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I REDUCING THE COST OF RAISING HEIFERS i

According to the 1930 Census 46,142 two-year-old
heifers were kept mainly for niilk production in Oregon.
At the average costs found in the study reported in this
bulletin this number of heifers represents a cost of three
or four million dollars annually to Oregon dairymen. It
is apparent that any possibility of materially reducing this
cost has considerable economic significance.

This study indicates that the greatest possibility of
reducing the cost of raising heifers lies in reducing the
death and culling loss. Such loss amounts to more than
one fifth of the average cost of raising heifers. It may be
reduced (1) by more careful selection of the heifer calves
to be raised, keeping only the best calves from the best
cows, culling them before putting money into them rather
than after, and (2) by better feeding and management
practices in raising heifers.

The study shows that other important factors in
obtaining low costs are an economic size of herd, skim
milk for raising calves, and more and better pastures.
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I

SUMMARY

This bulletin is based on 1,718 survey records taken during
the four-year period ending April 1, 1933. These records cover
annual costs for 17,764 head of heifers and heifer calves being
raised for cow replacements, of which 6,127 head freshened during
the four-year period.

AVERAGE COST OF RAISING HElPERS.

For the four successive years, the average total cost of rais-
ing heifers to 25 months, the average age of first freshening, was
foundto be $110, $80, $71, and $67, respectively.

The cost of raising heifers was much higher than their aver-
age value at time of first freshening, which was $86, $72, $56, and
$46 for the four successive years. To have heifers that are worth
their cost, Oregon dairymen must either raise better than average
heifers or raise them at less than average costor both.

The average percentage distribution of the principal cost
items was as follows: feed and pasture, 51 per cent; loss on heifers
that died or were sold, 21 per cent; birth value, 8 per cent; labor,
6 per cent; use of buildings, 4 per cent; interest, 4 per cent; sire
cost, 3 per cent; miscellaneous, 3 per cent. The cost was only a
little more than one third immediate cash expenditure, and nearly
two thirds non-cash items such as farm-grown feed, unpaid labor
of the dairyman and his family, and use of farm buildings.
QUANTITY COSTS.

Costs in amounts of whole milk, skim milk, hay, succulent
feeds, pasture, and labor are given for each region and for the
state as a whole. Money costs change considerably from year to
year but there is much less variation in the amounts of these
physical requirements, which make up considerably more than
half of the total cost of raising heifers.
COST IN DIFFERENT PARTS OF THE STATE.

For the year ending April 1, 1932, the average cost of raising
a heifer was $76 in the Willamette Valley, $67 in the Coast regions,
and $68 in the Irrigated regions of the state. The comparatively
small differences in cost are caused by differences in type of
dairy production, in feed and pasture conditions, and in the market
value of dairy stock.

VARIATION IN COST.

There was wide variation in cost between farms. In the
year ending April 1, 1932, 22 per cent of the farms had costs of
less than $50 per heifer while 8 per cent had costs of $150 or over.

FACTORS AFFECTING COST.
1. DEATH Loss AND CULLING. For every 100 heifers that

freshened, 13 died before freshening and 32 were sold before
freshening at prices that averaged much less than the cost
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of raising them. This does not include calves that died or
were sold at birth or soon after.

For 98 farms on which the heifers that died or were sold
amounted to more than 25 per cent of the average number of
heifers kept, the cost of raising was more than 50 per cent
higher than on 216 farms that had no deaths or sales of
heifers. By reducing loss from this source dairymen can
probably make a more material reduction in their cost of
raising reifers than in any other way.

BUTTERFAT PRODUCTION OF Cows. Costs of raising were
nearly as great for heifers from low-producing cows as for
those from high producers. The productive value of heifers
from poor cows is not enough to justify the high cost of
raising them.

SKIM MILK FEEDING. The feed cost per heifer was $9
less on farms-where skim milk was fed than on those with
no skim milk (unless excessive amounts were fed).

Farms with more than 180 days of pasture per heifer
annually had a feed and labor cost of $43, while those with
less than 90 days of pasture had a cost of $54, or more than
25 per cent higher.

PUREBRED STOCK. The cost of raising purebred heiftrs
was considerably higher than for grades. The higher cost
arose chiefly from the higher valuation of the stock, but also
from feeding more milk and grain and from freshening at
a later age.

AGE OF FRESHENING. For all grade herds in the year end-
ing April 1, 1932, the average cost of raising heifers was $69
for farms on which the average age of freshening was less
than 24 months, $61 for 24 to 26 months, and $69 for those
more than 26 months. The higher costs apparently were
caused by heavier death and culling loss in the younger age
group, and by the extra cost of raising larger and older heifers
in the older age group.

BREED. The average cost of raising Guernsey and Hol-
stein heifers was higher than for Jerseys, as would be ex-
pected on account of their larger size and later maturity.
Their higher cost was offset by higher market values.

Size OF HERD. Larger herds had lower costs per heifer
for use of buildings, sire cost, and labor.

SUGGESTIONS ON THE SELECTION, FEEDING, AND MANAGE- i
MENT OF DAIRY HEIFERS.

A brief discussion is given of desirable practices in selecting
heifer calves to be raised, feeding the calves, feeding the older
heifers, stabling, dehorning, and breeding.



REGIONS IN WHICH THE DAIRY COST STUDY
WAS CONDUCTED

Figure 1.



Cost and Efficiency in Raising Dairy
Heifers in Oregon*

By

H. E. SEJJBY and G. W. KUHLMAN*

THE
information presented in this bulletin was obtained in a statewide

study of farm dairying in Oregon. The study covers the four-year
period ending April 1, 1933. Results of the study pertaining to the cost
of producing milk and butterfat and the cost of keeping dairy herd sires
have been presented in previous bulletins.t

IMPORTANCE OF THE COST OF RAISING
DAIRY HEIFERS

This study has shown that one fifth of the cows in Oregon dairy herds
must be replaced annually on account of death loss and culling. About
four fifths of the cows to replace those that die or are sold are raised by
the dairyman and one fifth are purchased.

There are two outstanding reasons why raising the cow replacements
is the more desirable practice for most Oregon dairymen. In the first
place, using a good bull and raising the best heifer calves from the best
cows is the most economical and practical way of improving the produc-
tion of the herd. Secondly, raising the cow replacements has an important
advantage in avoiding the introduction of disease into the herd.

The cost of raising heifers, and how to reduce it, are therefore impor-
tant considerations to most dairymen. Of the farms included in this study
less than one per cent were raising no heifers.

The cost of raising heifers is of significance also in connection with
the out-of-state demand for Oregon dairy cattle. At what price can an
Oregon dairyman afford to raise heifers for sale?

DESCRIPTION OF THE STUDY

A total of 574 farms cooperated in the study. From these, 1,718
annual cost records on heifer herds were obtained during the four years.
These records cover the annual expense for 17,764 head of heifers and
* Acknowledgements The authors thank the many farmers, county agents, and others

whose willing cooperation and assistance has made this study possible. Special credit
is due to H. D. Scudder, Head of the Department of Farm Management, and E. L.
Potter, Head of the Division of Agricultural Economics, for helpful suggestions; to
I. R. Jones, Associate Dairy Husbandman, br contributing the section on selection,
feeding, and management of dairy heifers; to A. S. Burner, Associate Economist in
Farm Management, for assistance in the field work; and to Katherine Smith for assis-
tance in tabulating the data.

t Bulletin 318, Oregon Agricultural Experiment Station, Cost and EffIciency in Dairy Farm-
ing in Oregon, and Bulletin 312, Cost of Keeping Dairy Herd Sires and Suggestions on
Their Selection and 'ufsnagenieiif.
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heifer calves being raised for replacements, of which 6,127 head freshened
during the years that they were studied.

Regions studied. The areas in which the study was carried on are
shown in Figure 1. From the standpoint of conditions for dairying, Oregon
may be divided into the three main regions shown on the map: (1) the
Willamette Valley, with a fairly temperate climate, about 40 inches of
rainfall, and a frost-free season of five to seven months; (2) the Coast
regions, with a very temperate climate, 60 inches or more of rainfall and
a frost-free season of six to eight months; and (3) the Irrigated regions,
with only 10 to 20 inches of rainfall, more extreme temperatures, and a
frost-free season of only four to six months.

The number of heifer cost records that were taken in each region in
each year are shown in Table 1. In the last year the number of counties
in which the work was carried on was reduced from 22 to 12, which ex-
plains the reduced number of records.

Table 1. NUMBER OF Hama COST RECORDS, BY REGIONS AND YEARS

Size and type of farms and dairy herds. The study covers herds of
six or more cows, and all types of dairy farms except those engaged pri-
marily in the business of breeding and selling purebred cattle, or the dis-
tribution of fluid milk. The farms included produce about 5 per cent of
the total dairy production in Oregon.

To give the reader a general idea of the size and type of the farms
and herds, Table 2 shows the average farm acreage and crop acreage in
each region, the number of cows and heifers, the classification of the herds
as to breeds, and the percentage of grade, part purebred, and purebred
herds included in the study. The dominance of the Jersey breed as indi-
cated here is typical of this state.

The principal types of dairy production in the Willamette Valley are
Grade B market milk, churning cream, and condensery milk. In the Coast
regions about two thirds of the production is cheese milk; and in the Irri-
gated regions about four fifths is churning cream.

In both the Willamette Valley and the Irrigated regions about half
of the total farm receipts were from the dairy enterprise. In the Coast
regions, because of the heavy rainfall and the long pasturing season, the
farming is much more specialized, with 87 per cent of the farm receipts
from the dairy enterprise.

Period covered. The four-year period ending April 1, 1933, which this
study covers, was one of rapidly falling prices and changing conditions.
Because of the changing prices, many of the cost items for the different

Year ending April 1
Willamette

Valley
Coast

regions
Irrigated All
regions regions

1930 297 100 147 544
1931 273 101 137 511
1932 247 89 125 461
1933 105 43 54 202

TOTAL 922 333 463 1718
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14'illamette Valley

years are not comparable when expressed in terms of money, and averages
of the money costs in the different years have little significance.

Much of the cost of raising heifers, however, can be stated in physical
quantities such as pounds of feed and hours of labor, which are quite con-
stant from year to year. In addition, the data present a picture of the
effect of the changing prices of this period on costs and practices in
raising heifers.
Table 3. AVERAGE PBIcEa OF FEED AND PASTTJRE AND WAGES OF LABOR. BY REGIONS AND YEARS

1930 $2.24 $12.58 $37.09 $0.97 30.7 23.5 32.5
1931 1.90 8.94 26.30 .97 28.7 23.2 26.1
1932 1.39 8.55 21.65 86 23.1 19.0 22.4
1933 1.10 7.58 19.87 .78 19.3 13.7 15.8

Coast regions
1930 2.31 14.78 42.04 1.04 32.4 26.9 33,6
1931 1.75 11.74 36.05 1.01 29.5 21.7 32.5
t932 1.34 10.67 32.70 .92 25.2 20.8 27.7
1933 1.04 10.04 27.68 .91 20.4 19.6 23.9

Irrigated regions
1930 2.09 11.63 43.51 1.14 30.7 22.3 32.0
1931 1.67 8.12 29.72 1.04 28.9 20.9 26.8
1932 1.18 8.00 25.28 A8 23.1 18.7 21.9
1933 .91 5.06 17,64 .86 19.9 17.0 19.9

All regions
1930 2,24 12.58 38.53 1.05 30.9 23A 32.7
1931 1.78 9.06 28.30 1.00 28.9 22.4 27.4
1932 1.32 8.72 23.38 .88 23.5 19.3 23.2
1933 1.04 7.16 20.44 .85 19.7 15.6 17.9

Table 2. SIZE AND To OF FARMS AND HERDS
Year ending April 1, 1932

Items
Willamette

Valley
Coast

regions
Irrigated
regions

All
regions

Total acres per farm 156 157 177 162
Acres of crops per farm 81 31 58 65
Milk cows per farm 14 31 16 18
Heifers per farm 9 14 12 11

Percentage of herds predomin.
andy- %

Jersey 48 38 55 48
Holstein 10 11 18 13
Guernsey L3 4 8
Other breeds 2
Mixed 30 38 20 29

TOTAL 100 100 100 100

Percentage of herds- % % %
All grade cows 64 80 77 70
Part purebred cows 26 18 20 23
All purebred cows 10 2

TOTA. 100 100 100 100

Milk

Pas-
ture
per

Wages per hour

Opera-For the year per Hay Grain head
ending April 1 100 per per per br's Family Hired

pounds ton ton month labor labor labor
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Average prices for home-grown feed crops at the farm, the price of
purchased feeds delivered to the farm, and the going wage for farm labor
(including the value of board furnished) are given in Table 3, by regions
and years. Succulent feeds were charged at a uniform rate of $5.00 a ton
the fIrst year, $4.00 the second, $3.50 the third, and $3.00 the fourth, n
line with the decline in prices of other farm feeds. Likewise, the skim
milk was figured at 35 cents per hundred pounds the first year, 30 cents the
second, and 25 cents during the last two years. Whole milk fed to the
calves was charged at the market price at the farm.

In the winter of 1932-33 there was considerable winter injury of suc-
culent feeds and pastures in the Willamette Valley and Coast regions. The
following spring was very backward; pasture growth was abnormally
delayed, and there was a serious hay shortage. Livestock suffercd from
exposure, malnutrition, and starvation, so that in the last year of the study
death losses were especially heavy and there was much forced selling of
immature stock.

Most of the tabulations in this bulletin that show the effect of various
factors on costs of raising heifers have been given for the year ending
April 1, 1932, since it was the last year with the full number of counties,
and avoids any effect of the abnormal conditions in the winter of 1932-33.

Table 4. CosT OF RAISING A DAIRY HEIFER U OREGON, 1930-1933

NOTE: For explanation of the cost items see Appendix A.

It ems

Year ending April 1

1930 1931 1932 1933

Number of farms 544 511 461 202
Number of heifers per farm 10 It 11 10
Heifers freshened per farm 3 4 4 3

Cost per heifer freshened
Whole milk $11 $10 $ 8 $ 6
Skim milk 4 4 3 3

Grain 5 3 3 2
Hay 23 14 13 12
Succulents 3 2 2 2
Pasture 12 12 Ii 10

TOTAL FEES $58 $45 $40 $35

Birth value of calf 10 8 5 4

Labor 7 6 5 4
Use of buildings 4 4 4 3
Sirecost 3 3 2 2
Interest on value of stock

(5%) 5 4 3 2
Miscellaneous 3 2 2 2

TOTAL DIRECT COST $90 $72 $61 $52

INDIRECT COST: Loss on
heifers that died or were
sold 24 12 13 18

TOTAL GRoss COST $114 $84 $74 $70

Credit for manure 4 4 3 3

NET COST PER HEIFER
FRESHENEU $110 $80 $71 $67

Market value of heifers
freshened $ 86 $72 $56 $46
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AVERAGE COSTS OF RAISING HEIFERS
Average costs of raising dairy heifers to freshening age in Oregon

for each year of the four-year period ending April 1, 1933, were $110, $80,
$71, and $67, respectively. The various items making up the cost are
shown in Table 4. Explanation of the items and of the methods used in
determining them is given in Appendix A. Figure 2 shows the average
percentage distribution of the principal cost items.

It is apparent from these figures that costs of raising heifers decreased
with the falling prices of feed and labor during the period of the study.

ITEMS IN THE COST OF RAISING A HEIFER
TO FRESHENING AGE (25 MONTHS)

ALL REGIONS - AVERAGE OF 4 YEARS END/Na APRIL I, 19.33

FEED
SI %

USE OF.
BUILDINGS AND

:.IEQUIPMENT 4°. .1
MISCELLANEOUS 3 %

LOSS ON HEIFERS
THAT DIED OR WERE

21
LABOR

6 %

INTEREST
4%

:SIRE
COST..
.3%

BIRTH VALUE
8%

Figure 2. The major items in the cost of raising a heifer to freshening age are for feed and
for death and culling loss.
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The extreme decrease in the birth value of the calves reflects the disappear-
ance of a good demand that existed prior to 1930 for well-bred heifer calves.
There was also a marked decrease in the item of grain, due both to the
lower prices and to less feeding of grain; and the item of interest on the
value of the stock reflects a decrease in inventory value of the stock on
hand of more than 50 per cent, or from $4.8 to $21 per head.

Indirect cost is a big factor. Particular mention should be made of
the item called Indirect Colt: Loss on heifers that died or were sold."
For every 100 heifers that freshened there were 13 that died before freshen-
ing. This does not include calves that died at birth or soon after. Also, for
every 100 heifers that freshened there were 32 that were sold before freshen-
ing at prices that averaged much less than the costs of raising them. This
is a part of the cost of raising heifers that many farmers do not take into
consideration.

The amount of this item was largest, in proportion to the total colt,
in the last year of the study, as a result of the abnormal crop and pasture
conditions that have been mentioned, and also because of the depressed
prices for cull heifers sold for beef.

Cost exceeds market value. At the bottom of Table 4 is shown the
average market value of the heifers that freshened. It will be seen that
in each year this was conalderably less than the cost of raising them. It
is interesting to note that the difference between the cost of raising and
the market value averages about the same as the item for loss on heifers
that died or were sold.

It should be kept in mind that these average figures represent a great
many individual farms which vary above and below the average. Con-
sideration should be given to the range and variation in the several items,
which will be shown later, as well as to the average costs.

ONLY PART OF THE COST IS CASH EXPENSE

It should also be kept in mind that the cost figures in this bulletin
represent the Eoial cost of production, not merely the cash cost that many
people think of as cost. The total cost includes not only all cash expense
but also non-cash items such as home-grown feeds, unpaid labor of the
dairyman and his family, depreciation of buildings, and interest on the
value of buildings and stock. Only 37 per cent of the total cost was im-
mediate cash outlay.

In Table 5 is shown the amount of the various items that was incurred
as direct cash expenditure. Cost studies of Oregon feed crops have shown
that about half of their cost is non-cash and hence the home-grown feed
has been entered as half cash and half non.cash.* The other cash items

See Bulletin 241, Oregon Agricultural Exjeriment Station, Cost and Efficcncy in
Producing Alfalfa Hay in Oregon; Bulletin 248, Cost and Efficiency in Producing Hay in the
Willainette Valley; and Bulletin 251, Cost of Producing Silage and Kale in the Willamette
Valley.
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cover hired labor, cash expense for upkeep of buildings, the cash items
for maintenance of the sire, and miscellaneous cash items such as taxes,
registry fees, and testing or other veterinary expense The cash cost of
raising the heifers that died or were sold was covered by the cash received
for those sold; hence this item is entered as entirely non-cash.

Table 3. CAsH AND NON-CASH COSTS OF RAISING A DAIRY HEIFER
Year ending April 1, 1932

461 farms-4,895 annual heifer records-1,782 heifers freshened

The dairyman should realize, however, that much of the non-cash cost
indirectly represents cash expenditure. Depreciation must be met sooner
or later by cash expenditure for new buildings or equipment; the dairyman
and his family must pay out cash for their living expenses; and on many
farms part of the interest is actual cash expense in the form of interest
on borrowed money.

COST IN QUANTITIES OF FEED AND LABOR

Although feed prices and wages vary from time to time there is much
less change in the physical quantities of feed and labor that are used by
livestock. The average amounts of feed, the number of days of pasture,
and the number of hours of labor for each region as given in Table 6

Table 6. AVERAGE AMOUNTS OF FEED AND LABOR TO RAISE A DAIRY HEIFEa
Average of four years ending April 1, 1933

This table gives average quantities directly required by a heifer to the average age of
freshening (25 months) not including requirements for heifers that died or were sold.

Region
Whole

milk
Skim
milk Hay

Succu-
lents Grain lure Labo,

Willa,nette Valley
Coast regions
Irrigated regions

Pounds
505
840
383

Pounds
1176
484

1856

Pounds
3095
2291
4385

Pounds
1997
658
368

Pounds
388
140

62

Days
302
476
345

Houvs
27
14
20

All regions 552 1209 3260 1182 230 358 22

Items
Total
cost Cash Non-cash

Birth value $5 $5
Purchased feed 6 $6
Home-grown feed 34 17
Labor 4
Use of buildings 4 4
Sire cost 2
Interest on value of stock 3
Miscellaneous 2

TOTAL DIRECT COST $61 $27 $34

INDIRECT COST: Loss on heifers that died
or were sold 15 15

TOTAL GROSS COST $76 $27 $49

Credit for manure 3

NET COST PER HEIFER FRESHENED $73 $27 $46

PER CENT OF TOTAL COST 100% 37% 63%

Less than $0.50.
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constitute a fair basis on which to estimate costs in any year, using current
or prevailing prices. These items, together with the birth value of the
calf, make up more than two thirds of the cost of raising heifers.

COMPARATIVE COSTS IN THE DIFFERENT REGIONS

A comparison of the costs in the different regions for the year ending
April 1, 1932, is given in Table 7. The average total cost per heifer to
time of first freshening was $76 in the Willamette Valley, $67 in the Coast
regions, and $68 in the Irrigated regions.

Table 7. CosT OF 1LIiJNC A DAIRY Heirtin IN OREGON, SY Protons
Year ending April 1 1932

The Willamctte Valley has higher costs for labor and buildings mainly
because of the small herds and the large amount of barn feeding done in
relatively large, costly, and often not-fully-used barns. To offset the higher
costs, however, nearness to market apparently offers higher values both
for immature stock sold and for heifers at time of freshening.

Heifer herds are largest in the Coast regions, where dairying is by far
the most important enterprise. Since practically all of the milk sold there
goes to cheese factories, most of the dairymen have no skim milk to feed
the calves but use chiefly whole milk until the calves are able to get along
on the good pastute for which this region is noted.

Items
Willamette

Valley
Coast

regions
Irrigated
regions

Number of farms
Number of heifers per farm
Heifei-s freshened per farm

Cost per heifer freshened

247
9
3

89
14

6

125
12
4

Whole milk $ 7 $11 $ 5
Skim milk 3 1 4
Grain 5 2 1

Hay 13 11 16
Succulents 4 1 1

Pasture 9 15 11

TOTAL FEED COST $41 $41 $38

Birth value of calf 6 4 5
Labor 6 4 4
Use of buildings 6 3 1

Sire cost 3 2 2
Interest on value of stock (5%) 3 3 3
Miscellaneous 3 2 1

TOTAL DIRECT COST $68 $59 $54

INDItSECT COST: Loss an heifers that died
or were sold 12 10 16

TOTAL Gaoss COST $80 $69 $70

Credit for manure 4 2 2

NET CosT PER HEIFER FRESHENED $76 $6? $68

Market value of heifers freshened $59 $54 $53
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The Irrigated regions are characterized by an abundance of cheaply
produced alfalfa hay, good irrigated pasture, an abundance of skim milk,
and usually a small investment in shelter. Losses run relatively high
because of scours, bloat, exposure, straying, accidents, and difficulty in
getting veterinary aid.

WHY FARMERS RAISE HEIFERS IN SPITE OF HIGH COSTS

It may very logically be asked why dairymen continue to raise heifers
if the cost of raising exceeds their market valuethat is, the value at which
cows could be purchased to replace those in the herd that die or are culled.
Other factors must be considered, however, particularly the danger of
introducing disease into the herd, and the difficulty of building up the
production of the herd when replacements are purchased.

Also, as has been shown, less than half of the cost of raising heifers is
immediate cash expense. Particularly tinder present economic conditions
many dairyn-men would be unable to meet the cash outlay necessary to buy
new cows, but have home-grown feeds, pasture, skim milk, and help from
members of the family, which can be used in raising heifers. From the
cash-outlay standpoint raising the heifers is the cheapest way of keeping
up the herd.

The high cost of raising heifers does emphasize, however, the impor-
tance of studying means of reducing it and of raising the kind of heifers
that will be worth the high cost. Many farms would make more money
by raising fewer arid better heifgrs.

A considerable number of Oregon dairymen in the past have raised
extra calves each year to meet the market demand for dairy stock, especi-
ally from California buyers. It should be obvious from the figures given
that this practice cannot be very remunerative to the dairyman unless he
can produce heifers that command a price better than average or raise
them at less than average costs, or both. Most farmers who raise extra
calves with the thought of having one to sell for veal or beef when they
need a little extra cash get the extra cash at considerable sacrifice of work
and feed unless their conditions make it possible to raise heifers at costs
much less than average.

VARIATION IN COST ON DIFFERENT FAR-MS

There vas wide variation between individual farms in their costs of
raising heifers. As shown in Figure 3, 22 per cent of the farms had costs
of less than $50 to bring a heifer to the first freshening period, while S
per cent had costs of more than $150. This wide variation should arouse
the dairyman to scrutinize his own costs and practices and compare them
with those described here to determine whether he might be able to
improve them.

Determining the factors that account for this wide variation in costs,
and what an individual dairyman can do to change these factors so as to
reduce his costs and thus increase his profits, is the major object of this
type of study.
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VARIATION IN COST OF RAISING DAIRY HEIFERS

YEAR ENO/Na APRIL I, /932

TOTAL COST PER
HEIFER FRESHENED PERCENTAGE OF FARMS

UNDER $50

.50-1I00

*loo $iso

OVER $150

50%

Figure 3,

FACTORS AFFECTING THE COST OF
RAISING HEIFERS

DEATH LOSS AND CULLING

The importance of death loss and culling as factors affecting the cost
of raising heifers has been emphasized already in the discussion of average
costs. It is brought out more strikingly, perhaps, in Table 8, which

Table 5. RELATION OF AMOUNT OF DEATH Loss AND CULLING TO THE COST OF
RAISING HEIFER5

Year ending April 1, 1932

t Loss on inventory value of heifers added to the herd. For further explanation of this
Item see page 34.

Items

Per cent death and culling loss

0 1to25 Over 25

Number of farms 216 147 98
Average death and culling loss (per cent) 0 12 55

Cost per hetfer freshened
Birth value $5 $5 $6
Total feed and pasture 43 35 40
Other direct cost 17 15 17

TOTAL DIRECT COST $65 $58 $63

INDIRECT COST: Loss on heifers that died
or were sold 38 15 39

TOTAL GROSS COST $68 $73 $102

Credit for manure 3 2

NET COST PSR HEIFER FRESHENED $65 $71 $99

Per cent of average number of heifers on hand.
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shows the relation of varying amounts of death loss and culling to the cost
of raising heifers. The total cost was more than 50 per cent higher for the
farms with loss of more than 25 per cent than for those with no loss.

In Table 9 are given for each year the total number and average
value of the heifers on hand at the beginning and end of the year, the
heifer calves that were born and saved to be raised for dairy purposes,
heifers purchased, heifers sold, those that died, and those that freshened.
Table 9. TOTAL NUMBERS OF HEIFERS COVERED BY THE STUDY, AND THEIR AVERAGE VALUES

FOR EACH YEAR

During the four years 785 heifers and heifer calves died or were lost.
This amounts to 13 per cent of the total number of heifers that freshened.
It does not include calves that died at birth or soon after.

Causes of deaths and losses of heifers were obtained during the last
three years of the study. The numbers that died from various causes in
each region and in the state as a whole are shown in Table 10.

Table 10. CAUtES GIVEN BY THE DAIRYMEN FOR DEATHS AND LOSSES OF HEIFERS
Three-year period ending April 1, 1933

The most frequent cause of death appears to be scours or other diges-
tive ailments. It seems probable that much of this can be attributed to
carelessness in feeding and handling of the calves, and is avoidable. The

For the year
ending April 1

Opening Heifer
in- calves

ventOry saved

1-Ieiiers
pur-

chased
Heifers

sold
Heifers

died

Heifers
fresh-
ened

Closing
in-

ventory

Total ,iurnber-
1930 4,919 2,676 264 496 185 1,625 5,553
1931 5,330 2,853 367 699 223 2,059 5,569
1932 4,900 2,473 162 506 243 1,782 5,004
1933 2,108 997 48 268 134 661 2,090

Average value per head-
1930 $48 $10 $32 $45 $86 $44
1931 43 8 31 32 72 35
1932 35 5 21 27 56 27
1933 26 4 16 21 46 21

Item
Wi Ilamet te

Valley
Coast

regions
Irrigated All
regions legions

Average number of heifers on
hand 1,867 1,076 1,209 4,152

Number of losses from the fol-
lowing causes
Scours, indigestion, colic, etc 56 45 91 192
Accidents: drowning, etc 48 38 26 112
Bloat 10 28 39
Exposure: starving, freez-

ing, etc. 14 17 38
Strayed or stolen 10 16 33
Poisoning 23 2 6 31
Calving 4 12 27
Blackleg 17 18
Other ailments 18 22 12 52
Cause unknown 30 14

TCIAL 221
I

140 23: 600
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next most cotnmon cause is accidents. Drowning is a frequent. cause of
accidental death, being especially common in the Coast regions, where
heifers fall into sloughs or are caught in outlying pastures by sudden higls
water. Deaths from bloat and from blackleg are most prevalent in the
Irrigated regions of Eastern Oregon. The classification poisoning" is
somewhat indefinite and perhaps includes some deaths that more properly
should be in the cause unknown" group. The losses from exposure,
starving, freezing, etc.," probably were abnormally high during this period
because of the feed and pasture shortage in the last year.

Heifers are frequently dependent on pasture alone throughout the
year, no provision being made for shelter, overseeing or veterinary care.
Unfortunately, in some districts of the state the cost of veterinary service
is prohibitive in terms of livestock values, and the farmer must depend on
home remedies or nature itself effecting a cure.

A total of 1,969 heifers and heifer calves were sold during the four
years. This amounts to 32 per cent of the total number of heifers that
freshened. About half were sold supposedly for dairy purposes and half
for beef.

Data were not obtained as to the ages of the heifers that were sold.
It is probable that they would average about half grown. In the year
ending April 1, 1932, half of the average cost of raising would have been
$35.50 per head (Table 4). In comparison with this, the heifers that
were sold brought only $27 per head, which represents considerable
loss. Those sold fOr dairy purposes averaged $31; those sold for beef, $23.
The cost for the first half of the period of raising, including birth value
and milk feeding, moreover, is undoubtedly greater than for the second
half, which is largely on pasture. This would make the loss on heifers
sold greater than these figures indicate, and should cause dairymen to
think twice beforc planning to raise heifers to sell.

Furthermore, the period of this study was one in which too many
dairy heifers were raised and the dairy enterprise was over-expanded, both
in Oregon and in the entire United States. The number of dairy cows on
Oregon farms increased from 220,000 in 1929 to 255,000 in 1933, an increase
of 16 per cent in four years, while for the entire United States the number
increased from 22,330,000 to 25,277,000, an increase of 13 per cent.* In
view of the fact that the Agricultural Adjustment Administration is now
making much effort to get the number of cows reduced to even less than
the 1929 figure it is apparent that many heifer calves even in addition to
those culled out and sold should never have been raised.

A certain amount of culling is of course necessary, especially because
of breeding trouble. The large proportion of the cost of raising heifers
that is due to death loss and culling suggests, however, that many dairy-
men should be able to reduce their cost in two ways: first, by more care-
ful culling of heifer calves to be raised, raising only the best calves from
the best cows; and second, by raising the heifers with careful husbandry
so as to minimize death loss and sales to the butcher of poorly developed
heifers unsuited for dairy production. A discussion of methods of feeding
and managing dairy heifers is given later in this bulletin.

Yearbooks of the United States Department of Agriculture.
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BUTTERFAT PRODUCTION OF THE COW HERD

That it costs little more to raise heifers from high-produing cows
than from low-producers is shown in Table 11 for the year ending April 1,
1932, and in Figure 4, which is based on all records for the three years
ending the same date. In Figure 4, the cost of raising heifers in the high-

Table 11. RELATION OF BUTTERFAT PRODUCTION OF THE Cow HERO TO THE COST OF
RAIsING HEIFERS

Year ending April 1, 1932

Figuie &

IT COSTS LITTLE MORE TO RAISE GOOD HEIFERS THAN POOR ONES

UNDER 250 510

250-350 d34

OVER 350 175

ALL REGIONS - AVERAGE OF 3 YEARS ENDING APRIL I, 932

BUTTE RFAT
PER COW NUMBER AVERAGE PRODUCTION AVERAGE COST OF
ANNUALLY OF FARMS PER COW RAISING HEIFERS

379 96

Pounds of butterfat per cow annually

Unde,
Items 250 250 to 300 Over 300

Number of farms 160 134 167
Average butterfat per cow (pounds) 208 275 338

Cost per heifer freshened
Birth value $4 $5 $6
Milk and grain 11 13 16
Other feed and pasture 24 27 29
Labor 4
Death and culling loss 17 12 11

Oilier costs 10 II 14

TOTAL Gisoss COST $70 $73 $82

Credit for manure 2 3 4

NET COST FER HEIsEIS FRESSIENED $68 $70 $78
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production group is only 16 per cent greater than in the low-production
group, although the butterfat yield of the cows is 81 per cent greater.

The higher cost for the better herds is due to a higher birth value of the
calves, heavier feeding of milk and grain, and somewhat better care.

Costs of producing milk and butterfat that were obtained in this study*
have shown that better-than-average producing ability justifies cow values
much above average, while cows of below average production fail to give
a return even on their value for beef. The extra producing ability of heifers
from high-producing cows is worth several times the extra cost of raising
them.

Attention also is called here to the findings on sire costs in this study,
which reveal that although the annual cost of keeping higher-priced bulls
was greater than for ordinary animals, the greater cost was more than
offset by the higher birth value of the calves and the higher resale value
of the sire, indicating that the higher-priced bulls were the better invest-
ment (Figure 5).

A GOOD BULL IS A GOOD INVESTMENT

ALL REGIONS - )'EAR ENDING APRIL I /932

VALUE SIRE COST AND VALUE OF CALVE S PER BULL
OF BULL

OVER $200

CALVES$22

VALUE OF CALVES $88

Fiotire 5. The data on which this chart is based are given in Bulletin 312, Oregon Agri
cultural Experiment Station, Cost of Keeping Dairy Herd Sires and .5uggestons on J hew
Selection and Management.

FEEDING PRACTICES
The average amounts of feed consumed by heifers in different parts

of the state are given in Table 6, and the average prices of the feeds in
Table 3.

Bulletin 318, Oregon Agricultural Experiment Station, p. 20.

SIRE COST

UNDER $100

:SIRE COST $so::::
$ 100 - $ 200
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The most whole milk is fed in the Coast regions, where two thirds of
the milk is sold to cheese factories. The most skim milk is fed in the
Irrigated regions, where much of the dairy output is separated on the farms
and sold as cream. The 'vVillamette Valley, with a mixture of whole milk
and cream production, ranks between the other two regions in.milk-feed-
ing practice.

The Coast regions show the greatest use of pasture, and the Irrigated
regions the heaviest feeding of hay. The Willamette Valley, with less
pasture than either, and poorer quality of hay than the Irrigated regions,
feeds more grain and succulent feeds.

There was little difference in the total cost of feed under the three
types of conditions. The advantage of more pasture in the Coast regions
was largely offset by the larger amount of whole milk fed; and in the
Irrigated regions the better quality and lower price of hay was offset by
the larger quantity used, which possibly was due to wasteful methods of
feeding.

Milk feeding. The two general practices in starting calves are (1) to
feed whole milk until calf meal and grain gradually supplant it in the
ration; and (2) to use skim milk entirely after avery short period of whole
milk feeding to give the calf a good start. The method that is used
depends primarily on the amount of skim milk available. More than 40
per cent of the farms in this study, because of selling whole milk, had little
or no skim milk for calf feeding.

Whole milk is the most costly part of the feed required for raising
calves. It amounts to more than one sixth of the average total feed cost to
age of freshening. A certain minimum amount is necessary even when
skim milk is available.

Skim milk amounted to only 8 per cent of the average total feed
cost. Table 12 shows that the dairymen who fed skim milk, excepting
those who fed excessive amounts, had a feed cost of $9 less for each heifer
than those with no skim milk. About 300 pounds of whole milk was fed
even in the group that fed more than 3,000 pounds of skim milk. Also, the
amount of feed other than milk did not decrease with the heavier feeding
of skim milk. This was chiefly because of a higher proportion of pure.
bred herds in this group, which also explains the higher values of the
heifer calves at birth and of the heifers at time of freshening.

Dairymen with registered stock are inclined to feed heavily of skim
milk in order to produce large foundation and show stock. One dairyman
with purebred Holsteins fed as high as 1,200 gallons of skim milk to each
calf he raised.

Experiments conducted by the Dairy Husbandry department show
that when skim milk is not available, the cost of raising calves can be
reduced considerably by the use of dry calf meal.* These experiments
indicate that calves can be raised successfully with even less whole milk
than that shown in Table 12 for the farms that fed skim milk. It also
would seem that where skim milk has any value for purposes other than

See Bulletin 290, Oregon Agricultural Experiment Station, Rasiiig Calves a Dry
Calf Meals.
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calf raising, the cost of raising heifers may be decreased by more judicious
use of the skim milk fed.

Table 12. RELATION OF THE AMOUNT OF SIIM MILK FED TO TIlE FEED COST OF
RAISING HElPERS

Year ending April 1, 1932

Cost of separating milk. Data were secured in this study from 211
farms on the cost of separating milk for the year ending April 1, 1932. The
separating cost alone amounted to 14 cents per hundred pounds of skim
milk. In addition to the separating cost, the separator loss of butterfat
amounted to an additional two cents (when the butterfat price was 27
cents a pound) and the price differential (in fluid milk districts) between
churning cream and grade C milk at the farm, testing 4.4 per cent fat, was
10 cents for each 100 pounds of skim milk, making a total cost of 26 Cents
per 100 pounds of the skim milk ott the farm.*

Since 83 per cent of the separating cost was for labor, chiefly by the
dairyman himself or by other members of the family, it is obvious that
most of the cost of separating is not actual cash outlay. There was con-
siderable variation in the separating cost on different farms, but the most
important factor affecting this was the size of the milking herd. Much
of the work involved in separating milk is no greater for a large herd than
for a small one, and consequently the separating cost per unit is much
less for larger dairies. Many large dairymen have a distinct advantage in
this respect, salvaging the skim milk at a relatively low cost for skimmitig.

Pasture. The average acreages of the various kinds of pasture in each
region of the state are given in Table 13. In the Willamette Valley and
the Coast regions the native pasture is mostly stump, brush, and woods
pasture. In the Irrigated regions it is mostly sagebrush land, which fttr-
nishes a limited amount of feed in spring and fall. Most of the cultivated
tame-grass pastures are mixed grasses and clovers. In addition to these
acreages, considerable grazing is obtained from crop lands and hay
me ado vs.

For a more complete discussion of costs of separating milk see Bulletin 318, Oregon
Agricultural Experiment Station, Cost and Efficiency n Dai-iy Far-jiiinr, 20 Oregon.

Items

Pounds of skim milk fed per calf

None Under 3000 Over 3000

Number of farms 201 217 43
Aserage skim milk per calf (pounds) 1613 4179
Whole milk per calf (pounds) 912 367 i 297
Average birth value of calves $5 $5 $11

Cost per heifer freshened
Skim milk $4 $10Whole milk $12

Total milk $12 $9 $14

Other feed 33 27 29

TOTAL FEED $45 $36 $43

Avei-age value of heifers freshened $56 $53 $74
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Table 13. ACISEAGES OF DIFFERENT Typts OF PASTURE PER FARM RY REGIONS
Year ending April 1 1932

Kind of pasture

Less than 0.5 acie.

Pasture represented 25 per cent of the feed cost in raising heifers.
lu determining this item each farmer was asked to estimate the number
of days of pasture obtained and the prevailing rate paid in the community
for similar grazing. In addition, consideration was given to the rental value
of each pasture in terms of other crops and to the days of grazing obtained
from aftermath, in order to make a fair pasture charge to the young stock.

Pasture is usually the cheapest form of feed for dairy cattle. Con-
sequently, other factors being equal, the more pasture used the lower is
the cost of production. This is illustrated by one dairyman in Coos county
who pastured throughout the year at a total feed cost for his heifers of
only $10 a head. Others used out-range to some extent, without cost other
than labor of herding.

Table 14 shows that for the farms with m&re pasture both the feed
cost and labor cost were less. This was offset to some extent by a larger
credit for manure as a result of more barn feeding.

Table 14. MORE PASTURE REDUCES TIlE COST OF RAISING HEIFERS
Year ending April 1, 1932

Willamette Coast
Valley regions

Acres Acres

Irrigated All
regions regions

Acres Acres

Only 40 farms (8 per cent of the total) had less than 60 days of
pasture. There is much less shortage of pasture for young stock than for
the milking herd, because calves can be pastured in small lots or orchards
and older heifers can be kept in distant pastures, out-range, or on neigh-
boring rented pastures that are too far away for the milking herd to use
satisfactorily.

Days of pasture per head annually

Items Under 90 90 to 180 Over 180

Number of farms 85 181 195
Average days of pasture annually 60 144 239

Cast per heifer freshened
Pasture $ 4 $9 $15
I-Jay Is 15
Succulents 6
Other feed . 15 14 12
Labor 8 4

TOTAL FEED AND LABOR $54 $46 $43

Credit for manure 4 3 2

NET COST OF FEED AND LAROR $50 $43 $41

Native 48 57 48 49
Non-irrigated tame grass..._ 8 25 3 10
Irrigated 20 6

TOTAL 56 83 71 65
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The chief lack of pasture is in the Willamette Valley, where some
dairymen are now providing a very economical feed during the dry summer
months by pasturing irrigated Ladino clover.t Use of this pasture plant
is also rapidly increasing in the Irrigated regions.

II

Figure 6. A fine herd of 40 heifers cheaply raised on pasture.

Grain feeding. Grain plays a minor part in the production of dairy
heifers in Oregon, amounting to only 7 per cent of the feed bill. It is cus-
tomary to feed some rolled oats or dairy feed during the first few months,
and then again shortly before the heifers are due to freshen. Although
some farmers feed grain throughout the winter, and a few feed it the whole
year, it is much more common to economize on grain for the young stock
and carry them along on hay and pasture.

The small amount of 230 pounds of concentrates fed to heifers in
Oregon up to time of freshening shows a distinct variation from the prac-
tices followed by dairymen in other states. For example, in a series of
studies in New York, an average of 770 pounds of concentrates was fed
to each heifer up to the age of two years.

A comparison of the amounts of concentrates, including calf meals,
rolled oats, farm grains, and dairy feeds which are fed to heifers up to
freshening age of 25 months in the differept regions of Oregon is given
in Table 15. It is obvious that dairymen in each region were making a
definite effort to economize on grain requirements as conditions grew
worse in the successive years of the study.

Bulletin 264, Oregon Agricultural Experiment Station, Jrri6ated Pasture.s for Dairy
Cattle.
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Table 15. CHANGES TN AMOUNTS or GRAIN FED TO HEIFERS, 1930.1933

Year ending April 1

Hay feeding. Hay amounts to almost one fourth of the average direct
cost of production, and to 35 per cent of the feed cost of raising heifers to
freshening age of 25 months. This is in spite of the fact that straw piles
and other waste roughage are utilized to a considerable extent in raising
heifers.

Because of its bulkiness and consequent high cost of shipping, the
market value of hay varies greatly between districts, depending on whether
there is a surplus or a deficit. Abundance of cheap alfalfa hay in the Irri-
gated regions accounts for the heavy consumption of hay and light grain
feeding there.

Dairymen should give particular attention to obtaining their supply of
hay at reasonable cost whether all of it is grown on the farm or not. Ore-
gon studies of the cost of producing forage* show great variations on
different farms in the cost of raising this important feed. This factor (cost
of hay production) is of considerable importance in its effect on the cost
of producing heifers.

Succulent feeds. Green feeds amount to only 5 per cent of the feed
cost in the raising of heifers. Even when the dairyman is equipped to feed
his milking herd a succulent crop, the heifers often are not included. Fre-
quently, however, ranging them over stubble fields or upland pasture in
the winter season provides considerable succulent feed in the ration.

Table 16. COST OF RAISING HEIFETiC FOR GRADE, PART PUREBRED, AND ALL PUREBRED HERDS
Year ending April 1, 1932

Bulletins 241, 248, and 251, Oregon Agricultural Experiment Station.

Items
All

grades
Part

purebreds
All

purebreds

Number of farms 324 106 31
Average age of freshening (months) 24.7 24.6 25.9

Cost per heifer freshened
Birth value $3 $8 $18
Milk and grain 13 15 19
Other feed and pasture 26 27 30
Labor
Death and culling loss 11 20 35
Other costs to 13 20

TOTAL GROSS COST $68 $88 $129

Credit for manure 3 4

NET COST PEE HEIFER FItESHENED $65 $85 $125

Region 1930 1931 1932 1933

Pounds Pounds Pounds Pounds
Willaniette Valley 435 371 446 302
Coast regions 223 150 125 60
Irrigated regions 71 67 75 37

All regions 279 227 254 162
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PUREBRED STOCK

The cost of raising heifers was much higher for the farms with pure-
bred stock, as is shown in Table 16. The extra cost was due chiefly to the
higher valuation of the stock, which is reflected in higher birth value of
the calves, greater loss on heifers that died or were culled, and larger
interest charge. The farms with purebreds also fed more milk and grain.

The average age of freshening indicates a tendency to have purebred
heifers somewhatolder than grades at time of first freshening.

AGE OF FRESHENING

The number and percentage of heifers that freshened at different
ages and their average value at time of first freshening are shown in Table
17 for the year ending April 1, 1932. An age of about two years was given
for 57 per cent of the heifers that freshened. Of the remainder, there were
more that were above two years thati under, the average freshening age
for all being 25 months.

The table shows that a number of heifers freshened at less than 18
months, and another sizable group at more than 36 months. The early
ages of freshening are largely due to the rather common practice of pasture
breeding of heifers. The later ages are due partly to delayed breeding in
attempts to have heifers freshen in a particular season or in order to get
maximum growth in the case of purebred stock. Most of the extreme
cases, however, are due to breeding trouble, causes of which may be disease
conditions or deficiencies in diet.

Table 17. NUMBER AND PERCENTAGE OF HEIFERS THAT FRESHENED AT DIFFERENT AGES, AND
THEIR VALUE AT TIME OF FIRST FRESHENING

Year ending April 1, 1932

Age of freshening

Per cent
Number of total
of heifers number

Average
value

Data for herds with different average ages of first freshening are shown
in Table 18. Because the proportion of purebred herds would be consider-
ably greater in the older than in the younger freshening-age groups, this
tabulation is limited to the grade herds. The lowest costs were in the group
freshening at the normal age of from 24 to 26 months. Heavier death and
culling loss explains the higher cost in the group freshening at less than
24 months. The higher cost for the older group apparently represents the
additional cost of raising older and larger heifers.

Under 18 months 23 1 $44
18 to 23 months 195 11 53
24 to 29 months 1,409 79 55
30 to 35 months 134 8 69
36 months and 05cr 21 1 88

All 1,782 100 $56
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Table -18. RELATION OF AGE OF FRESHENING TO THE COST OF RAISING HEIFERS
Grade herdsYear ending ApriL 1, 1932

SIZE OF HERD

That the farms with the larger herds of young stock had considerably
lower costs for labor, buildings, and sire expense for each heifer raised
may be observed in Table 20. Reasons for this are that it requires almost
as touch time to perform certain labor operations for a small herd as for
a large one; the additional building space needed for a larger herd is not

BREED

Higher costs for Guernsey and Holstein heifers than for Jerseys, as
shown in Table 19, would logically be expected, because of their larger
size and later maturity. It will be seen that the differences in costs of
raising are roughly proportional to the differences in the prices received
for the heifers sold and the values of the heifers that freshened.

Table 19. CosT OF RAISING HELPERS OF DIFFERENT BREEDS
Year ending April 1, 1932

Items

Age of freshening

Under
24 months

24 to 26
months

Over
26 months

Number of farms 55 189 51
Average age of freshening (months) 22 25 29

Cost per heifer freshened
Total feed and pasture $35 $39 $42
Death and culling loss 19 7 9
Other costs 18 17 21

TOTAL GROSS COST $72 $63 $72

Credit for manure 2 3

NET COST PER HEIFER FRESHENED $69 $61 $69

Average value of heifers freshened $48 $50 $55

Items

Predominating breed in herd

Jersey Guernsey Holstein

Number of farms 221 38 61
Average age of freshening (months) 24.4 25.6 25.3

Cost per heifer freshened
Birth value $5 $8 $8
Total feed and pasture 38 42 45
Death and culling loss 13 15 26
Other costs 15 19 17

TOTAL GRoss COST $71 $84 $96

Credit for manure 2 3 3

NET COST PER HEIFER FRESHENED $69 $81 -- $93

Average price of heifer sold $23 $27 $33
Average value of heifers freshened $54 $65 $66
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in direct proportion to the number of stock; and the cost of keeping a bull
may be just as much for a small herd as for a large one.

Table 20. RELATION OP NUMBER OF HEIFERS PER FARM TO LABOR, BUILDING, AND SIRE COST
Year ending April 1, 1932

Very low costs were found on several farms that raised a large number
of heifers and that had practically year-around pasture for them after the
tiiilk feeding period of the first few months. With a large number of
heifers to be bred at about the same time each year, these farms usually
follow the practice of pasture breeding, a practice that has undesirable
features but that is economical under such conditions. Minimum require-
ments for hay, grain, shelter, and labor on such farms combine to keep
costs of raising heifers at a very low figure.

SEASON OF BIRTH OF CALVES

No definite relation was found between the cost of raising heifers and
whether they were born in spring or fall.

SUGGESTIONS ON THE SELECTION, FEEDING, AND
MANAGEMENT OF DAIRY HEIFERS*

By

I. R. JONEs

It is a well established fact that the safest and best way for a dairyman
to obtain good dairy cows is to raise them himself. Much too often pur-
chased cows are inferior in producing ability and are carriers of disease.
A good dairyman sees in every heifer calf the possibility of a cow that
will not only replace a discarded member of his herd, but also one that
will help raise the average production of the herd. The only practical plan
for the dairy farmer to follow, if he desires to build up the production
ability and improve the type of his herd and to keep his herd free from
disease, is to use a good sire and to raise the heifer calves from the best

With the thought that many dairymen would be interested in having included here a bi'ief
statement of the approved practices developed through experience and research by the
Dairy Husbandry department of the Oregon Agricultural Experiment Station, Dr. I. R.
Jones, Associate Dairy Husbandman, was asked to contribute tbis brief discussion on
this subject.

Items

Number of head per farm

Under 5 5 to 25 25 and over

Number of farms 102 330 29
Average number of head per farm 11 38
Heifers freshened per farm 4 15

Cost per heifer freshened
Labor $9 $5 $4
Use of buildings 8 4 2
Sire 2

TOTAL OF FOREGOING ITEMS $20 $12 $8
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cows in the herd. Even when whole milk is sold, the dairyman can hardly
afford not to raise his own replacements. The danger of bringing in
disease, especially Bang's disease with purchased cows can not be too
strongly stressed.

On the other hand, it might be pointed out that calves free from
Bang's disease can be raised from abortion-infected dams. As indicated
in Bulletin 232, Oregon Agricultural Experiment Station, calves from in-
fected dams are free from the disease at maturity, provided they are not
exposed to disease after about six months of age. Milk from abortion-
infected cows can be safely fed to calves provided it is not fed after they
are six months old. Otherwise, with the development of the reproductive
organs and the mammary system of the young calf, infection might occur
and this infection usually will remain with the animal throughout its life.

Selection of the calf to raise. A study of the discussions and tables
given heretofore in this bulletin reveals many facts that should be of inter-
est to every dairyman in the state. In the first place, there is the major
conclusion that unless methods better than average are used it ordinarily
costs more to raise a calf than the calf will bring if placed on the market
as a dairy cow at the time of her first freshening. It would seem pertinent,
therefore, that dairymen select only such heifers as will be necessary to
replace the cows to be culled or otherwise disposed of from their herds.
The calves so selected for raising should then be so cared for and fed that
there will be less danger of their dying as a result of poor methods of
handling.

The calves selected for raising should be from the best cows in the
herd. In this connection, the value of having actual production records on
the dams can not be over-estimated. These records may either be private
herd records or official records as obtained under some system of testing,
such as the Dairy Herd Improvement Association. With the information
at hand as to the producing ability of the various cows in the herd, the
calves to be raised can be more intelligently selected. The calves that are
selected should be strong, healthy calves at birth, preferably of good size,
and should show the desirable type of body conformation. Usually the
calf that is large and vigorous at birth will grow better, and will make a
larger cow at maturity. It is fairly well established that the larger cow is
a more profitable producer than the smaller animal within the same breed.

Feeding the calf from birth to six months. It is very essential that the
newborn calf receive the colostrum, or first milk of the darn. This milk
is given especially during the first two or three days after calving. Colas-
trum milk contains a high percentage of very necessary proteins and also
contains constituents known as antibodies which, when taken into the body
of the young calf, tend to prevent infection from intestinal bacteria.

The young calf should be left with its mother until the second or third
day, when it should be taken away and taught to drink out of a bucket.
Teaching the young calf to drink is not a difficult matter, although it
requires patience. Whole milk should be given to the young calf for at
least two or three weeks. If the calf is strong and vigorous, skim milk
can then be gradually substituted for whole milk so that by the time it is
one month old it is receiving skim milk entirely.
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It is not necessary to feed a large amount of milk to young calves.
Digestive disturbances are much more apt to follow with overfeeding than
with underfeeding. For the average calf eight or nine pounds, or one
gallon, of milk daily is sufficient. This should be fed at two feedings. With
the delicate calf, it should be divided into three feedings for the first week.
After the calf is changed to skim milk, the amount may be gradually in-
creased until from ten to twelve pounds daily are being fed. It is ques-
tionable whether it pays to feed a larger amount than this until the calf is
several months of age, at which time more can be fed if a large supply is
available. If there are other uses on the farm for skim milk, however, it
is not necessary to feed the calf more than twelve to fourteen pounds of
skim milk daily.

The milk-feeding period in the life of a young calf is usually the most
hazardous. Extreme care must be taken if digestive disturbances are to
be avoided. The main points to consider in this connection are to feed the
calf a definite amount of milk as determinedby measuring or weighing,
to avoid overfeeding, to feed only sweet milk from a clean pail and at the
same temperature. The most desirable temperature is that of blood heat
or 1O0 F. If the milk is cold, it is necessary that it be heated to this tem-
perature before being fed to the young calf.

As indicated in Table 10 of this bulletin, digestive disturbances are
the cause of death in about one third of the calf losses from all causes
from birth to freshening. Calves that develop scours or other digestive
disturbances, receive a considerable set-back even if they do not die, and
it requires additional care and attention to bring them back to normal.

In case skim milk is available it serves as the best feed for the growing
calf until from four to six months of age. In addition, however, the calf
should have access to grain and hay. The calf will begin to eat these feed-
stuffs at about two weeks of age. The easiest way of teaching the calf to
eat grain is to put a handful in the pail as soon as the calf has finished
drinldng. As soon as the calf has learned to eat the grain, it may be fed
in the manger or in a box placed in the pen for that purpose. Grain should
not be fed mixed with milk.

Up to two months of age the young calf should be allowed all the
grain it will consume. The grain should be fed twice daily and the uneaten
portion removed from the manger as it is likely to become sour. After
two months of age, the grain fed will depend on the condition of the calf.
One pound daily, increased to two or three pounds by the time the calf is
six months of age, is the amount ordinarily required.

The grain mixture fed to young calves along with skim milk need
not be elaborate. Many dairymen have good success on oats alone, crushed
oats being fed to the young calf and later the whole grain. A mixture
that has given very good satisfaction consists of four parts of crushed
oats, two parts of ground or rolled barley, two parts of wheat bran, and
one part of linseed-oil meal.

Beginning at about two weeks of age, calves should have access to
clean, well-cured hay. This may be either legume hay such as clover or
alfalfa, mixed hay such as oats-and-vetch, a cereal hay such as oat hay,
or a good quality of grass hay. A mixture of legume and non-legume
liay seems to give excellent results.
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When the calf is four to five months of age, it will utilize to good
advantage a small amount of silage, r.00ts, kale, or other succulent feed
stuffs. Also, beginning about this time, it may be allowed to graze on
pasture grasses, but it is certainly not to be recommended that calves be
turned on pasture completely as their sole source of feed before they are
six months of age. If they are allowed to graze on pasture, they should
be fed milk and a little grain if the best results are desired in growth and
development.

In case whole milk is being sold from the farm and skim milk is not
available, calves may be successfully raised with a limited amount of
whole milk and the substitution of a calf meal in place of the grain mixture.
The main difference in the calf meals that have been successfully used and
the ordinary grain mixtures is the fact that provision is made for the in-
clusion of animal protein in the grain mixture and additional minerals are
supplied, inasmuch as the calf is not receiving the ample supply of protein
and minerals found in skim milk.

Calves have been raised very successfully and economically on calf
meals at the Oregon Agricultural Experiment Station, as reported in
Bulletin 290. Calves raised to six months of age required from 150 to 160
pounds of whole milk, about 525 pounds of calf meal, and about 570 pounds
of hay. The calf meals were fed dry to the young calves. This practice
has a considerable advantage over the old practice of feeding calf meals
as gruels. Reference to the bulletin cited will give the composition of the
calf meals used. It should be emphasized that when milk is not being fed
to young calves it is necessary to supply from 20 to 25 per cent of animal
protein, such as skim milk powder or blood flour, and also to supply extra
minerals in the form of sterilized bone meal.

Calves often suffer from thirst, especially if kept in pens during the
hot summer months. Provision should be made so that calves can obtain
the water they want to drink at any time. This is especially important
if the calves are being raised on dry-fed calf meals. Salt should also be
accessible to the young calf, especially after it begins to eat considerable
amounts of roughage.

Feeding the calf from six months to calving. Ordinarily the calf from
birth to six months of age receives more attention than the heifer between
six months and two years of age. Undoubtedly, the growing heifer is the
most neglected animal on the dairy farm. Dairymen often fail to realize
that upon the feed and care which they give to this young animal depends
to a large extent her productiveness as a dairy cow.

It is impossible for the young animal to grow on a scant ration just
as it is impossible for dairy cows to produce milk on a poor ration. The
young animal has a natural ability to grow at a fairly satisfactory rate
provided it is kept in good health and at no time stunted for lack of feed.
Whether it grows rapidly or not depends entirely on whether it is fed
sufficient and suitable feeds. Poor cows may not respond with an increase
in milk flow when they are given a good ration, but young heifers will not
fail to grow if they are properly fed.

Generally speaking, roughage, either as pasture or as hay and suc-
culent crops, is the least expensive part of the ration, and heifers as they
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grow older are able to use relatively larger amounts of roughage. It is
a mistake, however, to discontinue grain feeding entirely when heifers
are placed on pasture and the milk feeding is discontinued. The general
result if this is done is to stunt the growth of the heifer. The feeding of
about a pound of grain daily to the heifer from six to ten months of age is
recommended even though the very best of roughage is available.

After ten months of age, the heifer should be able to make satisfactory
growth until six weeks to two months previous to freshening, with rough-
age as her only feed, provided that the roughage fed is adequate and of
good quality. Good pasture provides the most economical and the natural
feed for growing heifers during this period. For the periods of the year
when pasture is not available good-quality hay, preferably legume hay
because of its high content of protein and minerals, serves as the basis of
the ration. Corn silage can be utilized in increasing amounts as the animals
grow older. Similarly, other succulent feeds such as kale and root crops
can be profitably fed.

Heifers should be kept in moderate flesh at all times. This usually
means that they are growing and that their ration is adequate. If they
tend to become thin, as is apt to occur in late summer when pasture be-
comes dry, their ration should be supplemented with hay, grain, or other
feed.

About six weeks to two months before calving, the heifer should be
fed sufficient grain to have her in good flesh at freshening. About two
pounds daily of the regular herd mix is usually sufficient. For about a week
previous to calving, laxative feeds such as bran mash, alfalfa hay, and corn
silage should be fed.

A Jersey heifer should weigh about 260 pounds at six months, 460
pounds at twelve months, and 715 pounds at two years of age. A Holstein
heifer should weigh about 350 pounds at six months, 560 pounds at twelve
months, and 850 pounds at two years of age. Weights of Guernsey and
Ayrshire heifers should range between these two extremes.

As in the case of the young calf, growing heifers should be supplied
with salt and should have free access to a mineral supplement, such as
sterilized bone meal. Growing animals have a large requirement for bone-
building material, and it is certainly economy to provide mineral supple-
ments with most rations.

The stabling of heifers. The calf should be born perferably in a disin-
fected and well-bedded stall in the barn. Some dairymen have good suc-
cess in having cows freshen in clean pastures at favorable seasons of the
year. As soon as the calf is born its navel should be painted with tincture of
iodine to prevent the entrance of infectious organisms into its body in this
manner.

The calf, on being taken away from its mother, should be placed in a
clean, well-bedded stall, and perferably away from other calves until at
least two or three weeks of age. If several calves are kept in the same
pen, it is very desirable to have some sort of stanchions or ties so that
they can be kept apart for at least an hour after the milk is fed.
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After the period of milk feeding is discontinued, a well-bedded shed
open on one side with niangers and racks for grain and hay is entirely
adequate for growing heifers for the period when they are not on pasture.
Use of this open shed with its ample ventilation results in more vigorous
heifers than can be secured if the animals are tightly housed all winter.

Dehorn.ing. Calves should be dehorned when about a week old. The
best method is by the use of caustic potash. When the calf is about a
week old, the horns can be detected as small prominences covered with
hair. To remove these, clip the hair over and around them, moisten a
stick of caustic potash and rub vigorously on the horn until it gets red.
Precautions should be taken to prevent the potash from getting on the
operator's hands or running down on the face or eyes of the calf.

Age to breed. The time to breed a heifer depends upon her age,
thriftiness, breed, and the season of the year when the owner desires to
have her freshen. Grade Jersey and Guernsey heifers mature on the aver-
age three months earlier than grade Holstein and Ayrshire heifers and
consequently can be bred earlier. On the average, grade Jersey heifers
should be bred at about 15 months, grade Guernsey and Ayrshire heifers
at 16 months, and grade Holstein heifers at about 18 months of age, so
that they will calve at approximately 24, 25, and 27 months, respectively.
Purebred animals of the various breeds are usually bred to calve one to
two months later than indicated for grade animals.

As indicated in the first part of this bulletin, many heifers are pasture
bred. Undesirable features of this practice include the uncertainty regard-
ing pregnancy, date of breeding, and date of freshening, which should be
preceded by extra feeding and care; the fact that this practice involves
misuse of the herd sire; and the danger to human life of having a bull
running in the pasture.

Appendix A

EXPLANATION OF COST ITEMS

This study, carried on by the survey method through personal inter-
views, is based largely on careful, detailed estimates made by the dairy-
men, but books and records were used whenever available. This bulletin
covers only young heifers and heifer calves that were being raised for
dairy purposes, for the period from birth to freshening for the first tinie,
which was at the average age of 25 months.

For the three-year period ending April 1, 1932, the study was carried
on in the 22 counties leading in dairy production in Oregon. It was con-
tinued for a fourth year in 12 counties.

For a more complete explanation of the methods of sampling, enu-
meration, tabulation and analysis that were used, see Bulletin 318, Oregon
Agricultural Experiment Station, Cost and Efficiency in Dairy Farming in
Oregon.
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Average number of heifers in herd The average number of heifers
was taken as one twelfth of the sum of the total number of months that
each heifer or heifer calf being raised for dairy purposes was in the herd
during the year

Valuation of heifers. The values used for the heifers at the beginning
and end of the year, and. for calves born and heifers that freshened, were
prevailing market prices in the community for stock of similar quality.
For heifers bought or sold the purchase or sale prices were used.

Since the period of the study was one of declining price level, there
was a decrease in average inventory value of the heifers on hand from
the beginning to the end of the year in each year (Table 9). This decrease
has not been included as part of the cost as over a period of years increases
offset the decreases. In each tabulation showing total costs, each group
of records has been corrected by adding to the end-of-the-year inventory
the amount of the average decrease per head multiplied by the average
number of heifers kept during the year. An exception to this procedure is
in Table 8, in which each group of records was corrected by the average
inventory decrease for all farms for that year, as the method of sorting
unduly affects the inventory decrease shown in each group.

Basis of cost charges per heifer freshened. An important part of the
cost of raising dairy heifers is the loss by death and the loss by culling and
selling of heifers that fail to develop satisfactorily. In order to show this
part of the cost separately, and also in order to show amounts of the
various items directly required for an individual heifer, the following
basis of prorating the various cost items has been used in computing the
total cost of raising a heifer to the time of first freshening, which averaged
25 months of age. It has been applied to each group of records in the
tabulations.

The charges for the birth value of the calf and for milk are the aver-
age costs per calf for all calves born or purchased. All other items are the
average costs per head of heifers and heifer calves being raised for dairy
purposes, for a period of 25 months. This was computed for each group
of records by multiplying the average cost per head per month of that
group by 25.

It is assumed, then, that the amount of the various items over and
above the part required for the heifers that freshened, determined as
just explained, is the part that was required for heifers that died, were sold,
or were added as increase to the heifer herd. From this amount is sub-
tracted the value of the heifers sold, and the increaced value of the inven-
tory at the end of the year over the value at the beginning plus the value
of stock bought. The difference is the item shown as loss on heifers that
died or were sold," or as "death and culling loss."

An exception to this procedure is in Table 18, in which the records are
sorted by age of freshening and in which the costs in each group are com-
puted on a basis of the average number of months at which the heifers
freshened in that particular group.

Feed. Whole milk was charged at the price that the dairyman could
have obtained for it on the farm. If skim milk was purchased it was
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charged at the actual price paid; otherwise, at a uniform rate of 35 cents
per hundred pounds the first year, 30 cents the second, and 25 cents the
last two. These values were based chiefly on the comparative price and
feeding value of grain.

Grain that was purchased, including calf meal, oil meal, etc., was
charged at actual cost including hauling. Grain rais.ed was charged at
sale value on the farm.

Hay purchased was charged at actual cost including hauling; hay
raised, at sale value in the barn. For farms that fed waste hay from the
cows the value was reduced in proportion to the inferior quality.

Except in the very few cases of purchases of succulent feeds, in which
the actual price was used, all silage, roots, kale, and other green feed were
charged at $5.00 a ton the first year, $4.00 the second, $3.50 the third, and
$3.00 the fourth. In arriving at these values the prevailing price and corn-
paiative feeding value of hay and costs of production of succulent feeds*
were considered. Pasture, if rented, was valued at actual cost; if owned,
at prevailing rates per head per month for pasture of similar quality.

Labor. Special effort was made to determine accurately the chore time
allotted to young stock. This included feeding and the daily cleaning of
barns, but not the annual hauling of inanure from shelter sheds or straw
sheds. Neither did it include the time taken to separate the milk because
the charge for the value of skim milk covers that item. It includes work
by the operator of the dairy, members of the family, and hired help, all
valued at prevailing wages for similar work and including the value of
board, if furnished.

Use of buildings. The interest, depreciation, and repairs on any build-
ings used by the heifers were carefully estimated and charged to them in
proportion to the space they utilized. Interest was computed at 5 per cent.
Depreciation was based on the value and the estimated life of the building.

Sire cost. The cost of maintaining the herd sire was computed sepa-
rately and prorated to the cows and hcifers bred during the year.t Breed-
ing fces paid are also included in this item.

Interest on value of heifers. Five per cent interest was charged on
the average inventory value of the heifer herd.

Miscellaneous. A number of smaller items are included under this
heading, such as veterinary fees, medicine, tuberculosis and abortion test-
ing, bedding, salt, minerals, insurance, taxes, and registration fees for
purebred stock.

Loss on heifers that died or were sold. See explanation above under
Basis of cost charges per heifer freshened."

Credit for manure. In the last two years a separate estimate was ob-
tained of the manure saved from the heifer herd. In the first two years it

See Bulletin 2I1, Oregon Agrictiltural ENperiment Station, Cost of Piodiicing Si/age
end Kale in the Willamette Valley.

See Bulletin 312, Oregon Agricultural Experiment Station, Cost of Keeping Dairy
Herd Si-yes and Suggestions on Their Selection and Manageuuieuut.
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was estimated from the total amount on a basis of the amounts of barn
feed consumed by the cows and by the heifers. Manure dropped in pas-
tures is not credited because the charge for pasture is a net amount in
addition to the manure left on the ground. The credit for manure per
heifer freshened has been computed in the same way as the cost items
per heifer freshened as explained above, the difference over and above the
credit for the heifers that freshened being deducted from the item "lost on
heifers that died or were sold."

Appendix B

OTHER HEIFER COST STUDIES

At the end of this section is given a list of 24 bulletins that give data
on costs of raising heifers. These have been published by the United States
Department of Agriculture and eleven states. The Cornell Experiment
Station has contributed 10 of the publications.

The data presented in these bulletins are for periods from as early as
1908 in Bulletin 49, United States Department of Agriculture, up to 1932
in the Florida study. About two thirds of the studies give fairly complete
cost summaries, the data in the other bulletins being more fragmentary.
The total average costs of raising a heifer to time of first freshening range
from $56 in Missouri in 1912-1915, to $148 in an area in New York in 1921.
The average values given for heifers at time of first freshening range from
$48 in a New York cheese-milk area in 1921 to $128 in Maryland in 1929.

Little or no consideration is given in any of the studies to the loss on
heifers that die or are culled, which this study has shown to be an out-
standingly important item. Most of the studies determined costs on the
basis of annual cost per head of all young stock. If the cost to age of
freshening was computed, it was usually by multiplying the annual cost per
head by the average age of freshening, thus disregarding the heifers that
never reached freshening age. In some of the studies pasture cost was not
included. In others, the costs and returns from feeding veals were com-
bined with the heifer data. These and other differences in methods make
it difficult to compare results from the different studies.

In Table 21 are given data from a New York study covering four areas
in that state for the year ending April 1931 and data that are thought to be
comparable for the same year for the three areas in Oregon. The table
reveals a number of interesting comparisons. Oregon dairymen raise more
heifers in proportion to the number of cows. The heifers freshen at an
earlier age, the predominating breed being Jerseys, w'hile in New York it is
Holsteins. Selling a large part of their product in the form of cream,
Oregon dairymen have skim milk for feeding calves, and consequently
need to feed less whole milk and concentrates. Perhaps the most outstand-
ing difference is the greater use of pasture that is possible in Oregon with
consequently less feeding of succulents and hay and a much lower labor
requirement.
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Table 21. COMPARISON OF DATA PERTAINING TO COSTS OF RAISING HEIFERS IN THE YEAR
ENDING APRIL 1931 FOR FOUR AREAS IN NEW YORI5 ANI) THREE AREAS IN OREGON

Data from Farm Economics (New York State College of Agriculture) No. 80 pp. 1903-
1908. Cost of raising heifers to age of freshening. L. C. Cunningham. May 1933.

BULLETINS GIVING DATA ON COSTS OF
RAISING HEIFERS

U. S. Department of Agriculture Bul. 49. The cost of raisIng a dairy
cow. C. Morris Bennett and Morton O Cooper. January 1914.

Missouri Bul. 159. Profits from milk cows On general cornbclt farms.
0. R. Johnson and R. M. Green. October 1918.

Cornell Bul. 409. An economic study of dairying on 149 farms in
Broolne County, New York, E. G. Misner. April 1922.

Cornell Bul. 421. Economic studies of dairy farming in New York: I.
Condensery milk without cash crops. E. G. Misner. June 1923.

Cornell Bul. 432. An economic study of dairying dn 163 farms in Her-
kimer County, New York. E. G. Misner. September 1924.

Cornell Bul. 433. Economic studies of dairy farming in New York: II.
Grade A Milk with and without cash crops. E. G. Misner. October 1924.

Cornell Bul. 438. Economic studies of dairy farming in New York:
Grade B Milk with alfalfa roughage. E. G. Misner. March 1925.

Cornell Bul. 441. Economic studies of dairy farming in New York:
Grade B Milk with cash crops and mixed hay roughage, crop year

1921. E. G. Misner. August 1925.

Four areas in New York Three areas in Oregon

St.
Che. Law- \Vml- Irrm-

Orange nango Cayuga rence laniette Coast gated
Items county county county couoly Valley regions regions

Number of farms lOU 100 100 100 273 liii 137
Number of heifers per farn 6 9 6 8 9 14 11

Hemfers freshened during
year per 100 cows.. 7 21 16 17 25 18 27

Average age of first fresh-
ening (months) 27 27 27 27 23 25 24

Amounts per heifer to
two years of age-
Whole milk (pounds) 975 695 616 636 483 858 441
Skim milk (pounds) 1158 471 1991
Concentrates (pounds) 1216 1191 675 850 356 -144 64
Succulents (pounds) 838 3955 5618 2946 1804 662 288
Dry forage (pounds) 4100 3834 3514 4886 2732 1794 4240
Value of paslure $ 6 $ S $ 6 $ 6 $10 $15 $12
Man labor (hours) 36 43 43 35 24 14 15
Manure credit $ 7 $10 $10 $ 7 $ 4 $ 2 $ A

Average prices-
Mills per 100 pounds $ 2.65 $ 2.02 $ 2.02 $ 1.66 $ 1.90 $ 1.75 $ 1.67
Concentrates per ton 39,08 43.81 35.62 37.62 26.30 36.05 29.72
Succulents per ton 6.40 4.41 4.53 4.84 4.03 4.00 4.19
Dry forage per ton 14.22 12.37 12.47 12.81 8.94 11.74 8.12
Man labor per hour .30 .28 .26 .27 .27 .28 .28
Birth value of calves 8.22 14.79 8.12 9.31 9.89 7.05 8.07
Value of heifers at lime

of first freshening 117.01 108.12 87.70 79.61 75.71 66.36 70.41
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Cornell Bul. 442. Economic studies of dairy farming in New York:
Grade B Milk with cash crops and mixed hay roughage, Crop year

1922. E. G. Misner. August 1926,
Cornell Bul. 455. Economic studies of dairy farming in New York:

Grade B Milk with cash crops and mixed hay roughage, crop year
1923. E. G. Mistier. October 1926.

Cornell Bul. 462. Economic studies of dairy farming in Mew York:
Grade B Milk with cash crops and mixed hay roughage, crop year

1924. E. G. Misner. March 1928.
Cornell But. 483. Economic studies of dairy farming in New York:
Grade B Milk with cash crops and mixed hay roughage, crop year

1925 with five year summary. J. C. Neethling. June 1929.
Farm Economics (New York State College of Agriculture) No. 80,

pp. 1903-1908. Costs and returns in raising heifers in New York, 1930-1931.
L. C. Cunningham. May 1933.

Minnesota Technical Bul. 44. A study of dairy farm organization in
southeastern Minnesota. G. A. Pond. November 1926.

Vermont Bul. 268. Studies in Vermont dairy farming: III. Randolph-
Royalton area. H. P. Young. April 1927.

Vermont But. 304. Studies in Vermont dairy farming: V. Cabot-
Marshfield area. E. W. Bell. September 1929.

Wisconsin Research Bul. 83. Farm costs and practices in the pro-
duction of Walworth county crops and livestock. P. E. McNall and L. S.
Ellis. April 1928.

Wisconsin But. 405, pp. 16-18. The costs of raising a two-year-old
heifer (Compiled by P. E, McNall and D. R. Mitchell). February 1929.

Ohio Bul. 424, tairy and other livestock production costs in Madina
County, Ohio. F. L. Morison. July 1928.

West Virginia Bul. 224. The cost of raising dairy cows in West Vir-
ginia. Paul H. Eke. November 1929.

Maine Bul. 361. Costs and returns in producing milk, raising heifei-s,
and keeping herd bulls in Maine. George F. Dow. January 1932.

Florida But. 246. An economic study of 249 dairy farms in Florida.
Bruce McKinley. May 1932.

Nevada Bul. 128. Factors affecting the cost of dairying in western
Nevada. Cruz Venstrom and F. B. Headley. October 1932.

Maryland But. 356. A farm management study of 70 dairy farms iii
Montgomery county, Maryland. D. E. Watkins. September 1933.
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A. G. Lunn, B.S
F. L. Knowlton, M.S
F. E. Fox, M.S

Veterinary Medicine
13. T. Siittms, D.V.M Veterinarian
W. T. Johnson, BS., D.V.M Poultry Pathologist
J. N. Shaw, B.S., D.V.M Associate Veterinarian
R. Jay D.V.M Associate Veterinarian. Bur. of Anim. Industries
F. lit. bickinson, IJ.V.i\l Assistant Poultry Pathologist

M. Bc'Iin, D.V.M Associate Veterinarian
0. H. Muth, D.V.M Junior Veterinarianv
0. L. Searcy, D.S Technician

Division of Plant Industries
R. Hyslop, B.S Agronomist; In Charge, Division of Plant Industries

Farm Crops
D. D. Hill, M.S Associate Agronomist
H. A. Schoth, M.S...Associate Agrunoniist; Forage Crops and Disease 1nvesiigation
D. C. Smith, Ph.D Assistant Agronomist
B. B. Robinson, Ph.D Assistant Plant Breeder, Fiber Flax Investigations
Grace Cole Fleischman, A.B Assistant Botanist, Division of Seed Investigations

Horticulture
W. S. Brown, D.Sc Horticulturist
A. G. B. Bouquet M.S Horticulturist (Vegetable Crops)
E. FT. Wiegand, I.S.A l-lorticulturist (Horticultural Products)
1-1. I-Iartman. M.S Horticulturist (Pomology)
C. E. Schuster. M.S Horticulturist (Nut Culture)
W. P. Duruz, Ph.D Horticulturist (Plant Propagation)
G. F. Waldo. M.S Assistant Pomologist (Small Fruit Inivestigations)
J. C. Moore, M.S Assistant I-lorticulturist (Pomology)
T. Onsdorff, B.S Assistant I-lorticultuiist (Horticultural Products)

Poultry Husbandman
Poultry }lusbandman

ssociate Poultry llusbandman



STATION STAFF(Continssed)
Sail .Scienc

W. L. Powers, Ph.D -- Soil Scientist
I C. V. Ruzek, M.S Soil Scientist (Fertility)
I M. IL Lewis, C.E irrigation and Drainage Engineer, But, of Agric. Engineering

R. E. Stephenson, Ph D Associate Soil Scientist
I E. F. Torgerson, B.S Assistant Soil Scientist (Soil Survey)

Other Departments

I
Agricultural Chemistry

J. S. Jones, M.S.A Chemist in Charge
R. H. Robinson, M.S Chemist (insecticides and Fungicides)
L R. Haag, Ph.D Chemist (Animal Nutrition)
D. E. Bullis, M.5 Associate Chemist (Horticultural Products)
M. B. Hatch, B.S Assistant Chemist

Agricultural Engineering
I F. E. Price, B.S Agricultural Engineer

C. Ivan Brantcin, B.S Assistant Agricultural Engineer
Bacteriology

G. V. Copson, M.S Bacteriologist in Charge
J. E. Simmons, M.S Associate Bacteriologist
W. B. Bollen, Ph.D Associate Bacteriologist
D. B. Chat-Don, Ph.D Assistant Bacteriologist

Entomology
D. C. Mote, Ph.D Entomologist in Charge
A. 0. Larson, M.S Entomologist (Stored Products Insects)"
B. G. Thompson M.S Assistant Entomologtst
F. G. Hinman. M.S Junior Entomologist (Stored Products Insects)

E. Dt,nick, M.S .Assistant Entomologist
C. Jones, M.S Assistant Entomologist

K. W. Gray, B.S Field Assistant (Entomology)
W. D. Edwatds, B.S Field Assistant (Entomology)

Home Economic.t
Maud M. Wilson, A.M Home Economist

Plant Pathology
C. E. Owens. Ph.D Plant Pathologist
S. M. Zeller, Ph.D Plant Pathologist
B. F. Dana, M.S Pathologist (Curley lop Diseases of Vegetables)"
F. P. McWhorter, Phi) Plant Pathologist
F. B. Bailey, M.S Associate Pathologist (Enforcement of Insecticide Act)"
P. W. Miller, Ph.D Associate Pathologist (Nut Disease Investigations)
G. R. Hoerner, M.S Agent (Hop Disease Investigations)"
T. Dykstra, M.S Assistant Plant Pathologist (Potato Diseases)"
Roderick Sprague, Ph.D Assistant Pathologist (Cereal Diseases)"
H. H. Milisap Agent (Bulb Diseases)"

Publications and News Service
C. D. Byrne, M.S Director of Information
E. T. Reed, B.S., AD Editor of Publications
D. M. Goode, B.A Associate Editor of Publications
J. C. Buriner, B.S 4,ssociate in News Servtce

Branch Stations
D. E. Stephens, B.S Supt., Sherman Br. Expt. Sta., Moro; Sr. Agronomist"
L. Childs. A.B Superintendent, Hood River Br. Expt. Station, Hood River

C. Reimner, M..S Superintendent, Southern Oregon Br. Expt. Station, Talent
D. E. Richards, B.S Superintendent, Livestock Br. Expt. Station, Union
H. K. Dean, B.S Superintendent, Umatilla Br. Expt. Station, Hermiston"
0. Shattuck, M.S Superintendent, Harney Valley Br. Expi. Station, Burns
A. E. Engbretson, U.S Superintendent, John Jacob Astor Br. Expt. Sta., Astoria

A. Mitchell, B.S Acting Superintendent, Pendleton Field Station, Pendleton;
Assistant Agronomist, Division of Dry Land Agriculture*

Arch Work, B.S Acting Supt. Medford Br. Exp. Sta., Medford; Associate
Irrigation Engineer, Bureau of Agricultural Engineering"

W. W. Aldrich, Ph.D...Assistant Horticulturist, Bureau of Plant Industry, Medlord"
G. G. Brown, AD., B.S......Horticulturist, Hood River Br. Expi. Station, Hood River
I.. G. Geniner,Jtf.S Associate Entomologist, Sou. Or. Br. Expt. Sta, Talent
J. F. Martin, M.S Junior AFronomist, Div. Cereal Crops and Diseases, Pendleton"
M. M. Oveson, M.S 5ss1stant to Supt., Sherman Br. Experiment Station, Morn
R. B. Webb, M.S Ji. Agronomist, Sherman Branch Experiment Station, Moro
R. E. Hutchinson, B.S Asst. to Supt., Harney Valley Br. Expi. Sta., Burns


