemcm rice: . CO Efst) Ith a ete. fl A rh 175 1. 47 
Cash hauling of Se es = Sea ae A ee re eae 04 04 

Total of other costs except depreciation on cows.................--- r  —- 21. 84 | 20. 59 42.3 
OE ESB? 6. 42 6.17 12. 59 

<TR TASER TS ee BEE Be Ee ee ee ee 1 ee eee 28. 26 26. 76 55. 02 

CREDIT FOR CALVES. 

The large credit of 95 calves for each 100 cows in the herds during 
the first year was greater than one would ordinarily expect. It was 
due to a considerable number of cows being sold out of the herds a 
few months after freshening. 
During the second year calves brought lower prices, thus reducing 

the income from that source. 

TABLE 3.—Credits by years and by seasons for calves produced. 

Credit by years. Credit by seasons. 

ae Both Both 0 to) 
1919-20. 1920-21. winters. | summers. 

FPR DLEo OP Le ea ee mS el aaa 236 247 272 211 
PENS UP MCDRICIGREAIVCS 9 one Soa oie Se nwt net - sees $3,929.96 | $3,275.90 | $3,828.76 $3, 377. 10 
FAEEIS POPOL CAVES. . 25552522. ti 22.252. eee 16. 65 13. 26 114.08 116.01 
DUS ESV LED I: ee a eee ee | iene Se meees: e .95 - 88 1,52 1,39 
ve de ee BOE tee Pe eee ee ee ee $15. 80 $11. 63 1 $7. 36 $6, 25 
Credit per 100 pounds of milk. ...................-.---- 0.017 of 1 | 0.016 of 1 | 0.019 of 1 | 0.014 of 1 

calf. calf. calf. calf. 
} 

1 These figures are the weighted averages for the respective seasons. 

CREDIT FOR MANURE. 

Three factors were considered in determining the credit for manure: 
(1) The proportion of fertilizing constituents in the feed which was 
returned in the manure, as taken from standard tables; (2) the per 
cent of manure voided in the barn; and (3) the per cent of the fer- 
tilizing constituents saved in storing and handling. 
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A cow digesting her feed utilizes on the average approximately 25 
per cent of the nitrogen, 30 per cent of the phosphorus, and 15 per 
cent of the potash contained in the feed. It is evident, then, that 75 
per cent of the nitrogen, 70 per cent of the phosphorus, and 85 per 
cent of the potash are voided in the urine or in the solid portion of 
the manure. 

Dairymen who wish to reduce their net cost of production should 
remember two important facts in regard to manure: First, that a 
large proportion of the fertility value represented by the purchase 
price of the feeds may be recovered by saving all the liquid and 
solid portions of the manure; and, second, that the urine is more 
valuable than the solid manure as a source of that high-priced plant 
food, nitrogen. One of the big losses in liquid manure on many 
farms is due to leaky floors in the stable. 

TABLE 4.—Credits for manure and fertilizing constituents during the tivo winters 
and the two summers. 

Winter. Summer. 

Item. | % 
ver- | 1919- | 1920- | Aver- 1919-20 | 1920-21 age.l 20 2 912 age,l 

Mots HMNANUTE SAVEU-. 5 cis deck acemeeta concewel tons..} 656.0 |2515.7 | 585.9 | 153.8 81.4 117.6 
ManUTe Per COW. =: 2. --5-.4 Sas casuhocoe ss ects pounds..} 5,269} 3,806] 4,506] 1,238 558 70 
Manure credited per 100 pounds of milk......... dg. <.2 180 150 165 47 | 20 32 

Winter average. Summer average. 

Nitro- | mate Pot- | Nitro- See Pot- 
gen. | ‘acid ash Fens 1 “acid ash. 

Fertilizing constituentsin manure..-.......-- pounds..} 6,035 | 2,226] 4,922] 1,211 447 988 
CEEOL DENCOW soc. se atc casas. chs a toeecine cetia dp! 22" 3-2 8.6 18.9 4.5 ey 3.7 

1 The averages are weighted. 
2 See notes to Table 1. 
3 Not as large a proportion of the manure voided the second year was saved. 

According to Table 4, an average of 4,506 pounds, or slightly over 

2.2 tons, of manure was saved per cow during the winter six months, 
A 1,000-pound cow voids about 64 tons of manure in six months. 
The difference between these two amounts shows the quantity which 
was voided in the yards or was lost in storing or handling. This was 
due to the fact that much of the manure, especially the liquid portion, 
was lost through the floors in the barns or allowed to leach away when 
stored in piles exposed to the weather. Only the manure which was 
or could have been saved by using reasonable care with the equipment | 
available was credited to the cows. The quantity of manure dropped 
was approximated by keeping a record of the time the cows were 
actually in the barn. 
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A ton of average manure saved on the farms studied, according to 
the methods used for determining it, was estimated to contain the 
following fertilizing constituents: 

Pounds. 

ee ea kel Fiala! dy shee Nl cephalad EGER: PACT ad eee 10.3 

Banarianie Bim LLV/ 2tO) Oc DEBI moat AY) Sie AR te 3.8 

SeeepresaroS oi isis Sw isi gins VWiiheoy st eel TOT Ek 8.4 

When the nitrogen in commercial fertilizers was worth 18 cents, 
phosphoric acid 5 cents, and potash 6 cents per pound, the fertilizing 

value of these ingredients in a ton of manure would have been $2.55. 

REQUIREMENTS FOR KEEPING A BULL. 

On most of the farms the bulls were fed a comparatively small 
quantity of grain. In summer they were generally a, to run on 
pasture with the cows. 

The large proportion of noncommercial Lott gl) vd used, which con- 

sisted chiefly of corn fodder and stover, shows that the herd sires 
were fed as cheaply as possible. The yearly cost of keeping the bull 
was not low, however, due to the size of each of the items under 

“ Other costs.” 

TABLE 5.—Requirements for keeping a bull by seasons, based on averages 
; obtained from the equivalent of 31 bulls. 

| 

Entire Item. Winter. Pe Summer. year. 

Eadioast CPT it 7: eee be eS Baek ee Oe eee pounds. .| 408 289 697 
EDEL SL Sp A A cal ha os al ee le a, Se do....| 210 72 282 

EEE ESS Seer! Ee 80! OS ee Ae ee do....| 618 361 | 979 

nner manrremipemipes ! tT te ne encase do. <2" * 2 713" 123 2, 835 
Commerasl carbohydrate hay .. 4... --. - [o-..+--s0ncc0 ee enwast -! do.... 474 554 1, 028 
NT a eee pee ade ee 1 eee 172 181 353 

He A te te pile i aes ogling Spee 3, 358 858 | 4,216 

pedinn. aC en ee ae seen ee See ee do. 720 137 857 
oo ESSER Pa Oe eee LSE w do. 20 36 

Secs ne ae a ee ee ky Ot ON SE SOT tM ee nee eee ee $1. 08 $10. 02 $11.10 
LETT oe. Se Pe eee ee ee eS ee eee hours 12.1 9,1 | 
Other costs: _——<————— 

Insurance and interest on bull investment............-.-......------- $11.31 $11. 46 $22. 77 
Spee UEIITUESE EVLIGTITIDS wate SPT AP. WAR A bee oO stceebosesee 6. 99 7. 07 14. 06 
LP TSS LS eA A Ee Bee ee ee 1 eee 15. 71 15. 92 31. 63 

ieee Ol ee Ge a ee Re | 3401] 34.45 68. 46 
PesMraOHLMUr BT! Service: 52 652 f2 0). 3 hit Sc esc ee eee 2. 43 2. 43 

FACTORS INVOLVED IN THE PRODUCTION OF MILK. 

FEED. 

Concentrates, in the meaning of this study, are grains and their by- 
products prepared for feeding. 
Home-grown grains are concentrates grown on the farm or in the 

locality where fed. 
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Dry roughage includes various hays and other bulky feeds. Dry 
roughage is divided into the three following classes: Voncommercial 
dry roughage applies to coarse feeds, such as corn fodder and other 
roughages for which price quotations are not given in the trade 
papers. Hay or other dry roughage so foul with weeds or so damaged 
in curing as not to be readily salable was also classified under this 
heading. Commercial legume hay includes alfalfa, clover, and other 
marketable legume hays, when pure, or when so slightly mixed with 
grasses as not materially to affect the protein content. Commercial 
carbohydrate hay refers to all marketable hays except those classified 

as legume hay. 
Succulent roughage consists of corn silage, potatoes, beets, and soil- 

ing’ crops. 
The quantities of the various feeds used were obtained from actual 

weighings made by the field agent on his regular monthly visit to each 
farm. 
Purchased concentrates were charged at the prices paid. The home- 

grown grains were given the farm price. Charges for hauling and 
grinding home-grown grain were not included in the price but were 
recorded separately. The value of silage was based upon the value 
of the grain and roughage in it, less the difference between the cost 
of harvesting the corn and the cost of putting it into the silo. 

PASTURE. 

The rent for permanent pasture was determined by adding to the 
interest on the unimproved value of the land the cost of maintaining 
fences and incidentals, such as seeding. Where stubble land was pas- 
tured after the grain had been harvested or when meadows were 
grazed after the hay had been removed, a charge was made equal to 
the rent value of permanent pasture for the month which best repre- 
sented the quantity of feed obtained from the stubble or meadow. 

Some of the herds had the run of cheap bottom-land pasture, worth 
about one-fifth the value of cultivated land. Two other herds were 
short of pasture practically all the time during the two years of 
study. This latter fact materially increased the cost of production. 

LABOR. 
) 

Throughout this 2-year study the cost of management has not been 
included in thy charge for labor, because no satisfactory basis has 
been found upon which to make this charge. The physical labor of 
the manager was charged up at the same rate per hour as he would 
have had to pay if he had hired a man of equal skill to take his place. 
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Taste 6.—Per cent of labor performed and hours per 100 pounds of milk for 
each class of help. 

Winter. Summer. 

Ss | Labor - : - 2 rahe 
= Distribution of work | for 100 | istribution of wor or 100 

Class of labor. performed. pounds | performed. | pounds 
| of milk. of milk. 

1919-20 1920-21 Average. Average. 1919-201 1920-211|Average. Average. 

} 
| 

Per cent. Per ett Pertenk. Hours. | Per cent.| Per cent.| Per cent. Hours. 
0. 74 | ee | a SS eee 28.1 | 28. 4 | 28. 2 . 74 | 25. 2 | 28. 5 26.9 0. 67 

JT eee eee 68.3 | 67.7 | 68.0 | 1. 80 | 67.2 | 60. 6 63. 7 1. 60 

Total man labor.....-.... 96. 4 96. 1 96. 2 2. 54 92. 4 | 89.1 90.6 Die 
SS ee A i eae 1.2 US 1.4 . 04 1.8 1.4 1.6 . 04 
3 TDS i 2. 4 2. 4 2.4 . 06 5.8 9.5 7.8 . 20 

—) 4) i 100.0; 100.0| 100.0 264! 100.0] 100.0 | 100. 0 2.51 

1 See notes to Table 1. 

The production of market milk in this section is mostly a man’s 
job, as is shown in Table 6. In winter men performed 96.2 per cent 
of the work about the dairy. But in summer, especially during the 
vacation months, boys and girls performed more of the work, thus 
reducing the proportion of man labor for the summer season to 90.6 

per cent. 
Work about the dairy is divided into three groups—production, 

handling, and hauling to the shipping platform. Production in- 
cludes feeding, milking, and the general care of the herd. Handling 
comprises such items as washing utensils, cooling the milk, and get- 
ting it ready for hauling. In this section part of the milk was 
shipped by train and part transported by large motor trucks to the 
city. 

TABLE 7.—Human labor used in producing, handling, and hauling 100 pounds of 
milk: to the shipping platform. 

Winter. } | Summer. | 

: Two Two 
0 > SST ee ee | | summers. 

1919-20. | 1920-21. | 1919-20.) 1920-21.1 

| | | 
, Hours. Perct.| Hours.) Per ct.| Hours.| Per ct. Hours.) Per ct.| Hours.) Per ct.| Hours.) Per ct. 

* Production..... 2.2| 84.7 2.2 | 82.0 2.2) 83.3 2.1-| - 76.0 1.9 | 79.0 2.0 77.6 
Handling ...... 1 4.6 By’ aS ak 5.1 2 8.4 2 Ad 2 7.9 
Hauling.-...... an. 10.7 sof 12,5 «o> 5.6 4| 15.6 3, |} lds 5 3 14.5 

Total 2.6 | 100.0 2.7 | 100.0 2.6 | 100.0 Det 100.0 | 2.41]100.0) 2.5 100. 0 

1 See notes to Table 1. 
OTHER COSTS. 

Under the heading of “ Other costs” are grouped miscellaneous 
charges, such as interest, taxes, insurance, and depreciation on the 
herd, buildings, and equipment; also the cost of keeping the bull 
and similar items. 
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In Delaware the farm property is assessed for taxation by four 
men who visit each farm. These men place a separate market value 
on the different grades of raw land, such as swamp, tillable, etc. The 
value of the buildings is appraised, as is also the market value of 
the livestock. Since values are not placed on the separate buildings 
and on cows individually by these assessors, the field man had an- 
other appraiser visit each herd and value each building and cow 
separately, using the total figures of the assessors as a basis. 

BUILDINGS. 

The first column of Table 8 shows that the 2-year average invest- 
ment in dairy buildings, including silos, was $148.14 per cow. The 
investment in buildings the first year was $111.07 per cow. The 
higher investment for the 2-year average was due to one dairyman 
constructing a barn and two tile silos which cost $25,500. The 2-year 
average investment in buildings, not including the large barn and 
silos, would have been $100.05 per cow. This investment is also 

higher than it would have been had not a number of other barns and 
silos been erected during recent years when prices were high; also 

-a number of tile silos were erected which had large initial costs. 
The depreciation of the buildings was based upon their remaining 

years of usefulness. Insurance charges were obtained from the in- 
surance agents. The cost for upkeep and repairs was obtained by 
keeping an actual record of expenditures during the year. 

The footing of the first column shows that the total of the costs 
against buildings amounted to 9.7 per cent of the capital invested in 
buildings. The other footings show corresponding percentage rela- 
tionships. 

TABLE 8.—Per cent relationship between “ other costs” and capital invested. 

Item. Buildings. py 5 Cattle. Total. 

Capibabitivested.. 2. 3b c= Sle tass oles fet eee $78, 560. 82 | $8,566.18 | $82,158.00 | $169, 285. 00 
Capitalsinvested,- per eos --:.5-ate-biB! 22 2220.22.22 5- 148, 14 16.15 154. 93 319, 22 

Per cent. IPericenteal) Penicest. Per cent. 
IGEreStern: 6b. fic Sb Sees eee ee eee 4,9 5.3 6.0))| eee eee 
ID EPTeclallon. «oh 88 < heed. Tees oe a Se ee, Ce ee 2.9 22.3 8.1 | see 

BROS Seek. cae Pe ek Pees i. oe Bok. tee Be ere se aR S \ 1.3 
BMSUTaNGeS. so see ae oe ae een ee oe oes eee Ce Sees iar eel | eee eed ee Tr 
KAS GANTT DATS key | aes peak aoa oa ctx. estes een ee 5 ff De de] Eceediners| 0 '-3| ee 
Malking-machine repairs: 22. < 5.43 qat} -& Sos: 33 RS ee Se hee S262 Se a5 1 eee 

Ropaleeeeen ccs t st mae a heer nee on.) Seen een ee er 9.7 28.9 15.4 113.5 

1 Per cent which the expenses listed bear to total investment. 

EQUIPMENT. 

A monthly record of repairs and renewals of equipment was kept. 
The amounts spent for dairy supplies were also recorded monthly and 

amounted during the year to.69 cents per cow. 
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CATTLE. 

The cows had an average inventory value of $154.93. Purebred 
cows were inventoried at fair prices for grade cows of similar pro- 
ducing ability, and the calves dropped by purebred cows were in- 
ventoried at corresponding grade values. Inventories were taken 
at the beginning and end of each year. The depreciation or appre- 
ciation in value of cows was obtained in the following manner: The 
values of heifers freshening or cows purchased during the year were 
added to the first inventory and the values of cows or hides sold 
during the year were added to the inventory at the end of the year. 
The difference between the two inventories, after these additions, rep- 
resented the depreciation or appreciation on the herd for the year. 

The feed, labor, and “ other costs” of keeping the herd sires were 
kept separate, so that they would be available for study. 

Interest was charged at 6 per cent, the prevailing rate in the sec- 

tion. Records were kept of the actual amounts of money spent dur- 
ing the year for veterinary services, medicines, and disinfectants. 
These expenditures amounted to 87 cents per cow per year. 

PERCENTAGE COMPARISON OF FACTORS INVOLVED IN MILK 
PRODUCTION. 

How much more did it cost to produce milk in winter than in 
summer? What caused the variation in cost? Did the credit for 
calves and manure equal the debit for either labor or “ other costs” # 
Table 9 answers these questions for the section studied. 

TABLE 9.—Per cent of the total costs represented by feed, labor, and “ other 

costs,” by seasons. 

: Entire 
Item. Winter. | Summer. year, 

f Per cent.| Per cent. | Per cent. 
EE re OT a ae eee er es ne 35. 9 8.9 44.8 
TE 2 ae a Ce ae RD Pa SDS Ty | eee ee ao 7.3 8.2 

Mood, peausrs, and pasitire cost... /_-.....--.25. 2014.0 22di Le eee. 36. 8 16. 2 53. 0 
ena rene en eee 8.6 8.1 16.7 
Other costs, except herd inventory variation...................-.----+---- 11.8 11.5 23.3 

Total cost except herd inventory variation...............-..---------- 57.2 35. 8 93. 0 
PLS PPLE EES Se as DE ee ee a ee ee 3. 5 3.5 7.0 

enemas pramriciaen 00 nk cbse Se lee 60.7 39.3 100. 0 

Credits: 
En 8 Bi ea Oo eee ie aes La a 4.0 3.5 5 
DFL ns 5 ES au ee oe ae Py ele BON tae Oo ge a eh oe aS a 4.7 1.0 5.7 

CTS ee Le ote 0 ae 2 as Ses eee ee ee Lee af 4.5 13.2 

An examination of the first two columns of Table 9 shows that 
the decrease in the cost of feed in summer was the principal cause 

of the difference in cost between winter and summer. 
The credits for calves and manure for the year equal 13.2 per cent 

of the total cost of production, whereas labor amounted to 16.7 per 
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cent of the total cost. “Other costs,” including depreciation on the 
herds, amounted to 30.3 per cent. This shows that calves and ma- 
nure failed by a small margin to equal the cost of labor and by a 
wide margin to balance the “other costs,” including depreciation 
on the herds. 

AVERAGE COMPARED WITH BULK-LINE COSTS. 

If the net cost of producing milk on various farms is tabulated in 
an ascending scale, together with the percentage of the whole quan- 
tity of milk produced at these separate costs, one or possibly more 
points will be shown at or below which a large proportion of the 
milk is produced. The point or line of demarcation selected is called 
the “bulk” line. It is usually placed where it will include between 
80 and 90 per cent of the volume of milk produced. 

TABLE 10.—Net cost, quantity, and per cent of milk produced by each herd during 
two winters and two summers. 

Winter, 1919-20. Winter, 1920-21. 

Milk produced. Milk produced. 

Cost Cost Herd Herd 
No. pee 28 Per cent | Cumula- No ae Per cent | Cumula- 

POBHSS- Quantity. 4. of tive P * |Quantity.| of tive 
total. per cent. total. | per cent. 

Pounds. | Per cent.| Per cent. Pounds. | Per cent. | Per cent. 
GOS seetote $2. 62 87, 053 12.0 1250 ||FGivse to. $2.10 36, 640 5a 5.3 
G0D°E os. 2.13 33, 431 4.6 LTE || AOL a 2. 49 44, 824 6.5 11.8 
602. 22.2. 2.94 | 105, 963 14.6 S12 216072 yo! . 2. 62 11, 039 1.6 13.4 
G06 le ot 2.99 53, 315 7.3 38.5 || 602. 2. 98 84, 343 12.3 25a) 
GOS. es. 3. 03 82,615 11.4 49.9 2:35.02) |i 2 Jao ood co Se ee 
GZ 3.07 34, 912 4.8 54.7 || 606. . 3. 05 69, 622 10.1 35. 8 

BSB ME 5. demons |e aoa pee eee teen O19 Eee oe 3. 10 31, 203 4.5 40.3 
235490). soos Seon lec pe eeene| eeeer ee eee Ost. = 3. 25 32, 194 4.7 45.0 

GIG cent 3. 53 42, 974 5.9 60. 641). 610... 3. 41 50, 153 7.3 52.3 
6102225... Shas 48, 090 6.6 67. 2"|| 609.2. 3. 43 30, Lia 5.1 57.4 
GTa at 3.77 45, 865 6.3 fOeDy || Gl Se 3. 44 25, 010 3.6 61.0 
BOTOE, - 3. 88 21, 181 2.9 76; 4: 60822. 2. 3. 55 62, 016 9.0 70.0 
604. 2... 3. 88 60, 981 8.3 84.7 1 8..10 ihawicwecsxclece >see ee 
G09 ss. 2. 4.07 , 634 3.2 87.9 || 614. 3. 93 51, 022 7.4 77.4 
GIS Aoy st . 4.14 41, 844 5.8 $357 NIG1G- Feo. 4,01 46, 061 6.7 84.1 
31S aoe 4. 20 28, 529 3.9 97..6.}|:604 2.222 4, 96 46, 418 6.7 90. 8 
SLT es = 5. 53 17, 238 2.4 100: 0) '/"615.2. 5222 5. 88 23, 414 3.4 94. 2 

603222435 7.95 40, 087 5.8 100.0 

Summer, 1919-20.3 Summer, 1920-21.3 

610: =: $1. 49 39, 749 6.1 Bel PO ae eee $1.11 51, 326 6.3 6.3 
GOB -;.<- 1. 83 52, 016 8.0 La RG OS ee 1,27 49, 454 6.1 12.4 
COG Sar .se 1.90 43, 229 6.6 207 1600222. = 1.32 61, 341 7.6 20. 0 
i St 2. 01 69, 523 10. 6 Seo cole cee. 1, 46 50, 590 6.2 26, 2 
G16 222.2 2. 01 41, 097 6.3 S72 GulpGlS. nc... 1.53 62, 833 (ef 33.9 
OTe». Nc 2.12 24, 997 3.8 41, 4G te 22s 1,55 25, 524 Saul 37.0 
TP eae 2. 20 29, 056 4.4 4558. Gli. 8: 1.79 44, 409 5.5 42.5 

250) [Seer ee aalsekice <,. 2 oeleeee ee eee 602. . 1. 92 71, 591 8.8 laa 
lowe 2. 47 36, 095 5.5 51.3 |} 609. - 1.95 35, 066 4.3 55.6 
609 2. 49 22, 155 3.4 54.7 |} 616. - 1.99 56, 484 7.0 62.6 
602. 2. 52 91, 560 14.0 G80 GIS. 2. 03 35, 940 4.4 67.0 
611. 2. 53 28, 423 4.4 (Bel E219). . 82283 .c/5-- Ses) ee 
GOB... ..-F. 2. 58 32, 953 5.0 WScA7 | GU8 2a... - 2. 43 65, 825 8.1 75,1 
() Bee 2. 79 54, 156 8.3 86.4 |} 614. ..... Sal3 31, 703 3.9 79.0 
1° baad a 3.19 50, 343 dod 94.1 213716; |cccccect aaloe. cease. | SSE eee 

213.32 :|_ ... - seis Metaes -P<i| ate ee Olbeeees2 3. 38 39, 252 4.8 83.8 
O14. . 5. . 3. 84 38, 610 5.9 100.0 |} 608. ..... 3. 64 82, 232 10.1 93.9 

604...... 4.18] 49,475 6.1 100. 0 

1 Average net cost. 2 Average income from milk. 8 See notes to Table 1. 
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In the scale of costs for the first winter in Table 10, the location 

for the bulk line on this basis is immediately following $3.88. It 
will be noted that 84.7 per cent of the milk was produced at $3.88, 

or less, per 100 pounds. 
The schedule of costs for the second winter shows a sharp increase 

in price after 84.1 per cent of the volume of milk was produced. 
Thus at $4.96 only 6.7 per cent more milk was produced but at an 
increased cost of 95 cents per 100 pounds. ° A similar sharp increase 
also exists at $5.88, the increase in volume of milk at this cost being 
only 3.4 per cent and the increase in cost amounting to 92 cents. 

These results emphasize two equally important facts: First, that 
the income from milk in winter failed by a large margin to equal 
the cost of production for the bulk-line supply; and, second, that 
there was a wide range in costs between the more efficient dairymen 
and the higher cost producers. Where a winter supply of milk is 
needed, the price must be high enough to stimulate increased produc- 
tion to the necessary demand. 

In the dairy business, as in other industries, the net income de- 
pends upon net profit made from milk sold and upon the volume of 
milk sold. 

MONTHLY DISTRIBUTION OF FACTORS IN MILK PRODUCTION. 

How did the quantity of milk produced in summer compare with 
that in winter? Did the monthly income received for milk sold fluc- 
tuate fairly uniformly with the quantity sold? Did the dairymen 
receive the higher income during those months when it cost the most 
to produce milk? Table 11 gives information on these queries. 
Yearly figures were used as the basis for computing percentages. 

TABLE 11.—Distribution by months of milk prices, milk sold and used, feed cost, 
and labor required. 

| 
| eae Human labor. Horse labor. 

Income : 
| Income | from i Feed, | bedding 

Hand per 100 i sold ola nr tag cost 
Month and season. | pounds | sold and |peadin Sate Per 100 Per 100 | 

|ofmilk.| and used eS: 8 ad pounds | Percow.! pounds Per cow. 
used. ; bedding of milk. a 

credits. 

1919-20. | Per cent.| Per cent.| Per cent.| Per cent.| Hours. | Hours. Hours. Hours. 
Wty ee So ae | $3.23 10.3 10.9 5.3 4.9 2.1 12.5 0.3 | 2.0 
SUES 5 s8orce ck 3. 3.03 | 9.0 10.1 4.5 4.1 2.4 13.4 -4 2.2 
“i es ee 3.07 | 6.4 (el 4.6 4.2 3.1 12.5 -O 2.2 
FENCE. S e534. 3 3.45 6.5 6.4 4.7 4.3 3.2 11.6 a 2.5 
September.......... 3.73 7.2 6.5 5.6 5-6 3-1 10.9 -6 2.0 
Odiobere> 2:22: f12-'. 3.98 (pe! | 6.f 6.1 507 3.1 10.3 4 1.2 

Summer...... 3.36| 46.5] 47.1 28.4 tr Vhs 1438 | 2.0 
| == SSS SSS SSS SSS SSS SS 

November.......... 3.62 7.4 6.9 6.0° 2.7 10.0 3 1 FI 
WICCEIIDER = 5... 5-- << 3.54 8.5 8.1 10.1 2.8 12.4 -6 2.4 
IOBHAT Y= os ety t7s 2! 3.46 9.5 9.4 teed 2-0 14.1 -5 2.6 
MEDEHATY 5-6 >-. << 3.36 9.3 9.4 10.1 2.5 13.2 4 2.4 
arch S32 est. 3.33 9.8 10.0 10.7 2.6 14.5 -6 3.4 
1 ee ieee 3.36 9.0 9.1 10.4 2.5 12.4 4 1.9 

Winter....... g43 | 53.5 | 62.9 58.4|  2.6| 12.8 5 2.3 
Year.... 3.40 100.0 100.0 86.8 2.7 12.3 5 2.2 
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TABLE 11.—Distribution by months of milk prices, etc-—Continued. 
SS ee ieee orit fiey er) sito Gee 

Pasture} Human labor. Horse labor. 

Income and 
Income} from | Mil Hee». begding 

Month and season.| Per 100 | milk sold |P and ’| minus 7 “| pounds sold and bedding| manure Per 100 Per 100 of milk and used ast 8 aid pounds | Percow.| pounds | Percow. used : bedding of milk. of milk. 
credits. 

1920-21. Per cent. Per cent.| Per cent.|Per cent.) Hours. Hours. | Hours. | Hours. Nia 305 es yh et $2.48 8. 10.2 5p 5.0 22, 12.3 +3 rf DIGITG a5 Per rete aysiu 9.2 9.2 aa! 4.9 2.4 11.2 4 2.0 Suilty. = SP eres Phe 2.87 9.5 10.2 4.2 4.0 2.1 10.9 3 1.6 UI ISt A tee 3.38 9.4 8.6 4.7 4.5 2.6 11.5 a 1.4 Septemberz-../-_..- B52 9.3 8.1 525 Dae 2.4 9.6 4 1.6 Octopers=.2 3.252 <: 3.85 9.6 7.8 5.8 557 220 10.2 23 1.3 

Summer.._... pee 55.2 54.1 30.5 29.4 2.4 10.9 re 1.6 
November.......... | 3.86 9.1 7.3 9.0| 7.9 2.4 9.3 3 1.2 December......_... | 3.02 6.6 6.8 12.1 11.0 218 11.2 25 2.0 JaRMMAnTyy so. 2.86 6.6 7.0 12.7 11.6 2.9 DLE, zis 2.8 February 5, Sag Ear B 2.90 6.2 6.7 11.8 10.7 3.0 TE at 2.6 NanGH aie 1 we 2.87 7.6 8.2 13.3 Wd 258 12.6 20 21 ADEE EL. boo in 2.74 8.7 9.9 10.6 9.4 222 12.0 | +) 1.8 

Winter....._- | 3.03] ° 44.8] 45.9] 69.5| | 62.7 2:7 |e sy 5 2.1 
Veario/ss¢/. Al) sib | 100.0 | 100.0 | 100.0 | 92.1 2.5 11-1 | 4 1.8 

~ } } 
} 

The second column shows that 46.5 per cent of the yearly income 
for the first year was obtained during the summer six months. The 
third column shows that this income in summer was received in re- 
turn for the sale of 47.1 per cent of the yearly volume of milk pro- 
duced. 

The fourth column indicates that this volume of milk was ob- 
tained for 30.8 per cent of the yearly gross feed cost. 

In winter it took 69.2 per cent of the gross yearly feed cost to pro- 
duce 52.9 per cent of the yearly volume of milk which brought in 
93.9 per cent of the yearly income received from it. The conclusion 
drawn from these figures and from those for the second year is that 
income and volume of milk sold closely followed each other, but in- 
come and gross feed cost required to produce milk did not follow 
each other. 

SUMMARY. 

In this investigation the requirements for producing milk were 
obtained from records covering two 1-year periods. During the 
winter months the requirements for producing 100 pounds of milk 
having an average butterfat test of 3.6 per cent were: Concentrates, 
93.¢ pounds; hauling and grinding concentrates, $0.01; dry rough- 
age, 114.2 pounds; silage and other succulent roughage 91 pounds; 
bedding, 17.9 pounds; pasture, $0.06; human labor, 2.6 hours; horse 
labor, 0.5 hour; total other costs except depreciation on cows, $0.79; 
depreciation on cows, $0.24. 
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During the summer months the requirements for producing 100 
pounds of milk were: Concentrates 15.5 pounds, hauling and grind- 
ing concentrates $0.002; dry roughage, 6.5 pounds; silage and 
other succulent roughage 10.3 pounds; bedding 3.4 pounds; pasture 
$0.48; human labor 2.5 hours; horse labor 0.4 hour; total other 

costs except depreciation on cows $0.75; depreciation on cows $0.23. 
(See Table 1.) 
The average production per cow per year was 5,439 pounds of 

milk and the requirements for keeping a cow one year were: Con- 
centrates 1,885 pounds; hauling and grinding concentrates $0.34; 
dry roughage 3,289 pounds; silage and other succulent roughage 
2,760 pounds; bedding 578 pounds; pasture $14.68, human labor 
140.1 hours; horse labor 23.8 hours; total other costs except deprecia- 

tion on cows $42.43; depreciation on cows $12.59. (See Table 2.) 
There was a credit, per year, of 0.91 of one calf for each cow. 

(See Table 3.) The credit for manure per cow amounted to 5,376 
pounds. (See Table 4.) It was estimated that a ton of this ma- 
_hure contained 10.3 pounds of nitrogen, 3.8 pounds of phosphcric 
acid, and 8.4 pounds of potash. 
In the winter season 28.2 per cent of the work was performed by 

the managers, 68 per cent by hired men, 1.4 per cent by women, and 
2.4 per cent by boys and girls. During the summer 26.9 per cent. 
was performed by the managers, 63.7 per cent by hired men, 1.6 per 

cent by women, and 7.8 per cent by boys and girls. (See Table 6.) 
In winter 83.3 per cent of the labor was expended for production, 

5.1 per cent for handling, and 11.6 per cent for hauling. During the 
summer 77.6 per cent of the labor was expended for producing milk, 
7.9 per cent in handling, and 14.5 per cent in hauling the milk. (See 
Table 7.) 

The capital invested in buildings amounted to $148.14 per cow. 
The equipment investment per cow was $16.15 and the investment in 

the cows themselves amounted to $154.93 per cow. The annual 
charges for interest, depreciation, taxes, and similar items on build- 
ings amounted to 9.7 per cent of the capital invested. The equip- 
ment expense amounted to 28.9 per cent of the investment in equip- 
ment, and the expenses against the cows themselves amounted to 
15.4 per cent of the investment. The combined yearly charge for 
buildings, equipment, and herd was 13.5 per cent of the total capital 
invested in them. (See Table 8.) 

Fifty-three per cent of the cost of producing milk was due to feed, 
bedding, and pasture; 16.7 per cent to labor, 7 per cent. to deprecia- 
tion on cows, and 23.3 per cent to other costs. There was a credit 
of 7.5 per cent for calves and 5.7 per cent for manure. (See Table 9.) 
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The average costs of producing milk were $3.36 and $3.70 per 100 
pounds for the two winters, respectively. The costs for the two 
respective summers were $2.40 and $2.19 per 100 pounds. (See 

_ Table 10.) During the first winter it took 69.2 per cent of the gross 
yearly feed, pasture, and bedding cost to produce 52.9 per cent of the 

yearly volume of milk, which brought in 53.5 per cent of the yearly 
income received from it. (See Table 11.) These figures and those 
obtained for the second year show that the income and volume of 
milk sold followed each other closely, but that the income and gross 
feed cost required to produce milk varied considerably. 
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