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THE DAIRY HERD SIRE
and management records obtained

COST
over a three-year period on nearly 500 Oregon-owned dairy bulls show:
(1)That the higher-priced bulls were, on the
average, better investments than were
cheap bulls;
That the sire expense is a relatively small
part of the total cost of producing milk
and butter-fat;

That only one out of every three bulls in
the state is fed and managed in a desirable manner.
The bull represents the most important influence for increasing or decreasing milk and but-

ter-fat production and improving type in any
dairy herd. Adequate consideration should
therefore be given to the careful selection,
proper feeding and management, and early
proving of the herd sire.
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SUMMARY
bulletin presents data on the cost of keeping dairy herd sires in

THIS
Oregon, obtained in connection with a state-wide study of dairy costs

of production for the three-year period ending April 1, 1932. Data were
obtained for the first year on 495 farms that had herd
bulls, for the second year on 474, and for the third
The Cost of Keeping
Dairy Herd Sires
year on 420, making a total of 1,399 annual sire cost
records.

The average annual cost of keeping bulls for the year ending April 1,
1932, was $57 per sire, making an average sire cost of $2.33 per head of
females of serviceable age. This compares with a sire cost per head of
cows and heifers of $2.56 for the preceding year, and $3.39 for the first year
of the study.
The lowest annual cost per bull was found in the irrigated regions of
the state, chiefly because of lower costs for shelter and labor; but the sire
cost per cow was lowest in the Coast regions, because of the larger size
of herds.

Only about 40 per cent of the sire cost was direct cash expense.

The average depreciation of the bulls, including death loss, was found
to be only 2 per cent of the value of the bulls annually. The increase in the
value of the younger bulls nearly offsets, on the average, the depreciation of the older bulls.
Factors Affecting the

Cost of Herd SiresThe number of cows in the herd was found to be

the most important factor affecting the sire cost per
cow. For herds of less than 10 cows, the sire cost was $4.52, as compared
with only $1.32 for herds of more than 40 cows.
The annual cost of keeping higher.priced bulls was somewhat greater
as a result of increased interest and depreciation charges and a slightly
higher feed cost. The greater cost of the better sires was more than offset,
however, by the higher birth value of the calves and higher resale value,
indicating that the higher-priced bulls were the better investment.
The bull calf should be well fed so that he will keep growing and attain
the maximum size of his inheritance. If the growing bull is stunted by poor
feeding practices, his possible resale value at a later
date, as well as the sale value of his offspring, will be
Feeding
lessened.

In feeding the mature bull, the hay allowance should be limited to
about 15 pounds daily; from 4 to 8 pounds of a fairly light grain mixture
should be fed daily, the actual amount varying with the size and service of
the bull; and, if possible, a succulent feed should be supplied. The bull
should be provided with adequate water and salt at all times.
This study indicates that about a third of all the dairy bulls in the state
are allowed to run with the herd; another third are kept in small pens,
tied, or in a stanchion without any provision for adequate exercise; while the remaining third are more
Care and Management
or less correctly handled by having either individual
corrals or by being staked out for pasture and exercise.

The best method of housing the bull of serviceable age is to have
either an individual bull pen, or a box stall in the barn, opening into a

good-sized, strongly fenced exercise corral, which has facilities for breeding the cows without it being necessary to handle the bull. A plan for a
bull pen, showing the exercising yard and breeding-pen, is given. Provision for adequate exercise and safety to the attendants are the main considerations in the care and management of the sire.

The development and use of bulls with ability to transmit to their
daughters an increased capacity for milk and butter-fat production over
that of their dams, is the most effective method of
Selecting a Dairy
building up the production of the dairy herd.
Herd Sire
A proven sire may be defined as one that has a
minimum of five unselected, tested daughters out of
tested dams. The sire may be found to increase or decrease production in
his daughters when compared to the production of the respective dams
at the same age and under similar conditions. The daughters should have
more desirable breed and dairy characteristics than their dams. Three
methods of proving sires are discussed.

In selecting an unproven sire for the dairy herd, the production records

of closeup animals in the pedigree of the bull should receive the most

consideration. The type and individuality of the bull and his ancestors, and
other factors should also be considered.
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Cost of Keeping Dairy Herd Sires and
Suggestions on Their Selection
and Management
By

ir. F. Sicruy and I. R. JOFEs

INFORI\'IiATION is prccntcd in this bulletin oii the cost of keeping
dairy herd sires in Oregon. The data wcre obtained in connection with
a study of the cost of producing milk and butter-fat during the three years
ending April 1, 1932. Brief summaries of the cost of producing milk and
butter-fat for each year of the study and of the cost of raising dairy licifers
for the first two years have been issued as nuincographed progress reports.
Complete reports on these phases of the stuck' will be published as separate
Experiment Station Bulletins.

COST OF HERD SIRES AS RELATED
TO HERD IMPROVEMENT
The sire cost is a relatively small tern in the cost of producing milk
and butter-fat, amounting cit the average to about 2 per cent of the total
cost. There is considerable variation ot tIns cost between different farms,
however, as will be evident later in tlus iliscusion anti on many individual
farms the sire cost is a considerable itrm. For such farms, \vaye in which
this item can be reduced are of particular interest.
It is in relation to the keeping of bc/icr sires, however, that the cost
of keeping the sire is of greater interest and importance. The heifers that
arc raised for replacement of cows in the milking liertl receive half of their
inherited milk-producing ability from the sire. A better cow gives at most
only one better heifer each year; whereas a better sire may improve the
quality of every heifer that is raised mv ow of this great importance of
the sire in improving the mnillaing herd, the cost of obtaining such improvement is of considerable interest.

egcknow!edgflienls. The aiimliots are indebted to H. 3). Scudder, I-tend of the Farm
Management department, P. H. Itranili, 1lcad of the Dairy Husbandry department, and
R. W. Morse, Extension Dairyman, for hclpful suggesione in tha preparation of this bulletin; to A. S. Burner, G. V. Kulilman, unit the graduate students iii loran Management who

assisted in the field work; and to ihe many farmers, County SCouts, creamoryniemi, and others
whose helpful cooperation has wade this sody posObft.
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THE AVERAGE COST OF KEEPING DAIRY HERD SIRES
The average annual cost of keeping dairy herd sires on 430 farms for
the year ending April 1, 1932, was $57 per head. With an average of 18.9
head of cows and 5.6 head of heifers per bull this gives an average sire cost
of $2.33 per head of cows and heifers of breeding age.
The various items making up the cost are shown in Table I, and explanation of the items and of the methods used in determining them is
given in the Appendix.
TABLE I. COST OF KEEPING DAIRY HERD SIRES IN OREGON
Year ending April 1, 1932

NUMBER OF FARMS
AVSRAGE NUMBER or BULLS

Willamette
Valley

Coast
Regions

Irrigated
Regions

Regions

225
203

87
102

118
115

430
420

$22

$21

$30

$24

All

ANNUAL COST PER BULL

Roughage
Succulents
Concentrates

5

-

3

4

1

3

4
10

5

5
5

$38

$38

$37

$38

17
7

14
6

12
2

15

5

5

5

5
5

2

2

2

3

2
2

Total an,ival gross cost
Credit for service fees
Credit for manure

$72

$67

$60

8

3
4

5

5

4

4

TOTAL ANNUAL NET COST PER BULL

$59

$60

$51

$57

Pasture

TOTAL FEES

Labor
Shelter

Interest on bulls (5%)
Depreciation of bulls
Miscellaneous

8

1

2

2
I

$67
6

Number of cows per bull
Number of heifers per bull

16.0
5.2

26.5
6.1

17.2
6.1

18.9
5.6

ANNUAL StRE COST t'ER HEAl)

$2.78

$1.84

$2.19

$2.33

Average annual sire cost per head in 1930, $2.56; in 1929, $3.39.

The average cost of $57 per head for the year ending April 1, 1932the

third year of the studyas compared with $60 per head for the previous
year, and with $74 per head for the first year, shows a decline in cost
resulting chiefly from lower wages and feed prices.

Comparative costs in different regions. Table I also shows compara-

tive costs in the three principal dairy regions of Oregon; namely, the
Willamette Valley, the Coast Regions, and the Irrigated Regions. The

locations of these regions are shown in Figure 2.
It will be observed that although the amounts of the different kinds
of feed used in the three regions varied, there was not much difference.in
the total feed cost per head. The lowest total annual cost in the irrigated
regions results chiefly from the lower costs for shelter and labor. Because
of the larger size of herds, however, the sire cost per cow is lowest in the
Coast regions. More will be said later of this relationship of size of herd
to sire cost per cow.

COST OF KEEPING DAIRY Hr:Rn SIREs
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REGIONS IN WHICH THE DAIRY COST STUDY
WAS CONDUCTED

Figure 2

Quantity costs of feed and labor. In Table I is considered the cost of
keeping dairy herd sires expressed in money values. The feed and labor
costs, which together make up more than three-fourths of the total, may
also be expressed in physical quantities, or amounts of feed and labor
(see Table II).
TABLE II. AMOUNTS OF FEEl) AND LABOR PER BULL ANNUALLY
Average iif tInes years ending A0ril 1, 1932
\Villamette 1
Valley

Roughage
Suceulents
Concentrates

Pasture
Labor

Ponds I
Pounds
Povnds
flays
Hours

Coast
Regions

Irrigated
I

Regions

3,899
1,400
294
176

b,132
458

715
57
73

57

49

2,303

93
101

All
Regions
1,647
449
97
64

The quantities given are the averages for thc threc years of the study,
since these amounts have not changed front year to year during the study
with decreasing feed prices and wages, a have the money costs. Since
there is comparatively little change iii the amounts of feed and labor used,
the average cost of keeping herd sires may be approximated for any price
level by applying current prices to these quantities.

10
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In addition to the amounts of feed and pasture given in Table II, many
bulls obtained considerable feed from yards and lots or by being staked
out along roads or in waste corners. Satisfactory estimates of the amount
of this type of feed could not be obtained, and its money value is negligible in computing the cost of keeping herd bulls. Feed so obtained, however, does reduce the amounts of other feeds required, and consequently
the amounts of feed shown in Table II are probably somewhat below
the actual average total feed requirement of herd bulls.

Oniy part of the cost is cash expense. The observant reader has
noticed from the items given in Table I and from the explanation of them

on pages 3-36, that the cost of production as determined in this study
includes Certain items that are not actual cash expenditures. As a matter
of fact, less than half of the cost of keeping herd sires is immediate cash
expense. Such items as the labor of the dairyman and members of his
family, depreciation of buildings, and interest on the capital investment
are not paid out in casts, although, of course, they have a value and should
be charged as part of the cost of production.
TABLE III. ANNUAL CASH AND NON-CASH COST OF KEEPING
DAIRY HERD SIRES
Year ending April 1, 1932All Regions
Total
cost

Cash

Roughage
Succulents
Concentrates
Pasture

$24

$13

4
5
5

2
4
2

3

TOTAL FEED

$35

$21

$17

15

3

12

5
5

1

4

2

2

Items

Labor
Shelter
Interest
Depreciation
Miscellaneous -

Non-

cash
$11

2

2

Total gross cost
Credit for service fees
Credit for manure

$67

$29

6
4

6

TOTAL NET COST PER BULL
ANNUAL SiRE COT PER COW

$57

$23

$34

$ 2.33

$ 0.94

$ 1.39

$38
4

iCash cost is 40 per Cent of the total gross cost.

In Table III is shown the amount of the various items that represents direct cash expenditure. It should be realized, however, that much
of the non-cash cost indirectly represents cash expenditure. The dairyman
and his family must pay out cash for their living expenses; depreciation
must be met sooner or later by cash expenditure for replacements; and
on many farms, even part of the interest is actual cash expenditure in the
form of interest on borrowed money.

FACTORS AFFECTING THE COST OF KEEPING
DAIRY HERD SIRES
As indicated by this study, the factors having the greatest effect on
the cost of keeping herd sires are depreciation of the bull, the size of the
dairy herd, and the value of the bull.

COST OF KEEPING DAIRY HERD SIRES
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Depreciation of bulls. The average number of bulls included for the
three years of the study was 464. During the thrce years there was a death
loss of 13 bulls, or an avcragc annual death loss of only about I per cent.

The average valuation placed on the bulls decreased from $139 at
the beginning of the three-year period to $100 at the end of the period,
April 1, 1932. This drop in value of the bulls, however, has not been included as depreciation, nor as part of the cost of keeping the bulls since,
on the average, over a period of years, the increases and decreases in market

value of the bulls should offset each other. When allowance is made for
this drop in market price, as explained in detail on page 36, the average
depreciation for the three years of the study, including the death loss,
amounted to only 2 per cent of th value of the bulls annually.*
TABLE IV. INVENTORIES, ACQUISITIONS AND DISPOSALS
OF BULLS OF VARYING VALUES
Year enilitig April 1, 1932All Regions
Value of bull at begiiirong of year
$200 and over
$iUU-$199

I J-uler 8111(1

(130 farms)

(184 farms)

No. of Average No. of
bulls
bulls
value

On hand 4/1/31
Purchased
Raised

Sold
Died

143
3i)
12

59

Average
value

No. of
bulls

200

$124
74
86

31
9
4

$294

51
16

41

.0

63

10

i4U

2

2

No. of I Average
bulls
value

Average
value

37

$65
47

Average
(361 farms)

(47 farms)

$i25

102

394
90

55

32

67
68

139

39

6

2

102
222
32
371
95
On hand 4/l/E.
121
60
193
alncludes bulls purchased as calves and raised to serviceable age. Values are for age
.

of beginning sire service.

The explanation of why this average depreciation is so small is evident from the numbers and values of bulls on hand at the beginning and
end of the year and of those purchased, raised, and sold during tlie year
as shown in Table IV for the year ending April 1, 1932. Similar relationships were found in the other two years of the study. The bulls that are
sold are older and larger than those purchased. The beef value of these
larger bulls, together with the higher price received for the bulls that are
sold as breeding animals, nearly equals the value of the younger bulls that
are purchased for replacements, or the comparable values of those that
are raised. Looking at it in another way, the increase in value of the
younger bulls nearly offsets, on the average, the depreciation of the older
bulls.

The average percentage depreciation was about the same for the
lower- and higher-priced bulls. Tables IV and V indicate that a much
-'Detailed data on depreciation of bulls has been given in se, y few of the published
reports of other dairy cost studies. In a series of studies of dairy pi oduci,on costs in Nesv
York (Cornell Bulletins 409, 421, 432, 433, 438 441, 452, 455) Misrier repo is a
variation from an average apjireciaiion of approxi,naiely $25 per head to a,i average depreciation of approxinstely $28 pei head for dilterent areas and years. In a study in Florida
covering 373 herd bulls (Ida. Exp. Sia. Bul. 249, 1932) atcKinley reports net appreciation per head of five areas, and depreciation fur one, the average percentage depreciation
on the value of the bulls am-,ioumiting to pi actically rioihiisg. in a study of 153 herd bulls iii

Maine (Me. Exp. Sia.

bull to be $11.41.

Bul. 361,

1932) 0oiv found the average net appieciaiion per

12
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TABLE V. THE BETTER BULLS HAVE BETTER SALE VALUES
Year ending April 1, 1932All Regions
Value of bulls at beginning
of year

No. of
bulls

No. of
farms

Under $100
$100$ 199
$200 and over

130
184
47

AVERAGE

361

sold

59
70
10
I

139

Percentage of
bulls sold for:
Beef
Sires

Average price
received for:
Beef

Sires

.%18

$39

50

36
50

45
60

$52
99
228

71

29

$42

$98

%
82
64

smaller proportion of the higher-priced bulls are sold during a given time,
and Table V shows further that 50 per cent of the $200 bulls that were sold

went to other dairymen for use as sires as compared with only 18 per
cent of the less-than-$l00 bulls. Apparently, then, the useful life of the

higher-priced bulls is much longer, on the average, than that of the cheaper
bulls; and spreading the greater total depreciation in dollars of the higherpriced bulls over a greater number of years gives about the same percentage
depreciation annually as for the cheaper bulls.
The foregoing discussion of depreciation of bulls applies, of course, to
the average of a large number of bulls over a period of time. Any individual dairyman may suffer much greater depreciation on his bull because of
death, injury, or necessity of selling to the butcher. Such cases of unusually
heavy depreciation of the bull cause considerable variation in the sire cost
between individual farms. The individual dairyman with a high-priced bull
risks a greater loss in this way than he would with a cheaper one; but, on
the other band, he has a much greater chance of actually making money on
his bull in case it proves to be unusually prepotent for high production and
consequently increases in value.

Number of cows. On the average, the sire cost per cow is much less
for the larger herds (see Figure 3). This relationship is shown for the
farms in the Coast regions because of the wider range in size of herds there,

but a similar correlation was found in other parts of the state, and in the
other years of the study.
The reason for this relationship is, of course, that the cost of keeping
a bull is fairly constant and, if this cost is spread over a larger number of
cows, the cost per cow is less. There were only 14 cows and heifers per
bull for the herds of less than 10 cows, as contrasted with 46 for the herds
of 40 or more.

Many dairymen with small herds offset the higher sire cost per cow
to some extent by taking in outside service fees, but this is done at considerable risk of introducing disease into their herds unless carefully
handled. The possibilities of credits from this source vary a great deal

in different localities.

The dairyman who depends on using a neighbor's bull has a similar
risk of introducing disease, and also frequently cannot find an available
bull of the desired quality. For thirty-four dairymen included in the study
who followed this practice, the service fees paid averaged $1.49 per cow
as compared with the average cost of keeping bulls of $2.33 per head. Some
of these dairymen, however, used their neighbors' bulls at a very nominal

COST OF KEEPING DAIRY HERD SIRES
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THE LARGER THE HERD THE SMALLER THE
SIRE COST PER COW
YEAR ENIDING APRIL
NUMBER
OF COWS

1932 - COAST REGIONS

NUMBER

SIRE COST PER COW

OF FARMS

THAN 10

10 -

19

28

20 - 29

23

30 - 39

6

4OAND

16

OVER

Figure 3

charge, or none at all, as a matter of neighborly accommodation, so that
the fees paid probably do not represent the actual value received.
Valuation of the bull. It will be seen in Tables VI and VII that the
sire cost is greater for the higher-priced bulls, both per bull and per head
of cows and heifers. This is because the interest and depreciation charges
are higher with the higher value of the bull; also because the higher-priced
bulls receive more feed, doubtless because they are larger. Table VII
shows, however, that this higher cost of the better sires is more than offset by the higher birth value of the calves. This relationship is also shown
graphically in Figure 1.
TABLE VI. RELATION OF VALUE OF BULL TO
ANNUAL COST OF KEEPING
Year ending April 1, 1932All Regions
Value of bull at beginri,ig of year
I

$l00$199

$200 and
over

$36

$37

$39

15

15

14

S

3

5
5

12

1

2

5

2

2

2

$62

$66

$77

5
4

6
4

$53

$56

Under $100

ANNUAL COST PER BULL

Feed
Labor
Shelter

Interest on bulls -

Depreciation of bulls
Miscellaneous

Total gross cost
Credit for service fees
Credit for manure
TOTAL NET

COST

PER BULL

I

5

4
I

$68
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On the average, better cows are found in the herds with the higherpriced bulls; and half of the increased value of the calves might be credited

to the better cows. Even so, however, there still remains enough extra
birth value of calves to offset the extra cost of the higher-priced bulls.
On the farms with bulls valued at $200 or more, the average produc-

tion of butter-fat per cow annually was 274 pounds as compared with 267
pounds on the farms with less-than-$100 bulls. The average cost of production was 34 per pound of butter-fat as compared with 36, or 2ct less
per pound of butter-fat in favor of the farms with the higher-priced bulls.
TABLE VII. RELATION OF VALUE OF BULL TO TOTAL COST
OF KEEPING AND OTHER FACTORS
Year ending April 1, 1932All Regions

i

Value of bull at beginning of year
$200 and
over

Under $100

$lOO$199

Number of farms
Average number of bulls

130
133

184
197

47
55

SIRE cOsT PER DULL

$53

$56

$68

Sire cost per farm
Average number cows per farm
Average number heifers per farm
Average sire cost pci head
Average value of bulls
Average value of cows
Percentage of bulls registered
Number of calves born per farm
Average birth value
Total value of calves per farm
TOTAL VALUE OF CALVES FF11 BULL

54

60

79

18.8
5.3

19.7
6.0

20.5

$2.24
$62
70
41%

71

$2.86

$2.33

$258

$111

19.6

$1.13
$22
$22

77

96

100%

83%
20.2
$2.22
$45
$42

I

21.2
$4.83
$102

$ 88

The production of butter-fat on the farms with the higher-priced bulls
was not as much greater as might have been expected. The reason for this
undoubtedly is that for many of the herds with a higher-priced bull the
effect of the bull on the production of the herd is not evident because his

daughters have not yet come into production. Also, higher values are
placed on many bulls, and cows as well, merely because of the fact that

they are registered, even though their producing capacity may be less than
that of ordinary grade bulls and cows. High values should not be placed
on registered stock unless the stock also has high inherent capacity for
milk production.
The figures that have been given show that, in spite of this tendency

to overvalue registered stock without real productive merit, the dairy

herds with the higher-priced bulls have the lower costs of production and

are therefore more profitable. The bulls with real ability to transmit
greater milk-producing capacity to their daughters could be valued at
much higher figures and still be profitable investments.

IMPORTANCE OF THE DAIRY SIRE
The herd sire is by far the most important animal on the farm of the
dairyman and breeder who expects to continue in the dairy business.

Studies indicate that both the sire and dam influence the milk and butter-

COsT OF KFEPTRG DAtRY Ho StRt:s
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fat production of any daughter. Thc amount of influcncc dcpend upon
the hereditary maRc-up of the two parents. The nportailce of the ti ra
is thus indicated by the fact that he transmits milk and butter-fat production to many daughters, while the average cow influences the production
of only a limited number. Any individual bull either may prove to be a
valuable breeding animal by siring high-producing and good-type daughters or he may prove that he has no right to be regardcd as the head of the
herd.

Too often the improvement of a herd over a period of years by the
use of carefully selected herd sires is neglected by the dairyman in favor
of the immediate necessity of feeding a herd of poor-producing cows. The
responsibility of the breeder and dairyman should be to use all available
knowledge in selecting the sire to head the herd. The importance of this
is so great that a fairly detailed discusion of the principles underlying
animal breeding and sire selection and proving is given on pages 23 to 34
of this bulletin.

FEEDING THE DAIRY SIRE
The proper feeding, care, and management of the herd sire is a very
important, but often neglected part of the dairy enterprise. After the bull
has been selected, it becomes the responsibility of the dairyman so to care
for him that he may be kept in a serviceable condition for many years.
This is especially true of the bull that ha already proved his transmitting
ability. In the case of bulls that arc not proven, facilities should be available so that they can be maintained in the herd until their transmitting
ability is known. The scarcity of proven sires at the present time is largely
due to the fact that facilities were not available for proper handling of
the bulls as they become older, and they were sent to the butcher before
their breeding possibilities became known. Many of the greatest sires of
the breed were slaughtered before their first daughters came into production.

Owing to poor practices of feeding and managenient which result in
bulls becoming sterile, the value of many great and potentially great dairy
bulls is eventually that of beef. The young bull calf is often stunted in his
growth or used too extensively as a young animal. Frequently the bull
is placed in a small pen without facilities for e.xercie, is fed a poor quality
of roughage, or allowed to run with the milking herd, with the result that
the dairyman is soon looking for another bull. The following dicussiOil
suggests methods by which the bull may be kept in service for a period of
years, with emphasis on the method of handling with safety to the dairy-

man.

Feeding the young bull. The bull calf should be well fed, so that he
will keep growing and attain die maximum size of his inheritance, If the
growing bull is stunted by poor facding practices, his possible resale valu,
at a later date, as well as the sale value of los offspring, will be lessened.
The young bull calf can be fed much the ame as the heifer calf except that inasmuch as he is u.ualiy somewhat larger and gi'ows faster, he
should be given somewhat more feed. After cliangiiig the ration of theis
bull calf from whole milk to skins milk, at about six weeks of age, itday
more economical to limit the feed of skim milk to 12 or 14 pounds per
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and to continue to feed it until the animal is nine to ten months of age,
rather than to feed as high as 16 to 18 pounds a day and to discontinue the
skim-milk feeding at about six months of age.
The same grain mixture fed to heifer calves is adequate for the young
bull. An economical and growth-promoting mixtureconsists of 300 pounds
of ground oats, 200 pounds of wheat bran, 100 pounds of ground barley,
100 pounds of linseed-oil meal, 14 pounds of sterilized steamed bone flour,
and 14 pounds of salt. About four pounds of the grain mixture daily should

be adequate for the bull calf at six months of age. This should be increased until he is receiving about six pounds daily when one year old.
In case skim milk is not available, a good thrifty bull calf can be raised
to maturity provided additional animal protein and somewhat more total

grain mixture is fed. The addition of about 25 per cent of skim-milk

powder, or soluble blood flour, or a combination of the two, to the foregoing grain mixture will promote good growth. A good supply of fresh
water should be available to the calf at all times.t
Legume hays, such as alfalfa, clover, and vetch, are high in nutritive
value and are very desirable for growing calves; however, good calves can
be grown when the hay fed is a cereal hay, such as oat hay or a mixed
grass and legume hay, or an all-grass hay. When a non-legume hay is fed,
it is desirable to increase the protein content of the grain mixture by the
addition of about 200 pounds of linseed-oil meal. A bull calf should have
attained about one-fifth of his mature weight at six nionths of age and
about one-third of his mature weight at one year of age.
Feeding the serviceable bull. The young hull is usually of sufficient
size and maturity for light service at ten to twelve months of age; however, from the period of one to two years of age, the bull is growing rapidly
and should be fed sufficiently to keep him in good condition. It is recommended that five to six pounds of the same grain mixture that was fed to
the young bull be given the bull daily from one to two years of age, sup-

plementing a good quality of hay. The older bull should always be fed
some grain. Feeding entirely on roughage results in the development of
a paunchy condition and may contribute to slowness and uncertainty in
breeding.

In some sections of the state, especially along the Coast, the cows in
a herd are bred to freshen within a short period of each other. Consequently, the bull should be prepared for the period of heavy service by paying

particular attention to his adequate exercising and feeding for about six
weeks previous to the breeding season. Ordinarily, for some time previous
to and during a period of heavy service about 6 pounds of the regular herd
grain mixture should be given daily to the bull. Either an overfat or
undernourished condition may result in impotency.

The general recommendation in feeding the mature bull is to limit
the hay allowance to about 15 pounds daily, to feed from 4 to 8 pounds
of a fairly light grain mixture, the actual amount varying with the size
and services of the bull, and, if possible, to supply a succulent feedstuff.
Silage may be fed in limited amounts of 15 to 20 pounds daily. As previously stated, too large an allowance of hay or silage, owing to their
A complete discussion of the raising of calves on dry call meals is given in Bulletin
290 of the Oregon Agricultural Experiment Station.
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bulky nature, tends to make the bull paunchy. Kale, roots, and crops cut
and fed green keep the dairy bull in excellent condition. Some breeders
regularly feed wet beet pulp to their herd sires. The ideal method of
feeding during the crop-growing season is to have an individual pasture
for the bull. Owing to the high cost of constructing an adequate fence,
however, this method is usually too expensive.
Particular attention should be paid to having an adequate water supply
for the bull at all times. A lack of fresh water will soon show itself in the
physical condition of the bull. Salt slioulti be provided the herd sire,
either as 2 per cent of the grain mixtttrc, or in a separate box in the bull
pen. Sterilized bone flour should be similarly given if a nun-legume hay
is being fed.

CARE AND MANAGEMENT OF THE SIRE
The three main essentials in the care and management of the herd
bull are (1) to insure the safety of the handlers, (2) to provide means for
sufficient exercise, and (3) to ma1ntain him in comfortable quarters.
A study of the dairy-cost-survey records in regard to how bulls are
maintained by the average breeder in Oregon gives the results shown in
Table VIII.
TABLE VIII. PERCENTAGE OF BULLS IN EACH REGION
HANDLED BY INDICATED METhODS
Method

Willamette
Valley

Irrigated

Coast
Regtons

All

Regions

Regtons

I

Kept in pen
Kept in pen with iniiividttal corral
or pasture
Kept tied, or in siancltton, to pasture or exercise inentiottecl
Kept in pen, or tted, arid staked jut
for pasture and exercise
Allowed to run with dairy herd
TOTALS

28

6

30

24

14

8

12

9

4

3

7

21

28

37
39

8
51

21

100

100

14

I

1

100

II

36
100

Size of pen not specified, and ii some cases may have been large enough for limited

exercise.

A study of Table VIII shows the very poor practices followed in
handling the bull. On the average, about one third of all the dairy bulls
in the state are allowed to run wtth the herd; another third are kept in
small pens or tied, or tti a stanchion without any provision for adequate
exercise; while the remaining tlnrd are more or less correctly handled by
having either indivtdual corrals, or by being staked out for pasture and
exercise. It seems that approximately twothirds of the bulls in the state
are handled in such a mantier as to beeonie poor breeders at an early age.
Only a few dairymctt have facilities whereby they could care properly for
a proven sire and ntatntatn him in service for a long period of time.
Many times the bull of serviceable age is allowed to run with the
dairy herd. Tltis ts very bad practice for several reasons. The bull will
waste his vitality because he will serve a cow several tinies during the
period of heat. Many times there ts no way of knowing definitely the
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exact time when the cow is pasture bred and this may result in sterile or
non-breeding cows, or in the drying up of a cow too quickly, or not soon
enough in the lactation period. Also, very often heifers will be bied before
they are sufficiently mature and the result is stunted cows. The breeder
who follows the practice of pasture breeding will soon find that lie is having cows freshen at all times of the year, and usually not as he would
desire to have them freshen.
Another very important reason for not allowing the herd sire to run
with the herd is the danger of injury to persons and damage to property.
The bull should always be regarded as an exceedingly dangerous animal,
even though he may appear quite gentle.

Ringing. When the young bull is about a year old, a ring should be
placed in his nose. A ring of copper, or preferably the stronger gun-metal,
2 or 21 inches in diameter should be used. It is well to teach the young

bull calf to lead with a halter, and after ringing to accustom him to

be led with the aid of a staff. This insures handling with safety and convenience. There is no excuse for handling a bull with only a rope or chain

attached to the ring. The ring in the nose of the older bull should be
examined from time to time, and in case it is worn, or too small, a new
and larger ring should be inserted.

Dehorning. There is no good reason for not dehorning the dairy bull
on the average farm. A bull without horns is considerably less dangerous.
The ordinary practice is to dehorn the bull when he is about 18 months
of age, at which time he has learned to use his horns. Dehorning at this
time will make him much more tractable and less dangerous. While the
dehorning of a bull may make him somewhat less attractive, there is a
tendency even in the show ring not to discriminate against the bull which
has been dehorned.

Housing and handling. Bull calves may be kept in pens with heifers
until about six months of age, after which time the young bull should be
placed in individual quarters. The best method of housing a bull of serviceable age is either to have an individual bull pen or a box stall in the barn,
opening into a good-sized, strongly fenced exercise corral which has
facilities for breeding the cows without it being necessary to handle the
bull. The bull pen and yard do not need to be expensively constructed but
should have the essentials of being strong enough to hold the bull at all
times and large enough to allow the bull to obtain plenty of exercise.
A plan for a bull pen showing the exercising yard and breeding-pen
is given in Figure 4. The bull pen itself need not be more than eleven or
twelve feet square and should be closed on three or all four sides, depending on the severity of the climate. It is highly recommended that the
bull pen be floored with either wood or concrete, it is desirable to have
in the bull pen a strong stanchion and a manger for feeding. The stanchion
can be used when it is desired to catch the bull for operations such as
ringing or hoof trimming and in order that he may be held safely when
work in the outside yard is necessary.
The exercise yard itself should be of sufficient size for the bull to get
plenty of exercise and thereby help to maintain his fertility. A minimum
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of at least 2,000 square feet in the exercise lot is recommended, and prefer-

ably the lot should be long and narrowfor example, 80 feet by 25 feet,
in which case the bull will take more exercise than if the lot is square. It
has been found desirable to have the bull's exercising lot follow the lane
along which the dairy herd goes daily to and from pasture. This keeps
the bull more contented and he will take more exercise.
The fence enclosing the bull's exercise lot should be sufficiently strong
to prevent him from breaking through. It should be five to six feet high
and so constructed that he cannot get his head through or under it.
The fence may be made of plank, poles, iron piping, barbed or woven
wire. If heavy woven wire is used, it is desirable to place one or two

strands of barbed wire on top; however, a fence made of woven wire
tends to become stretched by the bull pushing on it and is usually not

as durable as a wooden or iron pipe fence.
A fence made of 4-inch sapling poles can be cheaply constructed on
farms where poles may be cut. An excellent fence for the bull yard may
be made of 2x6-inch planks, each 16 feet long. Six such planks evenly
spaced will give the desired height of fence. In the case of plank or pole

fences, these should be nailed on the inside of substantial posts. The
posts should be at least 8 feet long and set about 2 feet in the ground.
The corner posts should be at least 8 inches in diameter and other posts
6 inches. The posts should be set 8 feet apart and the rows of planks
alternated so that the ends of three come at one post and the other three
at the next post. When iron piping is used, usually it is set in concrete
posts 8 to 10 feet apart.

Figure 5. A proven sire safely and cornforiably quartered.

j
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A breeding-pcn is a very desirable feature in the handling of any bull.
It can be built as indicated in Figure 4, or placed in any desirable location
in relation to the bull pen or exercising yard. The main feature is to have

a swinging gate so arranged that after the cow has beet placed in the
breeding-pen the gate Can be swung back to allow the bull to enter, and
after the cow has been served, to force the bull back into his yard by
closing the gate without the nccesity of the attendant going in with the
bull. When an old or heavy bull is being used, it may be desirable to have
a breeding rack which can be placed in the breeding-pen, especially when
mating to young heifers.

Exercise. f)atry bulls need a considerable amount of exercise if they
are to continue to be active breeding animals. 'I'housands of bulls go to
the butcher every year because they have become slow or sterile breeders.
In many cases this is caused by lack of sufficient exercise, . good-sized
exercising yard is of material assistance in keeping bulls in good breeding
condition, but with older bulls (and this includes many of the proven
sires) it may be necessary to provide additional means of exercise.
If two or more bulls are maintained and they are deliorned, it is usually
found that by turning them in the same exercise lot they will provide each

other with a considerable amount of exercise. The owner will have to
use his own discretion, however, depending upon the individual bulls and the

size and shape of the exercise lot, whether he should turn two or more
bulls in the lot together.
A large block of wood suspended from a horizontal bar on poles in
the exercising yard will sometimes induce the bull to exercise. Similarly,

an empty oil-barrel placed in the bull yard may provide some exercise.
Treadmills have been used successfully by many dairymen to provide
exercise for bulls. In many cases, the power developed is utilized. For

many years a treadmill was satisfactorily used to exercise bulls in th
State College dairy herd. For the past two years a commercial electric

bull exerciser has been used with excellent results. Figure 6 gives a good
idea of this bull exerciser. 'l'he herd bulls are exercised on tins apparatus
from one-half to three-fourths hour daily, The value of such au apparatus
in keeping proven sires in good breeding condition throughout the year
and over a period of years can scarcely be overestimated. Such a method
of exercising is especially valuable when no outside exercising pen is
available.

In case an exercise lot is not available, bulls may be exercised by

attaching a 10- to 12-foot chain from the ring in the bull's nose to a swivel

and sliding ring on an overhead cable set up between two poles from
seventy-five to one hundred feet apart. The practice of staking out bulls
for exercise and pasture is used by one out of every five dairymen in
Oregon. This method is satisfactory if precautions are taken to see that
the bull is securely staked at a place where human life is not in danger.
As previously stated, a staff should always be used when a bull is being
led.

When considering the matter of exercise for the bull, it must be rcmembered that this exercise should be provided throughout the year if
the bull's breeding efficiency is to be maintained,
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The bull that has ample means for exercise will usually wear his hoofs
down satisfactorily, but if adequate exercise is not provided, it is necessary
to trim the hoofs from time to time, thus preventing lameness.
Service. The young bull should be ready for light service when about
one year old. A well-grown-out, vigorous young bull may be used for an

occasional service when from 10 to 12 months of age. At from 12 to 15
months of age, the number of services should be limited to not more than
one per week, and from 15 months to 2 years of age to not more than two
services per week.

Figure 6. Electric bull exerciser.

The bull more than two years old may be considered a mature bull
in so far as services are concerned. The number of cows he will be able
to care for will depend on how evenly they are distributed throughout the
year. If the herd is mostly bred for fall or for spring freshening, a herd
of 50 or 60 cows should be considered the limit for any one bull. In case
the herd is bred continuously throughout the year, the sire might be able
to breed a considerably larger number. The bull should not be bred to
more than two cows a day, however, and preferably not to as many as this
for any length of time. In case the bull has been idle for some time, two
services may be allowed; otherwise, the cow should be removed to her
stanchion in the barn after one service.
If proper attention is paid to the features of good care and management of the herd sire, there is no reason why he should not remain a good
breeding animal until from ten to fifteen years of age. Fertile bulls of
an even older age have often been known. Too frequently the bull becomes sterile owing to poor management just at the time when his great
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value as a breeding sire becomes known and then it nay be too ate. Many
cases are known, however, of bulls vh cli bccaiiie mi potent for a period

of one or two years and later when placed under proper conditions of
feeding and nianarement, regained their hrLeding power,

Service records, .kieeord of all dates of service should be kept on
each cow in the herd. The normal heat period for cows is 21 days. The
service record assists the dairyman iii watching the cows for a return of
the heat period. A tabulated record of the service data of the bull and the
individual females in the herd gives information as to the breeding efficiency of the bull and the various females. Breeding records tell the
dairyman when the cow is to rcshen and thereby he knows definitely
when he should discontinue milking her in order that she may have a rest
period before her next lactation period. The normal gestation period for
the dairy cow is 282 days. If a gestation table is not available, the probable
date of calving may be obtained by counting back three months from the
date of service and adding ten days.
The system of record keepi n g should be permanent and some means

of identifying the cows and young stock in the herd should be adopted,
so that at a later date the age, breeding record, and sire and dam of any
animal in the herd can he determined. This is as important in the grade
as in the pure-bred herd if a constructive breeding program is to be followed.

BREEDING DAIRY CATTLE
The genetics of animal breeding. The science of genetics gives a basis
for Constructive animal breeding. Genetics may be defined as a study of
the resemblances and differences of animals related by descent. It is concerned with the basis of hereditary transmission and the development of
the fertilized egg to the mature animal.
The carriers of hereditary characteristics are the chromosomes found
in the sex cells. The cH romosoines are definite in type, and number for a

particular Species and contain definite hereditary elements known as

factors or genes. Each characteristic of an individual is determined by the
interaction of one or more factors Irons each parent. The factor or factors concerned with a certain character may be either completely or partly
dominant or recessive. TI dominant, the character is manifested in the resulting individual. 'l'he recessive factor or factors may he carried for several generations, however, and lilay be expressed as a character when a
male and female carrying the recessive factor or factors are mated.
Animals tend to transnut th characteristics which they in turn have
inherited, although variations do occur. The degree to which animals are

dominant for certain characteristics can, in the last analysis, only be
determined by breeding. fly the continued use of animals that have
proved themselves to be potent for certain characteristics, however, the

clement of chance is diminished and real iinprovcineiit can be hoped for.
The development of dairy cattle breeds. Fossil remains indicate that
cattle existed in Europe and Asia at least as early as the beginning of the
new Stone Age six thousand years ago. The dometication of cattle apparently took olace at least 2,000 years B.C., since models found in tombs of
the Egyptians indicate that cattle were dnnicsticated at that early date. t )f
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the modern dairy breeds important in the United States, the Holstein
breed is the oldest, having originated at least 2,000 years ago. The Guernsey and Jersey breeds have been bred pure for approximately 500 years,
and the Ayrshire breed some 200 years. No cattle are native of America.
When cattle were first domesticated they gave only enough milk to
nourish their young. Since man first began to control the selection,
breeding, feeding, and care of the dairy cow, she has been improved to a

remarkable degree. There are hundreds of cows in America today that
have produced from 20,000 to 30,000 pounds of milk and 700 to 1,000 pounds

of butter-fat in a year. The remarkable development of Ihe pure breeds of
dairy cattle is indicated by the development of these high-producing
animals.

Desirable environmental conditions, careful selection of breeding

animals, and in some cases fairly close breeding in order to fix characteristics had much to do with the early development of the modern breeds
of dairy cattle. The present-day breeders are more concerned with the improvement of the breeds now on hand rather than the development of new
breeds. Breeders realize that by careful selection of animals of the highly
developed breeds of today, they are taking advantage of the great amount
of work that has been done to bring the breeds to their present point of
perfection.

Definition of cattle terms. The following recognized terms are used
in connection with scientific cattle breeding:
Pusx BRED. A pure-bred animal is one that is registered or entitled to reg-

istry in the record book established for the breed. It should not be confused with the term 'thoroughbred," which is properly applied to a
particular breed of horses.
GRADE. This term is relative and usually refers to a grade of some partic-

ular breed, such as a grade Jersey. Usually a grade is the result of one

or more crosses of pure-bred animals on scrub or grade animals. Such an
animal cannot be registered in the herd books of this country regardless
of the number of crosses of pure-bred animals in its ancestry.
CROSS-BRED. This term refers to an animal that is the result of crossing

parents of two breeds, such as pure-bred animals of the Jersey and
Guernsey breeds. Such an animal is not entitled to registration.

ScRuB. This term "scrub" is applied to an animal that does not have the
characteristics of any of the major dairy breeds and is usually native, unimproved stock. Ordinarily very little is known of the inheritance of such
an animal. The term is also used to describe a very poor individual that
may be a high grade or pure-bred.
Methods of breeding. The breeder of cattle distinguishes five principal breeding methods: inbreeding, line-breeding, outcrossing, crossbreeding, and grading.
INBREEDING. Inbreeding is generally considered as the mating of animals

carrying more than 50 per cent of common blood, such as sire on daughter, brother on sister, etc. Inbreeding is one of the best means at the
command of the expert breeder to fix or concentrate desirable character-
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istics in his cattle, but it will aiso fix undesirable characteristics, such as
reduced fertility, therefore it is dangerous if practiced by other than the
skillful and understanding breeder. It is very unwise to inbreed inferior
stock because any weaknesses are simply intensified.
LINE-IiREEIJING. Line-breeding is usually regarded as the mating of individ-

uals that have common anccstors but that arc far enough removed so
that the relationship is less than 50 per cent of the same blood. The mating
of single cousins or of grandparents and grandoffspring arc examples of
line-breeding. Ordinarily it is rcgardcd as breeding within a particular

family of a breed. At the present time it is probably the most popular of
all the systems of breeding. In line-breeding usually none of the bad results

are obtained which come from inbreeding and the main benefits arc
obtained, although it is a slower process. Inasmuch as there arc many
outstanding herds of all of the major dairy breeds at the present time, it

is possible to obtain superior animals for breeding without practicing inbreeding. Line-brecding is ordinarily the system of breeding recommended for the grading up of a dairy herd.
Oriciiossixe. Outcrossing is the system of breeding within a breed of
animals that have very little common blood. Ordinarily considered, it is
the mating of animals that have 25 per cent or less of common blood, and
is therefore the other extreme to inbreeding. Ordinarily, two main points
are in mind when outerossing IS practiced; namely, to introduce new
blood into a close-bred family, or to follow the practice known as breeding the best animals to the best, regardless of the line of breeding of any
particular individual. The outcrossing of some families within a breed
tends to produce considerable variation so that, ordinarily considered,
line-breeding is the safcr practice for the mail with limited means. Many
of the outstanding animals of the various breeds, however, are the results
of outcrossing.
CRoss-nREED!No. Cross-breeding, as thc name implies, is the crossing of

two definite breeds of livestock. This system of breeding is not recommended. Cross-breeding experiments that have been made with the various dairy breeds do not indicate that th offspring are superior to the
parents and the many variations resulting niakcs this practice very undesirable. The same thing is true \vmth the man who is grading up his herd
by the use of pure-bred sires. 'fhie wise course for the dairyman who is

trying to improve his herd by the use of pure-bred sires is to select one
breed antI to continue to use sires from this breed. By this method he
can soon obtain a herd of cattle that, in so far as purity of blood is concerned, approaches that of pure-bred animals.
GiIADING. The system of breeding known as grading is the mating of pure-

bred animals to scrub or grade animals fcir the purpose of improving them.
Ordinarily, this is the mating of a pure-bred sire on grade or scrub

females, and it is the most practical method which has been used to niprove the production of dairy cattle. That there is very much room for
improvement along this line is indicated by the fact that only about onefourth of the bulls that head the dairy herds in the country are pure-bred
animals. The State of Oregon is ahead of the country as a whole in this
respect, for, in the cost-of-production survey of representative farms in
the state, It was found that 70 per cent of the herds were headed by reg-
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istered pure-bred bulls and 19 per cent of the remainder were headed by
bulls which, according to the owner, were eligible to registry, leaving only
11 per cent of the herds in the survey that were headed by grade or scrub
animals.

It is through the sire that improvement is most economically made,
inasmuch as the sire is mated to all of the female animals. By the continued use of pure-bred sires, the stock will have in a few generations the
appearance and producing ability of pure-breds. After three generations of
using pure-bred sires on scrub dams, the offspring would have 87i per
cent of pure blood, and after six generations of pure-bred sires they would
have a little more than 98 per cent of pure blood. Animals carrying this
high percentage of pure blood should produce very nearly the same as
pure-bred animals.

That it pays to use pure-bred sires in grading up the dairy herd is indicated by many experiments. An example of the results that may be obtained by using pure-bred dairy bulls on scrub females is the demonstration started at the Iowa State College in 1907. Guernsey, Jersey, and
Holstein bulls were used on scrub dams that averaged 3,660 pounds of
milk and 171 pounds of butter-fat. When compared with the scrub dams

the first generation grades produced on the average 64 per cent more
milk and 52 per cent more butter-fat, and the second generation grades
showed an increase of 130 per cent in milk production and 109 per cent
in butter-fat production. In other words, in two generations of using
pure-bred dairy sires the increased production of milk and butter-fat was
more than 100 per Cent. The improvement in body type as well as the
greater economy of production was just as marked as the increase in

actual production.
In a recent study by the U. S. Department of Agriculture, a comparison was made of the records of 29,397 pure-bred and 71,745 grade cows of
the four major dairy breeds, as tested in dairy-herd-improvement associa-

tions in the United States. In the case of each of the four major dairy

breeds; namely, Holstein, Jersey, Guernsey, and Ayrshire, the pure-bred
animals produced more milk, more butter-fat, and gave a higher yearly income over feed costs than did the grade animals of the same breed. The
actual average production of all pure-breds was 303 pounds of butter-fat
per animal and for all grade animals 284 pounds of butter-fat. No corrections were made for the age of the various animals. It is interesting to
note the high average production of the grade animals that were tested
in dairy-herd-improvement associations as compared to the average dairy
cow in the United States. This would indicate that the dairymen who are
testing their cows in dairy-herd-improvement associations are using pure-

bred dairy bulls to increase the average production and are feeding,
culling, and caring for their herds better than the average dairyman.

SELECTION OF THE DAIRY SIRE
Factors to be considered in the careful selection of a dairy sire are the

following:

Character of the offspring both in production and
type; proven sires.
Pedigree.
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Type and individuality.
Brced.

Relationship to animals to be bred.
1-'opularity of blood lines.

Reputation of the breeder.
Age.

Fertility.
Health.
Cost,

All of the points are important, but it is believed the most important
is that of the character of the offspring or the proven sire, therefore this
will be discussed first.
A proven sire nay be regarded as one having a minimum of five unselected tested daughters out of tested dams. The plane of production of
the dammis of the daughters is an important consideration. In case the
dams have a high average production, then a bull might be called a bull
proven for good production if lie is able only to maintain this high production in his daughters; on the other hand, if he is mated to dams which
have a low average production, then the amount of increase in his daughters
should be considerably higher. On the average, a good proven sire should

have daughters averaging 20 per cent higher than the breed average in
butter-fat production. it isw eEl to bear in mind that a sire should be
proved by unselected daughters; arid that at least five, and preferably as
many as ten daughters, should be in production in order to obtain an
accurate index of the producing ability of the sire. Also it is well to
emphasize that similar conditions of feeding and management should
prevail when production records of the dams and daughters are made.
It is preferable to select a bull that has proved himself prepotent by
a uniformly higls increase in milk and buiter-Iat production of his daughters over their damns rather than the bull which has increased markedly the

production of sonic daughters and actually decreased the production of
other daughters. A bull such as the latter tends to mncmease the amount of
variation in the herd and his daughters must be carefully selected for
further herd improvement. A bull that has sired only average production performance in Ins daughters might be satisfactorily used in lowerproducing herds of either tradcs or pure-breds, whereas he would be unacceptable for the highly developed herd of pure-bred cattle. As a general
rule, a proven sire should not be used in any pure-bred herd f the average
production of his daughters is not equal to the average for the breed.

Methods of proving sires. There are threc methods that have been
generally used to determine the ability of a sire in so far as transmitting
milk and butter-fat production is concerned. These three methods are:
(1) Peai-l-Gowen Method with adaptation by Graves, (2) Mount Hope
index, (3) Gowen-Gifford Method.
(I) Ti-IF: PEARL-COWER smicinon. This method is a simple comparison of
the average computed mature production of the daughters of a bull with
the dams of the particular daughters. It is recommended that ten dansdaughter pairs be available for comparison. A particular bull's index is
expressed as the average increase or decrease in production of the daugh-
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ters in relation to the dams. As thus expressed, it does not indicate the
relative level of production of the bull's daughters. To be of value, it

should give not only the difference in production of the dams and daughters, but the actual production of both groups. The bull which increases

the production in his daughters from low-producing dams may not be
nearly as valuable as the bull which maintains or even lowers slightly the
production in daughters from a group of high-producing dams; therefore,
the necessity for showing the actual production of both dams and daughters, as well as the difference in production.
(2) THE MOUNT HOPE INDEX METHOD. The Mount Hope index which has re-

ceived considerable publicity was formulated by Dr. Goodale of the Mount

Hope Farms, Massachusetts. The study was largely based upon the re-

sults of cross-breeding experiments with cattle by Gowen and others at the
Maine Agricultural Experiment Station. Gowen, among other investigators, has found that the milk yields of the first generation of daughters of
a cross of high-producing and low-producing breeds of cattle is nearer the

production of the parents transmitting high milk production. Actually
milk production is about seventh-tenths (.7) of the way toward the higher
parent. In the case of butter-fat, it has been found that the first generation
animals tend to approach the low-testing parents rather than the high-

testing parents, the butter-fat test being about fourth-tenths (.4) of the way
toward the higher parent. After studying the records of sires of various
breeds, Goodale formulated a mathematical index by means of which the
transmitting ability of a particular sire can be determined.
The method used to determine the Mount Hope index of a particular
sire is as follows

Total amount of milk. The average mature equivalent of milk
production of all daughters of a bull is computed, and also the average
mature equivalent milk production of the respective dams is obtained and
the difference between the average production of dams and daughters is
determined. If the daughter's average milk production exceeds the dam's
average, then three-sevenths (or .4286) of the difference is added to the
daughter's average to get the bull's index figure for milk production. if

the daughter's average is less than the dam's average mifk production, then
seven-thirds (or 2.333) of the difference is subtracted from the daughter's
average to get the bull's milk-index figure.
Butter-fat percentage. If the daughter's average butter-fat percentage exceeds the dam's average butter-fat percentage, then three-halves

(or 1.5) of the difference is added to the daughter's average to get the
bull's butter-fat per-cent index. If the daughter's average is less than the
dam's average butter-fat per cent, two-thirds (or .667) of the difference is
subtracted from the daughter's average to get the bull's butter-fat percent index.

Total butter-fat. The totaJ pounds of butter-fat index for the bull
is obtained by multiplying the milk index by the butter-fat percentage
index.

The Mount Hope index has been received in some quarters with very
great favor and in other quarters has met with more or less disapproval.
It has recently been adopted with modifications by the Holstein-Freisian
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Association of America for applying to Holstein sires in herds which are
being tested under the herd-test plan. It has also been adopted by dairy
cattle associations in other countries. It has been criticized by some
investigators because of the basis on which it was founded, and by others
because it does not show the variation in production of the various daugls'
ters of the bull. It seems that it may stress to too great an extent the
records of extreme daughters whether they are high or low producers.
Also, in

the case of the dam, the actual records of production are

used, when as a matter of fact, she may not transmit according to what her
actual records niay be; whereas, in the case of the sire, the actual transmission of the animal through his daughters is considered. Another objection is the amount of labor involved in computing the index. Possibly the
most significant objection i5 the fact that the index cannot be applied to
many bulls, owing to the fact that in many cases no records arc available
on the dams of the pai-ticular bulls daughters. This objection may be
significant at the present timc, but it may stimulate the obtaining of records
on more animals, which in itself would be an important consideration for
a moi-e general adoption of the index.
(3) Tn CowaN-Girt-otto atEruoo. According to this method of indicating

the proven sire, the average production of the daughters of the bull arc
used as the sire's index, no allowance being made for the inheritance
derived from the dams. For this method it usually is recommended that
the records of ten or more daughters unselected so far as production is
concerned be considered in order to indicate the transmitting ability of
the sire.

The authors of thitt method do not believe that the dani should be

disregarded but that, on the average, the dam's influence would be
equalized. The authors also point out that the reason for not considering
the dam to a larger extent is the fact that it is usually her own record
which is available and not her transmitting ability as shown by her sons

and daughtersthat the dam will transmit more nearly the average for
the breed than that of her own record. Also this method of proving a sire
is much easier to compute and more bulls can be proved by it, inasmuch as
it is not necessary to have production records of the dams of the daughters
of a particular bull. 'l'his method of proving bulls has recently been adopted
by the American Jersey Cattle Club for pure-bred bulls of the Jersey breed.
Students and breeders who are in favor of the Mount Hope index
point out that the dams cannot be neglected if we are to consider the transmitting of a sire through his daughters. According to the Gowen-Gifford
method of proving bulls, there niight be two sires, the average production
of each of whose daughters were 12,000 pounds of mills yearly, although the

daughters of one bull were from dams that averaged 14,000 pounds of
milk yearly and the daughters of the other bull from dams that averaged
10,000 pounds of milk yearly. According to the Mount Hope index, the
bull which increased the production by 2,000 pounds of milk for the

average daughter \vould have a total milk index of 12,837 pounds, whereas
the bull svhieh decreased mills production by 2,000 pounds in his average
daughter would have a milk index of 7,334 pounds. In this case the Mount

Hope index probably gives the more accurate estimation of the transmitting ability of the two sires.
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Regardless of the criticisms of the three methods of proving sires discussed above, there is no question that they all have merit and that each
or any of them are very much better than no method at all in attempting
to prove bulls. Some breeders believe that a sire that proves very prepotent for increasing production according to any of the above methods
in one herd would not necessarily be a prepotent bull in another herd,
owing to the fact that he would not "nick" well with the different blood
lines showing up in the different herds. There is no definite evidence to
support the belief, but future investigations may throw some light on this
possibility. For the present it seems very unwise to neglect to prove sires
wherever possible and once they are proved prepotent for transmitting

high production to use them as long as they are serviceable. An increase in the production of milk and butter-fat per cow would undoubtedly

come about much faster if more bulls were proved and kept in service.
Similarly, by proving the sire at an early age he can be sent to the butcher
if he sires poor daughters.
There is no question concerning the need for more proven sires. At
the present time undoubtedly, more dairymen and breeders would use
proven sires if it were possible to obtain them. The scarcity and cost are
the two factors that limit the use of more proven sires. In so far as the
scarcity is concerned, there is no question that within a few years this
could be remedied considerably if more dairymen would enter dairyherd-improvement associations, or, in the case of pure-bred breeders
place their herds on the herd-test plan of the various breed associations.
It seems that many dairymen and breeders are not taking advantage
of an opportunity to capitalize on the sale of their bulls when through
with their services by proving such bulls and, in case they prove prepotent,
realizing on the increased sale value.

Selection by pedigree. As indicated, most dairymen and breeders will
find at the present time that it is somewhat difficult to locate a sire that
has proved his ability to sire good producing offspring. They must, therefore, rely on the next best method of selecting a sire, and that is selection
by a study of the pedigrees of unproven bulls. The selection by pedigree
requires more thought and consideration than in the case of the selection
of the proven sire because it is not known what the bull will transmit and
all available information should be studied to determine what the chances
are of the sire proving to be a transmitter of high milk and butter-fat production.

The pedigree of the prospective dairy sire should contain two kinds
of information: (1) It should show the line of breeding or tabulation of
the ancestors of the animal for several generations and (2) it should give

the production and transmitting records of the near ancestors. On the
average, 50 per cent of the influence on a particular individual comes from

the two parents and 25 per cent from the four grandparents. It is easily
understood, then, why several outstanding individuals in the fourth and
fifth generations would have very little value in determining the inheritance
of a particular animal.
A study of the tabulation of ancestors for the first four or five generations, however, does give valuable information as to the systems of mating
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and the family lines of breedino that have been followed to produce the
animal under consideration.

The rst consideration in evaluating the pedigree of the prospective
herd bull should he given to his sire. The sire should be an animal that
has proved his ability to transmit high production to his daughters, and

through Iris sons, half-brothers of the prospective herd sire. It is important
to consider whether the daughters of the sire are unifornily high producers
and whether all or only se]ected daughters were tested. In case it is found

after considering these various points that the sire has a high index for
transmitting mills and butter-lat production, a fairly accurate idea can be
had of what tIre prospective bull will receive in inheritance from his sire.
The maternal side of the prospective bulls pedigree should receive the
next consideration. The most important point are: (1) the record of the
dam herself, (2) the record of her half-si ters from the same sire, and (3)
the record of the dams ofisprini4 An average of the records of two or
more daughters of the dam, the dams own record, and the aver-age record
of her half-sisters and full sisters should give a very good indication of
what the dam will transmit. If tIre daro is an exceptionally highi-recoid
daughter of her sire, then she will probably transmit more nearly the average production of icr half-sisters than she will her own level of production.

In any case, the dam's record should he high anti the average records of
her half-sisters should also be high. In other words, the niaternal grandsire should have a high transmitting index. The same is truc of the paternal grandsire. Similarly the paternal and maternal grancldams should have
good production antI tronsnritting records.
If available, records of full brothers and full sisters of tIre prospective
herd sire give valuable information. The records of full sisters show high
correlation with each other and, on the average, two or more such full
sisters give a good indicaticin of \vh-at the full brother would transmit.

If complete records arc available on the parental and grandparental
generations as indicated above, there is very little advantage in going
further back in the pedigree. Sirrilarly, the absence of production records
in the first two generations means that there is little value in studying the
pedigree further.
Pedigrecs also often give the records of show winnings which are of
importance only in that they indicate the type of individuals composing the
pedigrees and, in the ease of the average tlairyman, should receive a much
smaller amount of consideration than tIre actual production records of the
animal -

Further information on the pedrgrces that has not been stressed but
which is valuable to obtain is the longevity and fertility of the animals
making up the pedigree. It is vell lsnarvn that some families within a
particular breed or that individual animals in the same family show much
longer life arid greater fertility than other individuals and families.

\Vhile cattle have not been selected on this basis to any large ex-

tent in the past, there is no question but that in the future, dairymen and
breeders should pay more attention to this consideration, especially when
selecting- their herd sires.
In making a study of the pedigree of an animal, it might be well to
point out tIre practice, especially of some comnrereial pedigree concerns,
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of inserting filler material. This usually consists of the bringing forward of
material from more removed generations to the close-up generations. Such
information should be carefully analyzed and the exact relationship existing between the animal referred to and the animal showing in the pedigree
should be determined. The Holstein breed association formerly used the
method of expressing butter-fat records in terms of 80 per cent butter, but

at the present time the association and most Holstein breeders are using
the butter-fat basis.
Selection by type and individuality. It is a well-known fact that body
conformation and breed type have been important factors in the development of the major dairy breeds. Dairy cattle have been judged in the show
rings and passed upon by registration committees for more than 100 years,
thus indicating that the judging of dairy cattle by their outward appearance
has merit. There is ample evidence to indicate that an animal of good dairy
conformation and whose ancestors had the same good dairy conformation
will produce similar offspring.

Animals of good dairy type are more pleasing to the eye and bring
higher prices when offered for sale than animals having similar pedigree
'records, but which do not have good body type. In the case of the bull it
is extremely difficult to ascertain from his appearance what the production
of his offspring will be. It is much easier to select a cow of the type indicating a high-producing animal than it is to select a bull that will sire highproducing daughters. In the case of the proven sire, it is, of course, easy

to determine what type of offspring the sire has transmitted. A good

dairy cow should be large, have good capacity, a strong constitution, dairy
refinement and a well-developed mammary system. With the young bull,

a consideration of the type of his dam and his half-sisters from both his
sire and his dam will give the best indication of the type of animals he
will sire.

The bull selected should be fairly typical of the breed and fairly large
in size for the breed. In addition to good body conformation, he should
exhibit plenty of vigor and masculinity combined with good quality.

The selection of the dairy sire on the basis of type alone is a very
dangerous procedure, but it should receive some consideration when selecting the proven sire or selecting a young animal on the basis of his pedigree.
Considerably more attention should be paid to breed type by the pure-bred
breeder than by the average dairyman.
Other considerations in the selection of the sire are breed, relationship

to animals already owned, popularity of blood lines, reputation of the

breeder, age, fertility, health, and cost.
BREED. The breed of the sire to be selected is for the most part of concern
only to the dairyman selectink his first sire for an unimproved herd. Once

a breed has been decided upon for grading up a herd, it is recommended
that sires of the same breed be continuously selected. The characteristics
of the major breeds of dairy cattle are fairly well established and quite
generally known. The usual recommendation for the dairyman who is
selecting his first sire to use on an unimproved herd is to select a sire from
the breed that is best liked, that has proved the most successful in the
particular community, and that best meets the requirements for economical production of the product or products to be sold.
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RELATIONSHIP TO ANIMALS OWNED. The animal selected to head the herd

should ordinarily not be too closely related to the female stock to which he
is to be mated. If inbreeding is attempted, it should be carried on only to a
limited extent until the results of such close breeding are manifested.
Inbreeding tends to concentrate characteristics whether they are good or

bad. Similarly, too distantly related sires are not recommended for the
average dairyman and breeder as highly as are animals that show breeding
within the same family lines. The mating- of totally unrelated lines tends
to increase variations in the offspring resulting.
POPULASITY OF IJL000 LINES. The popularity of the blood lines of the sire

selected is Primarily of interest to the breeder of pure-bred cattle. It is
well known that annnals of certain families or lines demand better sale
prices than do animals of other blood lines. This consideration is therefore
important for the breeder of pure-bred cattle who makes a practice of selling breeding stock. The popularity of various blood lines in the particular
breed varies with the communities and sections of the State and sections of
the country, and may or may not be particularly merited. The greater
popularity of certain families may be due to more extensive advertising in
magazines and at shows, or to a greater amount of actual testing of the
cattle for milk and butter-fat production and the popularizing o the records.
REPUTATION om- THE BEEEDER. The reputation of thc breeder of the pros-

pective sire is an important consideration, especially for the man selecting
a Sire for the pLire-bred herd. The reputable breeder stands back of the
animals he sells, and th word of such a breeder carries niucli weight. The
active breeder is continually testing his cattle, and additional records
usually enhance the value of any animals that he has sold. The resale value
of a bull is usually higher if he originated in a well-established herd.
AGE. The age of the bull selected may or may not be an important
consideration. To be a proven sire the bull must be about five years old
or older. In ease he is not a proven sire and it is necessary to select entirely by pedigree, it is perhaps wiser to select a young animal winch has more
of his useful life before hun than to select an aged bull. There is no evidence to prove the assertion that the mature bull is more prepotent than a
young animal. A young animal is easier to handle, costs less to maintain,
and on the average will probably be a more sure breeder than the older
animal. Hence, unless the aged bull ha- proved Ins prepoteney, and other
considerations are about equal, the young bull should be chosen.
The selection of an aged bnll on the basis of what his young daughters
not yet in nnlk look like is a questionable procedure, as it is practically
impossible to tell froni a young heifer what her future production will be.
On the other hand, there is no good reason why the aged bull should not
be selected if he has proved his ability to transmit high milk and buttei--fat
production to Ins offspring. He may be somewhat harder to handle and
will cost more to maintain, but these points are easily offset by his proved
p re potency.

FERTILIrY .A bull should be purchased with the understanding that if he

does not prove to be a sure breeder he will be replaced or the purchase
price refunded. The aged bull is more apt to be a siow and uncertain
breeder than is the younger animal. The conditions under which the older

34

AGRICULTURAL EXPERIMENT STATION BULLETIN 312

bull has been kept are important considerations in determining his breeding efficiency. A bull that is maintained in a small pen without adequate
exercise and is fed largely on hay is very apt to become a slow or uncertain
breeder in a short time. The sale value of the best proven sire reverts to
what he will bring for beef once he becomes infertile. On the other hand,
there is no good reason why a bull that is well cared for in so far as proper
feeding and management is concerned, will not retain his fertility until at
least ten years of age and many bulls remain in service until a much older
age.

The fertility of the individual ancestors and family lines back of the

prospective herd sire is a good indication of the fertility of the bull himself,
provided he is maintained under proper conditions.
HEALTH. In addition to being a sure breeder, the animal selected as a sire
should be in good physical condition and he free of any infectious disease.
He should be purchased on the basis of the blood tests for tuberculosis and
mfectious abortion. Experimental evidence does not indicate that there is
much danger of the bull transmitting infectious abortion even though he is

a reactor to the disease. The abortion-reacting bull must necessarily be
considered as a possible source of abortion infection, however, especially
if the poor practice of allowing him to run with the herd is followed.

COST. In most herds the bull represents the main influence for increasing

prduction. While, in so far as improvement is concerned, the bull represents half or more than half of the herd, it is not necessary to invest as
much in the bull as is invested in the females in the herd. A good bull will
give returns on a high investment whereas a poor bull is very expensive
regardless of the cost. Considering his influence, it seems that an investment of 10 to 20 per cent of the total investment in cows is not too much
to invest in a good herd sire.
From the cost data given in the first part of this bulletin, it is shown
that the higher-priced bulls were, on the average, better investments. This
was due to the fact that the calves sired by the higher-priced bulls are more
valuable and the bulls have a higher resale value. The cost of feeding and
maintaining the good bull and the poor bull is practically the same.
Bulls that have proved their ability to sire high-producing offspring,
may be purchased at a considerable cash outlay and still be a profitablc
investment. The actual investment in the bull will depend upon how well
he measures up to the considerations given heretofore and upon the size
of the herd and quality of the animals in the herd of the prospective purchaser. In the case of the proven sire, a fairly accurate estimate can be
made of his intrinsic value to the prospective purchaser. It is not uncommon to find proven sires that have increased the average production of
their daughters by 100 pounds of butter-fat over that of their dams which,
in turn, were animals of good production and this influence continues on
down from generation to generation.
In the case of the young bull selected on the basis of pedigree and
individuality, it is not recommended that a speculative investment be made
because the young animal showing a very strong pedigree may not transmit the milk and butter-fat production which he inherited. On the other
hand, any well-bred, unproven bull merits a reasonable price and the better
his pedigree the greater are his chances of proving a success. A good purebred bull should be in service in every dairy herd.
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Appendix
EXPLANATION OF COST ITEMS AND METHODS USED
The dairy-cost study front which the data uscd in this bulletin wcre
obtained, was carried on by the survey method in the twenty-two leading
Counties in dairy production in Oregon during the three years ending April
1, 1932. With the assistaucc of county agents and others familiar with
local conditions in each county an impartial selection was made of representative commercial dairymen with six or flare cows, excluding dairymen
who were primarily breeders.
The cost data were obtained from these dairymen in personal interviews by representatives of the Oregon Agricultural Experiment Station.
The figures obtained were based largely on careful, detailed estimates made
by the dairymen, but books and records were used whenever available.
Most of the tabulations used in this bulletin were for the last year of
the study in order to show the most recent figures available. In all cases,
however, similar relationships were found in thc two previous years.
Average number of bulls. The number of bulls was based on the total
number of months that each bull, used for service, was kept (luring the
year. The average number was obtained by dividing by 12 the total number
of months for all service bulls kept.

Amounts of feed. The amounts of feed consumed were determined by

checking against each other the ration fed and the net amount of feed

consumed, as indicated by the total amounts of feed produced on the farni,
the amounts purchased, sold, and on hand at the beginning and end of the
year, and the amounts consumed by other livestock on the farm.

Roughage. Hay raised was charged at sale value in the barn; hay
purchased, at actual cost, including hauling.
Succulents. Except in the very few cases of sales of succulent feeds, in
which the actuaL sale value was used, all silage, kale and other green feed,
and roots, were charged at $5.00 per ton the first year, $4.00 per ton the
second, and $3.50 the third year.

Concentrates. Grain and other concentrates purchased were charged
at actual cost, includuig hauling. C;rain raised as charged at sale value on
the farm. If chopped or ground, the prevailing commercial rate for chopping or grinding was included in the value of the feed.

Pasture was valued at prevailing rates per head per niionthi for pasture
of similar quality.

Labor. This was only the direct work of feeding and caring for the
bull and did riot include the labor involved iii raising the feed. It covered
the work of the operator of the dairy, menibcrs of the family, and lured
labor, all valued at prevailing wages for similar work and including ti-ic
value of board, if furnished,
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Shelter. The interest depreciation, and repairs on any buildings used
by the bulls, was carefully estimated. Interest was computed at 5 per cent;
depreciation was based on the value and estimated life of the building.
Interest on bulls. Interest was computed at five per cent on the average value of the bulls. The bulls were valued at prevailing market price for
bulls of similar quality, or in other words, at replacement value.

Depreciation of bulls. This figure represents death loss, and loss on
bulls sold, but does not include the drop in market value that occurred

during the period of this study. The depreciation was computed as follows:
The sum of the value of bulls sold and the value of the bulls at the end of
the year on all of the farms was subtracted from the sum of the value of
the bulls at the beginning of the year, the value of bulls purchased, and the
value of bulls raised at the time of beginning service. From this "net de-

crease" was then subtracted the decrease in inventory value of the bulls
during the year, caused by the general decline in cattle values. The amount
of the depreciation thus determined averaged about 2 per cent of the value
of the bulls and, as explained more fully in the preceding text, the percentage was approximately the same for bulls of different values. In accordance with this, a flat depreciation rate of 2 per cent of the value of the bull
was used as the annual depreciation of each individual bull.

Miscellaneous. A number of smaller items are included under this

heading, of which the more important are: veterinary fees, medicine, tuberculosis and abortion testing, bedding, salt, minerals, insurance, and taxes.

Credit for service fees. This is the actual amount received from this
source during the year.
Credit for manure. The figures for this were based on the dairyman's
estimate of the value at the barn of the manure saved. Manure dropped in
pastures was not credited because the charge for pasture was a net amount
in addition to the manure left in the pasture. In many cases the amount of
manure saved from the bull could not be estimated satisfactorily and the prorata amount of all manure produced on the farm was used.
Number of cows per bull. Data were based on the total number of
months that each cow was in the herd during the year, including the dry
period.

Number of heifers per bull. Data were based on one-half of the average number of heifers and heifer calves as determined from the number of
months that each animal was in the herd during the year.
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Aie of Bull:
12 yr.

II yr.

10 yr.

9 yr.

8 yr.

7 yr.

A PROVEN SIRE
6 yr.
At east five daughters

complete lactation

5 yr.

El rst hei fers freshen
4 yr.

3 yr.

First calves dropped
2 yr.

1 yr.

Birth

Figure 7. THE PROVEN SIRE IS A
LONG-TIME ENTERPRISE. It takes at
least six years to develop a proven sire. His
greatest value is from the 7th year on. The

bull must therefore he so cared for

arid

managed as to maintain his health, vigor,
and fertility for a long life. (Adapted from

Fraser, \V. J., flsirv Earning, p. 55.)
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E. L. POTTER, M.S
0. M. NELSON, B.S
A. W. OLIVER, M.S

G. V. CarsoN, M.S
J. E. SIMMoNs, M.S
W. B. BOLLEN, Ph.D

J. S. JONES, M.S.A
R. H. ROBINSON, M.5

J. It. Hsso, Ph.D
D. E. BULLIS, M.S
M. B. HATCH, B.S

P. M. BRANDT, A.M
G. WILSTER, Ph.D

I. It. JONES, Ph.D
D. C. MOTE, Ph.D
0. LARSON, M.S
G. THOMPSON, M.S

F. G. HINMAN, M.S

S. Josss, M.S

K. tV. GRAY, B.S
\V. D. EDWARDS, B.S

R. E. DIMICK, M.S
H. D. SCUDDER, B.S

H. E. SELBY, B.S
G. W. KUNLSIAN, M.S
A. S. BUBBlER, M.S

Ass't Plant Breeder (Fiber Flax mv.) Bur. of P1. Ind.
Assistant Botanist Seed Laboratory (Seed Analyst)

Animal Husbandry
.Animal Husbandman in Charge
Animal Husbandman
Assistant Animal Husbandman
Bacteriology
Bacteriologist in Charge
Associate Bacteriologist
Assistant Bacteriologist
Chemistry
Chemist in Charge
Chemist (Insecticides and Fungicides)
Chemist (Animal Nutrition)
Assistant Chemist
Assistant Chemist
Dairy Husbandry
Dairy Husbandman in Charge
Dairy Husbandman (Dairy Manufacturing)
.Associate Dairy Husbandman
Entomology
Entomologist in Charge
Entomologist, Stored Products Insects
.Assistant Entomologist
Junior Entomologist, Stored Products lnsects
Assistant Entomologist
Assistant Entomologist
Assistant Entomologist
Assistant Entomoloist
Farm Management
Economist in Farm Management in Charge
Associate Economist (Farm Management)
Assistant Economist (Farm Management)
Assistant Economist (Farm Management)
(Continued on next page)

STATION STAFF- Continsicd

1

Home Economics
MAns WILsON, M.A

Horticulture

Home Economist

Horticulturist in Charge
\V. S. BROWN, D Sc
Horticulturist (Vegetable Crops)
A. G. BOUQUET, M.S
Horticulturist (Horticultural Products)
E. H. \VIECANO, B.S
Horticulturist (Pomology)
H. HARTMAN, M.S
C. E. SCItUSTER, M.S...Horticulturist, fort Crops and Dis., Bur. of P1. Industryv
mdc
G. F. WALDO, M.S Ass't Pomologist in Charge of Sm. Fruit Ins., B. of Fl.
Pathologist, Horticultural Crops and Diseases
B. F. DANA, M.S
Assistant Horticulturist (Pomology)
J. C. MOORE, M.S
Assistant Landscape Architect
F. A. CUTIIBERT, M,L.D
Assistant Horticulturist (Pomology)
B. S. PtctczoT, M.S
Orchard Foreman
D. COOTER
Plant Pathology
Plant Pathologist in Charge
H. P. BARDs, S.M
Plant Pathologist
S. M. ZELLER, Ph.D
Associate Pathotogist, Insecticide and Fungicide Board
F. D. BAILEY, M.S
Associate Plant PatliologIst
L. N. C000DiNO, BA., u S
Associate Plant Pathologist
F. P. MC\VHORTER, Ph.D
Associate
Plant
Pathologist,
Hor'l Crops and Di.seases
P. IV. Tv[iLs.Es, Ph.D
Agent Office of Drugs and Related Plants*
G. R. HOERNER, M.S
Assistant Plant Pathologsst
T. P. DYI<STRA, ivf.S
Assistant Pathologiste
B. Sesxcue, Ph.D
Agent,
Bureau of Plant Industry'
H. H. MILLSAF
Poultry Husbandry
Poultry Husbandman in Charge
A. G. LuNN, B.S
..Poultry Husbaudman
F. L. KNOWLTON, B.S
,Associate Poultry Husbandman
F. E. Fox, M S
Publications and News Service
Director, News Service
C. D. BYRNE, M S
Editor of Publications
E. T. ReED, B.S., A.B
Associate Editor of Publications
D. M. GoosE, B A
,Associate Director, News Service
J. C. Burtuer, B.S
Soil Science
Soil Scientist in Charge
W. L. POWERS, Ph.D.
Soil Scientist (Fertility)
C. V. Ruzex, 111.5
irrigation and Drainage Engineer, Division of Irrigatione
R. t.swts, C.E
,Associate Soil Scientist
E. STEPHENSON, Ph D
Assistant Soil Scientist
E. F. TosoEssoN, B.S
Veterinary Medicine
Veterinarian in Charge
B. T. SiMM5, D.V.M
Poultry Pathoirillist
W. T. Johnson, B.S., o.v.ivi
Associate Veterinarian
J. N. Si-IAW, B.S., D.V.M
Associate
Veterinarian,
Bur.
of Ariim. Ind.
R. JAY, Ph.D
,Assistant Poultry Pathologist
E. M. DickiNsoN, l).V.M
Assistant Veteriaarian
F. M. Bor,sN, D.V.M
.Assistant Veterinarian
0. H. MUTH, D.V.M
Technician, Veterinary Medicine
0. L. SEARCY, B.S
Branch Stations
Superintendent
Sherman
County Br. Expt. Station, Moro
D. E. STEPHENr, B.S
L. CHILDS, A.B............Superintendent Hood River Br. Expt. Station, Hood River
F. C. Reissca, M.S Superintendent Southern Oregon Br. Expt. Station, Talent
D. E. Ricriazios, u.S Superintendent, Eastern Oregon Br. Expt. Station, Union
Superintendent Umatitla Dr. Expt. Station, Hermiston
H. K. DEAN, B.S
Superintendent 1-larney Valley Br. Expt. Station. Burns
0. SHArTUCE, 111.5
A. E. ENCBATTSON, B.S Superintendcnt John Jacob Astor Br. Espt. Sta., Astoria
G. A. MITCHELL, B.S........Asst. Agronomist, Div. of Dry Land Agr. (Pendletoi)
C. C. BROWN, B.S Horticulturist, Hood River Br. Expt. Station, Hood River
\V. IV. ALDRICH, Ph.D...Asst. Horticulturist, H. C. and D., B. of P. I.e (Medford)
C. 0. GENTNER, M.S Associate Entomologist, Sou. Or. hr. Expt. Sta., Talent
Jr. Agronomist, Dir, of Cer. Cr. and Dis.' (Moro)
J. F. MARTIN, M.S
M. Ovcsos, B.S Assistant to Supt., Sherman County Br. Expt. Sta., Moro
Jr. Agronomist, Div. of Cer. Cr, and Dis.' (Moro)
R. B. Wean, B.S
R. E. HuTcistcON, B.S...._.....Asst. to Supt., Harney Valley Br, Expt. Sta., Burns
D. G. GILLESPIE, M.S...Asst. Entomologist, Hood River Br. Expt. Sta., Hood River
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Clippings from Oregon newspapers over a period of three months in the summer of 1931

