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INTRODUCTION

Dairy herd improvement association work in Oklahoma began with the
asgoeciation year of 1925 and 1926, During this association year, 110
cows were placed on test and under supervision of dairy herd improveme nt
association testers, The number of cows which were supervised in dairy
herd improvement association work inereased yearly until it reached a
total of 1,993 cows in 1929 and 1930, from which it declined until
1934 and 1935, when it hed again inereased to the total number of 1,025
cows, This number was decreased slightly during the year 1935 and 1936.

In explanation of the variation in the number of cows supervised in
dairy herd improvement association work it is assumed that the marked
increase in 1929 and 1930 was brought &bout by good prices for dairy
products in comparison with other agrieultural commodities during those
years and it is also assumed that increased interest in dairy herd im-
provement work was probably somewhat due to better feed supplies and
increased effort on the part of the state supervisors to promote dairy
herd improvement work at that time.

The figures which are used to represent the average production for
cows in dairy herd improvement association herds in this analysis are
based on cow years, that is only on cows which were in the association
for the full twelve months, In some cases, therefore, cows were elimina-
ted from the dairy herd improvement summeries because they were not in
the association work for the full twelve months,

Dalry herd improvement association supervision during the years
1925 to 1936 has brought a gradual increuse in milk production from
4,867 pounds in 1925, to 7,313 pounds in 1935, During the 1929 and
1930 dairy herd improvement association year, there was & decided de~

eline in the produetion of the average cow in association work. 1In



explanation of this decline it is possible that it may have been brought
about by the marked increase in number of cows in association work during
the same period, for at this time the number of cows in association work
reached a peak of 1,933, This meant that during this period a large num-
ber of new herds were added to the dairy herd improvement association
records, These new herds which were added at this time apparently iere
more nearly equal to the average Uklahome herd. They had not had the
benefit of association supervision in the culling and feeding program,
which is sponsored in dairy herd improvement association work, For the
year 1935 and 1936, there was a slight decrease in average yield and also
in number of cows under supervision, This condition is kmown to be the
result of the number of high producing herds changing from dairy herd
improvement association work to official testing and the addition, in
their place, of new herds which had the tendency to lower the production
slightly.

A very important condition, which exists in Oklahoma, is indicated
in making a direct comparison of cows under association supervision and
the average Oklahoma cow during the same period, Vhile the average
association cow was inereasing in production during this ten year period,
the average cow in Oklahoma was deereasing in annual production from
3,450 pounds of milk to 3,100 pounds and from 146 pounds of butterfat to
131 pounds (30)., The exceptional improvement made in dairy herd improve-
ment association supervised herds furnishes the foundation for a more
complete and thorough analysis of the production of these cows and an

analysis which offers many interesting facts,



HEVIEW OF LITERATURE

Crandall and Tailby {6) found in deiry herd improvement associations
in New York state that the number of cows wader supervigsion inereazed more
than five tises between January 1, 1988, and Jonuary 1, 1936. The average
butterfat production of these covws increased from 271 pounds in 1985, o
309 pounds in 1935. They algpo found that the average age of covws in their
study and analyeis was five years, further, that the highest and most eecon~
omical produetion came from cows between the ages of six and nine years.
The largest number of cows in herds included in the study was in the three
vear 0ld group. One hundred ninety~-four herds in the 16 New York dairy
herd improvement assogiations showed that the cows in the highest producing
group averaged Tive thousand pounds more milk than those in the lower pro=-
ducing zroup and at the same tine consumed 1,000 pounds moere grain per
year and returned an aversge of 489 per year more profit. The cows in
the highest p&o&ucing group received 26.9 pounds of grain per 100 pounds
of wmilk produeced; those ian the lower producing group reeceived 32.1l pounds
of grain for each 100 pounds of milk produced.

MeDowell {(18) analyzed records of 18,000 cows in eow test associ-
ation supervision in which the cows were grouped according to bntterfat
production, Those cows which averaged 100 pounds of butterfat per year
returned an average of 410 above feed cost. The group which averaged
200 pounds of butterfat per year showd a profit above feed cost of {42,
The group which averaged 300 pounds of butterfat per year showed sn av—
erage annual profit above feed cost of &74 and those averaging 400
pounds butterfat showed a return of (106 above Teed cost. Thus,
velowell (18) found that one cow in the 400 pound group produced more

profit above feed cost than 10 cows in the 100 pound group.
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Wright (28) in a comparative study made on the farms of 74 Michigan
dairymen found that on these farms with an average of 333 pounds of
butterfat pcr cow per year, the cost of milk at the milk house was $1.40
per hundred pounds, The average cost of butterfat per pound was 34,1 cents.
He found, further, that a group of cows of lower production averaged 210
pounds of butterfat and that the average cost per pound of butterfat was
39.8 cents.

Crendall and Tailby (6) in a study of recomds of 21,913 cows found
that for each 1,000 pounds increase in milk produced the value of the
product produced inereased $17.65.with a corresponding increase of 5,37
in total feed cost. This shows that the value of milk produced over the
cost of feed consumed increases almost directly with the increase in milk
production.

Turner (26) in studying the correlation of decrease in productim
and feed cost concluded that the average rate of decline due to advanced
lactation is such that a cow's production for any month is 93.95 per
cent of the previous month's production and that the average rate of de-
cline in rate of feed consumed is such that any month's consumption is
97.98 per cent of the previous month's consumption and that any excess
of feed which cows receive has a tendeney to bring about uneconomical
production and results in inereased body fat.

Morrison (21) refers to studies by lcDowell who computed averag-
es for several thousand cows claseified in groups ranging in milk pro-
duction from 2,650 pounds to 21,432 pounds. In this comparison 1,383
cows in the lowest producing group averaged 2,650 pounds of milk with
an average annual feed cost of $38, or $1.43 per hundred pounds of milk
produced. In @& second group of 10,440 cows the average production was

10,906 pounds of milk with an average feed cost of §73, or 67 cents



per hundred pounds of milk produced. A small group of 26 cows produced
an average of approximately 20,000 pounds milk and showed an average feed
cost of {275, or 56 cents, per hundred pounds of milk.

In & study of records of the dairy herd improvement association at
Flk Horn, Wisconsin, Cramer (5) found that as milk production was increased
from 5,000 pounds to 12,000 pounds, the feed cost per hundred pounds of
milk was decreased from $2.67 to $1.55, and, further, that herds which
produced less than 6,000 pounds of milk per year did not meet all costs
involved in production of milk, while those produecing above 6,000 pounds
of milk made a profit, when milk was marketed at {2.22 per hundred pounds.

Crandall and Tailby (6) showed that in one New York dairy herd im-
provement association 406 cows averaged 6,426 pounds of milk gontaining
248 pounds of butterfat and that the grain fed averaged 21.5 pounds for
each one hundred pounds of milk produced. The following year cows in
this association averaged 7,482 pounds of milk containing 272 pounds
butterfat and consumed 25.3 pounds of grain per hundred pounds of milk,
The indieations are that increased grain feeding raised the total feed
cost §5 per cow during the second year, but returns for milk at the
same price were {15 higher per cow the second year.

Headley and Venstrom {13) in a comparison of several Nevada herds
showed that when the 10 highest producing herds were compared with the
10 lowest producing herds, the 10 high herds averaged 289 pounds of
butterfat per cow and show an average gross income of §161.24, an average
feed cost of $60.89, or an average return over feed cost of $100.35,
while the 10 low producing herds showed an average of 202 pounds of but-
terfat with an average gross return of $126.19, an average feed cost of
$54,94, or an average profit above feed cost of $71.26.

Hodgeon (15) in a study of 10,000 dairy herd improvement association



records in Wiscomsin grouped the cows according to feed cost., He found
that for each 50 pound increase in butterfat production there was a ecor-
responding increase of $5.70 in feed cost. le coneluded thet on this basis
if no butterfat was produced the feed cost would still be $26.92, which
represents the cost of maintenance and that as production inereases the
eost of produeing a pound of butterfat decreases up to a production of
500 pounds. Cows producing 500 pounds per year produced a unit of butter-
fat at 24 cents less than those producing 250 pounds butterfat per year.
MeIntyre (20) analyzed 79 herds of dairy cattle including 3,844
records in the Jackson county, Missouri, dairy herd improvement associ~-
ation during the period 19283 to 1929. Average produetion in these 79
herds ranged from 160 pounds to 395 pounds butterfat annually. The av-
erage feed cost ranged from $43.75 for cows in the 50 pound fat group to
$164.43 for those producing over 550 pounds butterfat annually. Cows in
the group averaging 200 pounds butterfat showed a 40.1 per cent greater
feed cost than those in the 100 pound group; cows in the 800 pound group
showed a 66.7 per cent greater feed cost than those in the 300 pound
group, but that the feed cost per pound of fat was less in the higher
produeing groups. His records show that a definite correlation exists
between feed cost and annusl butterfat produection of cows and, further,
that this correlation exists in spite of the variation of the productive
ability of the cows, that the cows required a certain amount of feed
for maintenasnce above which the feed cost per 100 pounds butterfat will
be practieally the same whether the cow is a light or heavy producer.
lie further concluded that high producing cows are more profitable because
the maintenance cost amounts to less per unit of production.

Woodworth, Harris and Rauchenstein (27) made a study of 3 farms



in New Hampshire in which they found that for high producing cows the ratio
of grain to milk was 1:3.8, for medium producing cows it was 1:4.2, and

for low produecing cows 1l:4,6. They concluded that the effect of poor rough=
age in hexds included in their study was hidden by the variation in grain
feeding.

wright (28) found that yearly feed costs on dairy farms in Michigen
were $19.37 higher, or 54 per cent greater for cows averaging 441 pounds
of butterfat than for cows which averaged 210 pounds of butterfat. The
net returns per cow above all costs averaged 26,80 for the higher pro=-
ducing group while the low producing group showed a loss of $5.62 per
cow. The cost of producing & pound of butterfat was 26.8 cents in the
high produeing group and 39.8 cents in the low produeing group.

Over a three year period Headly (14) found that Holstein cows in

the state of lNevada receiving no grain averaged 304 pounds of buttexfat
when fed good alfalfs hay, Those receiving grain in advanced lactation
averaged 326 pounds butterfat and those receiving grain continuously

359 pounds butterfat. In comparing the grain fed group with the sll hay
fed group he found that those receiving grain consumed .49 of a pound
less hay for each pound of grain consumed.

In determining the amount of total digestible nutrients required
per pound of butterfat produced Headley found that when no grain was fed
this requirement was 18,7 pounds and when grain was fed the requirement
was 19.5 pounds, His conclusion, however, was that this difference
would fall within the limits of experimental error and that it takes
just as many pounds of total digestible nutrients per pound of butter-
fat when it is produced from grain as when it is produced from good
quality hay., Digestible nutrienta are just as efficient when fed in

good alfalfa hay as when fed in grain, He poinis out that increased



yields of butterfat would cost 38 cents per pound when grain is {30 per
fon and if a cow's food conversion factor is found to be 20. Crain feed-
ing was not considered justifiable for cows having a food eonversion
factor higher than 24 with grain costing {30 per ton.

Comparing purebred and grade cows in New York state dniry' herd im=-
provement association work for 1934 and 1935, Crandall and Tailby (6)
found that the purebred cows exceeded the grades by 1,156 pounds of milk
and 29 pounds fat per year, that the feed cost averaged §® more for the
purebred cows but that the return above all feed costs was still $7
more for the purebred cows, They found, further, that the average pro-
duction for grade cows in this comparison was 102 pounds sbove the average
for the state of New York and concluded that this higher average of the
grade cows was due to the better management and better breeding in the
herds under dairy herd improvement association supervision,

McDowell (17) studied 29,397 records of purebred cows and 71,745
records of grade cows in dairy herd improvement association work in the
United States and found that the value of feed consumed per year for
purebreds was 23 per cent above that for the grades, that the purebreds
produced 10,6 per cent more milk and 6.7 per cent more butterfat. In
comparing the income above feed cost he found that the purebreds excel-
led the grades by 2.7 per cent,

Vorrison (21) in referring to information received from lcDowell
states that the average production for 63,739 purebreds was 8,443 pounds
of milk containing 3525 pounds butterfat, while the average for 107,309
grade cows was 7,623 pounds of milk containing 296 pounds butterfat
pointing out that in this comparison the purebred cows produced 820
pounds more milk per year and 27 pounds more butterfat.

The effect of the season of freshening on the production of 17,8509



cows in New York dairy herd improvement associations wes studied by Crandall
and Tailby (6) who found that cows freshening in the fall months produced
heaviest and also showed greater return above feed cost and that the

winter, sumer and spring freshening groups followed in the order named.

Wylie in making a atudy of the season of freshening on Jersey cows
found that in comparing records of 2,900 cows the cows freshening in
the months of July, October, Novemeber, December, January and Februay .
were highest in milk production, while these freshening in April, May,
June, August and September were lowest in production of milk. The fat
production was highest for those freshening im July, October, November
and December; it was lowest for those freshening in April, May and Aug-
ust.

Turner (25) showed that from the standpoint of milk production
cows freshening in the fall and winter months equal, or excel, the av-
erage while those freshening in the summer months are generally below
the average in production.

Cannon and Fspe (3) compared records on 131,135 cows to determine
whether there was, or was not, a tendeney of dairymen to breed their
covis for fall and winter freshening, They found no decided difference
in the per cent of cows that freshened each month of the year from
year to year, and that farmers and dairymen have not been influenced
to breed their cows for a fall freshening.

Cannon (4) compared 69,000 records and found that they showed that
cows calving in November produced highest yields and that freshening
dates Pfrom lovember to June showed a decrease in production in order
and that from June to November they showed an increase in production,

MeDowell (19) found in studying records of 10,870 cows in Ohio
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dairy herd improvement association that the months of freshening which
resulted in highest production were October, December and November in
the order named and that the greatest incomes over feed cost were ob-
tained from cows freshening in December, Cctober and November, respec=-
tively. Cows freshening in the fall season showed an average of
§76.65 retum over feed cost, those freshening in the winter season
en average of {75.66, those freshening in the spring season an average
of $70.73, and those freshening in the summer season an average of

$66.59 return over feed cost.



DISCUSSION AND PROCEDURE
Plan of Study

This study is an analysis of 9,725 records obtained from the annual
sumnaries of the Oklahoma dairy herd improvement association for the
years 1925 to 1936 (22). In analyzing these records they have been
grouped in various menners for the purpose of offering the most valu~-
able information in this study. They were first grouped according to
milk production with 1,000 pounds variations between groups, beginning
with a yearly producetion of 500 pounds or less., A second gzrouping is
on the basis of butterfat production with 50 pound variations between
groups beginning with those producing 25 pounds or less per year, A
third grouping is on the basis of annuel grain costs with §5 variations
between groups beginning with ones receiving grain valued at §7 or less.
A fourth grouping classifies the purebred cows by ages with one year
vatiation between the groups and beginning at the age of two years.

A Tifth grouping classifies the grade cows by ages with one year vari-
ation between groups and beginning at the age of two years. A4 sixth
grouping classifies all cows according to the season of freshening
and also the correlation between season of freshening and cost of
production,

In each of the various types of analysis the records have been
analyzed from the standpoint of the per cent of the total cows in-
eluded, their average production, average value of the product, av-
erage cost of roughage, average grain cost, the average cost of all
feed, average value of the product less feed cost and the average cost
of producing a unit of milk or butterfat.

Method of Evaluating Product

Due to the faet that the annual sumseries of dairy herd im-
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provewsnt assoclations show o wide variation im the value assigned %o
the production by varicus cows it was thought best o usge s shbandard
value viidleh would pub the apalyses on a mers practicsl basis Trom the
standpoint of infowmmation useful in presenting the pieture of aceoup-
lishmente of the varicus types of cows supervised in Oklahoma dairy herd
improvenent association vork. In attempting to srrive ai this standord
svaluation for nroducts the author has chosen o make such evaluationg
on the bubberfat content of milk produced; since bubtterfat is considéred
the unit of evaluastion of dalry products in this section, & study was
made of the methods in which dalry products produced in Dklahoma are
most widely utilized. According to Becker {2) the disposition of millk
in Oklahoma for the year 1933 was as follows: 19.2 percendt was used

as whole milk and cream on the farms vwhere it was produced; 17 per

cent vas made inte bultter on the farms; 2.1 per cent was fed to calves
and other livestock; 7 per cent was retailed by producers; 10,E per
cent vas s0ld as wholesale, or canned, milk; 44.2 per cent was skim-
med and sepsrated and sold in the form of sweel or sour ¢ream. In
making further invegtigations the author found that the percentages
shova by Jocker (2) for the yeur 1933 was practically identical with
those for other years and that they furnished ¢ fair and accurate
indication of how producte are murketed in this state. Tor the t.pes
of markets vwhick he iandicated the evaluation of a cow's production

can most fairly be determined by that proporbion which is so0ld as
wholesale nilk and that propurtion which is separated and sold as
bubterfat in the forw of sweeb or sour cream. There is no definite
vay of placing @ correct value on the amount utilized for livestock

on the farms. ke income received from the proportion vhieh is
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made into butter on the farms also includes the income for labor involved
in making the butter. DNo definite way can be found to aceurately evalu-
ate the 19 per cent which is used as food on the farms where produced.
The value of the 7 per cent which is retailed by producers also must
include added value for labor and other overhead expenses incurred in
reteiling milk., It is, therefore, assumed that the most practical evalu~
ation for milk produced and marketed in this state can best be obtained
by taking the value received for that 54,7 per cent which is marketed
in the form of sweet or sour cream or in the form of wholesale milk,

In order to obtain a fair evaluation for milk marketed in these
two forms statistics were taken from receipts and expenditures of a
local cooperative creamery (23)., During the 11 year period this cream-
ery purchased 433,870.9 pounds butterfat in the form of wholesale milk
at a total cost of §193,734.80. These monthly purchases show a weight-
ed average price for butterfat in the form of wholesale milk over the
11 year period of 45,5 cents per pound., During the same period this
ereamery purchased 991,371.5 pounds of butterfat in the form of sweet
and sour eream at a total cost of $249,920.12 at a weighted average
price of 25.2 cents per pound of butterfat.

In caleculating the average price of butterfat in Oklahoma on this
basis the author concluded that an evaluation should also be placed
on the skim milk which remained on the farm where sweet or sour cream
was marketed. In order to determine the amount of skim milk remain-
ing on the farm it was assumed that the cream which was marketed on
the average contained 33 1/3 per cent butterfat. On this basis, for
each pound of butterfat marketed 22 pounds of skim milk remained on

the farm. To obtain a fair evaluation for this skim milk reference
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was made to Morrison's (21) study in which he cites that in swine rations
when skim milk is compared with corn and tankage 100 pounds of milk
will equal approximately 7.3 pounde of tankage plus 10.9 pounds of
corn, le further indicates that with tankage at ;50 per ton and corn
at 70 cents per bushel the value of skim milk will be approximately
52 cents per hundred. The resulis of several feeding experiments
indicate that a fair estimate of the value of skim milk is & price
per hundred pounds equivalent to sbout the value of one-~half bushel
of corn, To obtain a fair evaluation for corn for this 1l year period
reference was rade to United States Yearbooks of igriculture (30)
which showed that the average price obtained by the farmers for corn
in the state of Oklahoma for the years 1925 to 1936 was 90 cents per
bushel during 1925, 56 cents during 1926, 59 cents during 1927, 68
cents during 1928, 79 cents during 1929, 65 cents during 1930, 27 cents
during 1931, 18 cents during 1932, 55 cents during 1933, 96 cents dur-
ing 1934, 70 cents during 1935 and {1.07 during 1936. The weighted
average price of corn for the 11 year period is 62.8 cents per bushel.
This would place a value of 31.4 cents per hundred pounds of skim milk,
With 10.5 per cent of the production of Oklahoma cows marketed
in the form of canned milk at 45.% cents per pound of butterfat and
44,2 per cent in the form of sweet and sour cream at 25.2 cents per
pound of butterfat plus an added value of 3l.4 cents per hundred
pounds of skim milk remsining on the farm, where butterfat is marketed
in the form of sweet or sour cream, the average price of butterfat
for the 11 year period was calculated to be 34.6 cents per pound,

This value was obtained by the following formula X = 45,5 x 10.5
54,7

(25.2 - ﬁog) X 44.2
54.7
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RESULTS OBTAINED
Relation of liilk Production To Other Tactors

Table I, Relation of Milk Production to Other Factors, gives the
statistical data for 9,717 cows which were grouped in 1,000 pound groups
according to variations in milk production ranging from those in group
one, which produced less than 500 pounds of milk per year, to those in
the last group, which produced between 18,500 pounds and 19,499 pounds
of milk per year, The average production for the entire group of 9,717
cows was 6,495 pounds, It is interesting to note that 74.42 per cent
of the entire group of cows were in the production classes falling
between 3,500 and €,500 pounds of milk,

The average value of the production per cow in each group based
on the weighted average price of butterfat previously arrived at
shows a range varying from {6,22 per year for those cows in the first
group to $216.94 for those falling in the last group. The average
value of the product for the entire group of cows was {97.23 per
year, In ecalculating the average roughage cost pér cow it was found
to amount to {7.91 for those im the first group and increased to
$31.75 for those in the last group. The average roughage cost for
the entire group of cows was {27.43, The average grain cost for the
first group of cows amounted to $3.18 per year and for the last group
of cows $U0. The average grain cost for the entire group amounted to
$38.45 per year, The average cost of all feed amounted to $11.09 per
cow for those in the lowest producing group and $121.7% for those in
the highest producing group, the average feed cost for all cows being
§65.88, The column indicating the value of the product less feed
cost shows that this item has a range from a minus $4.87 for the low-

est producing group of cows to & plus §95.19 for the highest produe~



Table I. Relation of Milk Production To Other Factors.

Av. Value Ay. Feed
Classification No. of % of Av.Milk Av. Av.B.F. Av.Price Av.Value Av. Cost Av.Cost Av. Cost Prod. Less Cost Per
Pounds Milk Records Total Prod. Test Prod. ILb. B.F, Product Roughage Grain All Feed Feed Cost Cwt. Milk

Under 500 22 .22 330 5.5 18 .6¢ $ 6.22 § 7.91 $ 3.18 $ 11,09 $ -b4.87 $ 3.36
500 - 1499 90 .92 1080 4.8 52 .6 17.99 11.%0 10.58 21.98  -3,99 2.04
1500 - 2499 207 2.13 2101 4.9 103 .6 35.64 16.81 18.89 35.71  =0.07 1.70
2500 - 3499 557 5.73 3060 4.9 151 .6 52.25 21.72  2h4.64 46.36 5.89 1.52
3500 - hlgg 1116 11.48 ho42 k4.9 198 .6 68.50 22,34 29.76 52.09 16.41 1.29
4500 - 5499 1598 16.4% 5021 4.8  oh2 .6 83.73 /.71 3M.21 58.92 24,81 1.17
5500 - 6499 16 17.96 5991 k.7 279 .6 96.53 26.67 38,17 64.84 31.69 1.08
6500 - T499 1517 15.61 6978 k4.5 312 .6 10;.23 28.85 41,49 70.34  37.61 1.01
7500 - 8499 1063 10.93 7945 4.2 337 W.6 116, 30.87 4,64 75.52 41,08 .95
8500 - 9499 680 s.gg 8962 4.0 355 n.6 122,83 33.64  47.72 81,36  41.h7 .91
9500 - 10k Wi Y, 9969 3.g 3;3 W6 129,06 33.91 47.53 s1.h5  u7.61 .82
10500 - 11499 290 2.98 10 3. E .6 136,32 35.86 48.36 84.22 52.10 17
11500 - 12499 161 1.65 11933 3.5 17 W6 14k .28 36U 55,91 92,35 51,93 o
12500 - 13499 91 .93 12956 3.4 L2 7.6 152.93 36.19 56.76 92.95  59.98 .12
1&500 - 1hkgg 57 .58 13977 3.4 kg1 W6  166.82 35,02 59.35 9&.&7 72.05 .68
14500 - 15499 u3 Ay 1hohy 3.3 ugg .6  168.84  3m.g84  62.65 97.49 71,35 .65
15500 - 16499 18 .18 15925 3, 535 .6 185.11 32.61 54.50 87.11 98.00 .55
16500 - 17499 10 .10 16899 3.4 581 ™.6 201,02 6.20 61.40 97.60 103.42 .58
17500 - 18499 2 .gE 18052 3.3 599 3.6 20;.;2 1.00 69.60 110.60 96.65 .61
18500 - 19499 : 19634 3.2 627 .6 216. 31.75 90.00 121.75 95.19 .62
Total
Average 9717 100% 6495 4.3 281 3.6 97.23 27.43 38,45 65.88 31.35 1.01

ot
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ing group of cows. The average value of the produet less feed cost
for all cows is {31.35, The feed cost per hundred pounds of milk pro-
duced by the different groups was highest for that group of cows which
recelved the lowest smount of feed but at the same time produced the
least amount of milk. The feed cost per hundred pounds of milk for
this group amounted to {3.36, while the lowest feed cost per hundred
pounds of milk was 55 cents as found for ome of the highest producing
groups, The average feed cost per hundred pounds of milk for the emt ire
group of cows was $1,01.
The graphieal relationships of the facts presented in Table I

are shown in fig., I. Graphs have been drawn to show the relationship
between pounds of milk produced and the value of the produect, between
pounds of milk produced and grain cost, and between pounds of milk pro-
duced and roughage cost. The straight line graph in each case shows
the functiomal relation between the pounds of milk produced and the
value of the product, the pounds of milk produced and the cost of grain
consumed and also this relation between the pounds of milk produced
and the cost of roughage consumed. In the first comparison this straight
line graph was obtained by using the formula V = a + bP, where V equals
the value of the product and P equals the pounds of milk produced.
The second comparison was obtained by using the formula C = a + bP,
where G equals the cost of grain consumed &nd P the pounds of milk
produced. The third straight line comparison was obtained by using

the formula R = a + bP, where R represents the cost of roughage con-

sumed and P the pounds of milk produced, the results being obtained
by solving the equation by the liethod of Least Squares (7,24).

The Titted straight lines show that for each 1,000 pounds increase
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in milk production there was an average increase in the value of the
product based on butterfat content of [10.47. Tor each 1,000 pound
inerease in milk produetion the average increase in roughage cost was
$1.30 and the increased grain cost was 3,36 giving a total increase
in feed cost of §4.66 with an average increuse of £10.,47 in the value
of the milk produced.

Figure II shows that the total feed cost per hundred pounds of
milk decreased decidedly as the produetion inecreased, varying from a
cost of §3.,36 per hundred for cows producing less than 500 pounds of
milk to the low cost of 55 cenis per hundred pounds for those cows
in the group producing between 15,500 and 16,500 pounds milk per year,
Above these ylelds there was a slight increase in cost which, no
doubt, can be accounted for by the small number of cows included and
the apparent lack of economy im feeding. The most rapid decrease of
feed cost per hundred pounds of milk oceurred in those groups rang-
ing between 500 pounds and 11,500 pounds of milk per year. The
change in cost of feed per hundred pounds of milk was very small be-
tween any two groups producing above 11,500 pounds of milk.

Relation of Butterfat Production To Other Faectors

Table II and figs. III and IV show the relation of butterfat
production to other factors, The ©¢,625 records which could be studied
from the butterfat production standpoint were divided into groups of
50 pounds variation in butterfat yield. Production ranged from less
than 25 pounds per year for cows in group one to 874 pounds for those
ecows falling in the highest producing group. Average production for
the entire group was 282 pounds per year, Of all the cows included
73,85 per cent are in the groups showing an average production be=-

tween 175 and 374 pounds per year.



Table II, Relation of Butterfat Production to Other Factors.

Av. Value Avy. Feed
Classification No. of % of Av.Milk Av. Av,B,F, Av.Price Av.Value Av. Cost Av. Cost Av. Cost Prod.Less Cost Per
Pounds Butterfat Records Total Prod. Test Prod. Lb. B.P. Product Roughage Grain All Feed Feed Cost Lb. B.F.

Under 25 28 .28 32 52 I W.6s ¢ 4,15 $ 9.8 $ 2.46 $ 12,32 $ -8.17 $ 1.03
25 - T4 109 1,12 1207 ks = .6 18.68  13.k3 11,61 25,04  -6.36 ub. 3¢
75 - 124 ;31 2.58 2478 4.2 104 W6 35.98 18,88 20.62 39.50 -3.52 27.9¢
125 - 174 0 7.63 3511 4.3 152 .6 52.59 21,33 25.91  47.24 5. 35 31.0¢
175 - 224 W7  1h,92 k4698 4.3 202 .6 69.89 24,78 31.96 56, T4 13,15 28.0¢
225 - 274 2073 21.38 5781 4.3 250 .6 86,50 26.79 36.26 63.05 23,45 25.2¢
275 - 324 2105 21.71 6987 4.3 1303 ™.6 104,83 28,30 Eﬁ.}g 64,69  k40.14 21.%¢
325 - 374 1536 15.84% 8069 h.g U8 .6 120.41 30.58 .65 75.23 145,18 21.6¢

75 - b2y 804 8.29 8949 Y, Ear .6 137.36 31.59 ug. 29 80.48 56.88 20. 3¢

25 - U474 360 3.71 10265 4.3 92 .6 153.97 32,48 50.32  82.80 .17 18.6¢
U75 - 524 153 1.57 11863 k.3 L .6 171.62 4. 80 53.95 88.75 82.87 17.8¢
525 - 574 60 .61 13032 4.2 5hg W6 189,26 3.15 63,47 96.62 92.64 17.6¢
575 - 624 15 .15 13993 4.3 .6 206. 21 2,27 62.80 105.07 101.14 17.6¢
625 - 674 3 .08 15379 k4,2 3.6 222,82 29.38 61.50 90.88 131.94 1k, 14
675 - 724 2 .02 13223 E.o 680 3.6 235,28 28.50 145,00 73.50 161,78 10.8¢
;ig - ;;t 3 .03 15 .7 Tu3 .6 257.08 37.00 87.00 124.00 133.08 16.6¢
g$g - g;ﬁ 1 01 16082 5.2 833 M™.6  288.22 31,00 51.00 82,00 206.22 9.8¢
925 - 97U

Total

Average 9695 100% 6509 4.3 282 n.6 97.57  27.40 37.50  64.90 32,67 23.0¢
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In studying Table II it may be noted that the value of the product
baueﬁ on the caleulated price per pound of butterfat shows & range
from (4,15 per year for the cows in the lowest produecing group to
288,22 for the cows in the highest producing group. The average
value of the production per cow per year is $97.57.

Variations in the cost of roughage consumed amounted to §9.86
for the lowest producing group of cows and $31 for the highest produc-
ing group, the averege roughage cost being $27,.,40, OCrain cost vari-
ations show a difference of §2,46 for the grain consumed by the low-
est producing group and $561 for the grain consumed by the highest
producing group, average grain consumption amounting to §37.50 per
cow per year, The total feed cost for the cows varied from 12,32
for the lowest producing group to §82 for the highest producing group,
with an average annual feed cost of [64.90 per cow. Feed cost per
pound of butterfat produced varies from $1.03 in the lowest produeing
group which also consumed the smallest amount of feed to a low figure
of 9.8 cents per pound of butterfat in the highest producing group.
The average feed cost per pound of butterfat produced was 23 cents.
The value of the product less the cost of feed consumed varies from
a minus 8,17 per cow per year for those in the lowest produeing group
to a plus $2806,22 per year for those im the highest producing group,
The average value of product less feed cost for the entire group of
cows studied was $32.,67 per year.

Tigure III shows the functional relation between thé butterfat
production, the roughage cost, the grain cost and the value of the
product produced. The straight line graph showing the relation of

the value of the product to the pounds of butterfat produced was
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calculated from the formula V = a + bP in which V is equal to the value
of the produect and P to the pounds of butterfat produced. The straight
line graph showing the functional relation between cost of grain con-
sumed and pounds of butterfat produced was obtained by using the formula
G=a+ bP in which G is equivalent to the cost of grain consumed and
P represents the pounds of butterfat produced annually, The straight
line graph showing the functional relation between cost of roughage
and the pounds of butterfat produced was cbtained by using the formula
%% a + bP in which R represents the roughage cost and P represents
the pounds of butterfat produced. All formulas were solved by the
Method of Least Squares (7,24).

Ag is illustrated by fig. III, for every 50 pound increase in pro-
duction there was a corresponding increase of $16.89 in the value of
the product. However, each 50 pound inerese in production required
only 91 cents increase in the cost of roughage consumed =nd $4.18
increase in the value of the grein consumed, Thus, every 5,09 in-
crease in feed cost is accompanied by {16.89 increase in value of
product. It may be noted, also, that as production increases the
inerease in roughage cost is relatively small as compared to the in=-
crease in grain cost., The graph as & whole indicates that for every
50 pound production of butterfat the increase in value of the product
is more than three times greater than the increase in cost of feed
consumed.

Figure IV shows the graphical picture of the relation between
cost of producing a pound of butterfat and the average production of
cows concerned, It will be noted that the feed cost per pound of

butterfat drops from §1.03 per pound, where the production is less
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than 26 pounds per year, to 9.8 cents, where the produetion is as high
as 875 pounds per year., The largest variation in the cost of producing
a pound of butterfat was found in the groups of cows producing less
than 300 pounds of butterfat per year.

Relation of Crain Cost To Other Factors

¥hen the entire group of 9,505 records containing sufficient data
was compared by groups according to 95 variations in grain cost, con-
siderable interesting deta was obtained as illustrated in Table III
and fig. V. In this comparison the groupes were arranged to include
in the first group all cows with an anpual grain cost of less than
$7 per head, with $5 variations in each group and with the last group
showing a grain cost varying from §148 to $152 per year. Grouped on
this basis 44.35 per cent of all the cows were found to fall in the
groups receiving between $18 and $37 worth of grain per year.

The production of the cows when classified in this way showed
practically a direct correlation with the amount of grain fed. The
average value of the product produced varied from {41.87 per year
to $256.04 per year. The average value of the produet produced for
all cows was $97.23 per year. There was no evident decrease in
roughage cost where the cost of grain consumed showed an inerease, in
fact, thers was a slight increase in the roughage costs with a cor-
responding inerease in grain cost. The cost of roughage consumed
varied from §12.36 to {45, the average amounting to §27.36 per year.
The total feed cost per pound of butterfat produced showed a variation
of from 14.3 cents to 58.2 cenis per pound, Ko evident relationship
was found between the value of the product less feed cost and the

amount of grain consumed. This, no doubt, ean be accounted for by the



Table III., Relation of Grain Cost to Other Factors.
Av. Value Av. Feed
Classification No. of % of Av.Milk Av. Av.B.F. Av.Price Av.Value Av. Cost Av.Cost Av. Cost Prod.Less Cost Per
Grain Cost Records Total Prod. Test Prod. Lb. B.F. Product Roughage Grain All Feed Feed Cost Lb. B.F.

$1 - $7 133 1,39 2685 4.5 121  3u.6¢ $ 41.87 $ 12.36 $ 5.06 $ 17.42 $ 24. 45 14, 3¢
$8 - $12 302 3.17 4198 4.5 188 .6 65.05 17.76 10.66 28,42 36.63 15.1¢
$13 - $17 652 6.85 5257 4.5 234 W6 so.gs 18.90 15.29 3M.19 146,77 1. 6¢
$18 - go2 1012 10.64 5540 4.5 2u7 4.6 85.46 21.1h4 20.16 141,30 Ll 16 16.7¢
$23 - $o7 1117 11.75 5922 L4 h4 262 4.6 90.65 oh 4l 25.12 49,56 41.09 18.9¢
$28 - $32 1086 11,42 6020 4.5 270 3.6 93.42 25.58 29,91 55.h9 37.93 20. 5¢
$33 - $37 1002 10.54 6488 W4 288 ™. 6 99.65 28.65 33.02 63.67 35.98 22.1¢
$38 - 42 g4 8.93 6856 4.3 296 3.6 102.42 30.35 .05 70.39 32.03 23.7¢
$43 - $47 680 7.15 7076 4.2 297 3.6 102.76  32.25 45,07 77.32  25.44 26.0¢
$ug - $52 612 6.42 7214 k4.2 303 3.6 104.84 32,74 49,95 82,69 22.15 27.2¢
$53 - $57 40 5.68 7326 4.2 308 4.6 106.57 33.13 54,88 88.01 18.56 28.5¢
$58 - $62 398 4.19 7795 4.1 320 3.6 110.72  33.09 59.90 92.99 17.73 29.0¢
$63 - $67 229 3,46 7868 4.2 3|/ W6 115.56  32.58 64.91 97.50 18.06 29.1¢
$68 - $72 2&3 2.83 8038 4.2 339 .6 117.29 32.22  69.97 102.19  15.10 30.1¢
$73 - 8717 1 158 THRIE k.2 X% Wb 114,87  31.63  75.18 106.81 8.06 32.1¢
$78 - $82 114 1,19 8688 k.2 365 3.6 126.29 32.;1 80.11 112.83  13.46 30.9¢
$83 - $87 61 ; 8733 4.2 369 3.6 127.67 32.67 84.80 117.48  10.19 31.8¢
$88 - $92 ES .61 9319 k4.0 3;6 7.6 130.10  32.95 90.26 123,21 6.89 32.7¢
$93 - $97 9 51 9255 3.9 303 3.6 125.60 33. 71 94.67 128.39  -2.79 35. 3¢
$98 - $102 41 143 9663 4,0 387 .6 133.90 35.66 99.80 135. -1.56 35.0¢4
$103 - $107 20 .21 10395 3.2 Lol 4.6 138.75 32,80 105.15 137.95 .80 T kg
$108 - $112 13 1% 3135 4, ass n.6 1Rh.25 39.08 109.62 148.69 -1k uh 18, 3¢
$113 - 3117 10 .10 1243 3.4 hoo 3.6 145, 32 .60 11h.40 151,00 -5.68 35.9¢
$118 - $122 5 .05 11998 3.3 kol 3.6 138.75 2,00 119.20 161.20 -22.45 40.1¢
$123 - $127 L .04 13618 3.3 Lkl 3.6 156.05 30.25 125.50 155.75 .30 34, 5¢
$128 - $132 1 .01 18742 3.9 7hO 3.6 256.04 45,00 131.00 176.00 80.04 23.7¢
$133 - $1a7 2 .02 980 3.4 338 3.6 116.95 45,00 125.00 180.00 -63.05 53.2¢
:1 8 - glhe 1 .01 16090 3.4 Buj .6 188.57 36.00 141.00 177.00 11.57 32.4¢
143 - $147
$148 - $152 1 .01 10032 5.7 573 n.6 198, 26 37.00 151,00 188.00 10.26 32.8¢
Total
Average 9505 100% 6508 4.3 281 .6 97.23  27.36  38.33 65.69  31.54 23.37¢

43



fact that the cows are not grouped in aecordance with productive ability
and were not likely fed in aecordance to production in all cases, "

‘The graphical chart in fig. V shows a functional relation between
grain cost and the value of the produet, and between grain cost and
cost of roughage consumed., In the first comparison, showing the func-
tional relation between grain cost and the value of product, the
straight line graph was obtained by the formula V = a 4 bG, V repre-
senting the value of the produet and ¢ the cost of grain consumed,

In the second comparison, showing the functional relationship between
cost of roughage consumed and cost of grain consumed, the results were
obtained by the formula R * a + bG, R representing the cost of rough-
age consumed and C the cost of grain consumed, All formulas were
solved by the Method of Least Squares (7,24).

This ghnrt illustrates the fact that where cows were grouped
only on grain cost variations the inerease in value of product amount~
ed to only $3.93 for each §5 increase in grain cost. Variations in
cost of roughage consumed showed an inerease of 78 cents for each $8
increase in cost of grain consumed. These facts indiecate that in this
grouping the cows were not fed directly in proportion to production
and, further, that when grouped in this way cows with & more economical
production were grouped along with those which showed a lack of economy
in production.

Figure VI shows the funetional relation between grain cost and
the total feed cost per pound of butterfat produced., The straight
line in this illustration was obtained by the formula ¥ = a + bG,

T representing the total feed cost per pound of butterfat and G the

cost of grain consumed., ''he formulas were solved by the lMethod of
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least Squares (7,24). Trom the straight line relation shown in this
chart it may be noted that for every $5 increase in grain cost there
was a corresponding increase of .9 cents in the cost of feed consumed
per pound of butterfat produced.

Purebred Cows Classified By Age

Table IV shows the statistical data obtained by classifying the
1,350 purebred cows by ages in groups varying from the age of two
years at freshening to 17 years., It was interesting to note in this
comparison that the average age of all purebred cows in production
was as low as 5,24 years, Deducting two years for getting the cows
into produetion this would indicate that the average producing life-
time for this group of cows was but little over three years, Of the
entire group 71.32 per cent was found to be freshening between the
ages of two and six years, As is indicated in Table IV, the average
production for the 1,350 purebred cows amounted to 6,907 pounds of
milk end 301 pounds butterfat per year. The average value of the
product based on the calculated price per pound of butterfat was
$104,15, average cost of roughage consumed $30,39, average cost of
grain consumed $44.98, average cost of all feed consumed $75.37 and
average value of product produced less feed cost $28.78. The average
feed cost per pound of butterfat produced was 25 cents.

In comparing the production trends by age fig. VII it was found
that there was a tendency toward increased production from the age
of two years to eight years, after which there was a slight decrease

" to the age of 12 years where, no doubt, because of extreme culling
and a amall number of cows included in the older groups, the pro-

duction increased decidedly.



Table IV. Purebred Cows Compared by Age.

Av, Value Av. Feed
Clagsification No. of % of Av.Milk Av. Av,B.F, Av.Price Av.Value Av. Cost Av.Cost Av. Cost Prod. Less Cost Per
Age by years Records Total Prod. Test Prod. Lb, B.F, Product Roughage Grain All Feed Feed Cost Lb. B.F.

2 BOuR B s B OAY CBRCRUCURRE ‘AR 2
g 223 18.37 6870 ﬁ:u 299 §§:g 103 EE 30.73 t1:81 72.54 3o:gi 2h

5 162 12,00 87 ! 21 . 111, s .59 81.52 29, 25.
6 141 10,4k ; 35 3.3 %25 gt.g 1lg.h5 gs.g% tgbzo 75.;1 37.34 23.1
T 125 9.25 7195 .3 9 . 10 1.99 7.62 79.62  27.29 25,8
8 103 7.55 78%8 4,2 §3s n.6 113, 39 31.95 49,75 81.71 71.78 4.9
9 61 4.51 7006 4,3 299 3.6 103.45 31.70 45.03 76.74 26.71 25,7
10 39 2.88 6710 b4 295 .6 102.07 30.46 47.85 78.31 23.76 26.5
11 25 1.85 6878 4.0 277 3.6 95. 84 29.20 53,20 82,40 13,44 29.7
12 20 1.48 6312 L4.,0 253 .6 87.53 24,00 43,45 67.u5 20.08 26.7
5 S % ks 37 m me Mey ey Gewo srs e s
15 1 .07 sM2  b.2 o .6 A e 29.00 57.00 27.42  23.3
1
17 1 .07 9301 6.0 561 .6 194,11 29.00 47.00 76.00 118,11 13,5
18

Total
Av. 5,24 1350 100% 6907 4.b 301 .6 104.15 30.39 44,98 75.37 28.78 25.0

4



Table V. Grade Cows Compared by Age.

Av. Value Av. Feed
Classification No, of % of Av.Milk Av. Av.B.F, Av.Price Av.Value Av. Cost Av.Cost Av.Cost Prod.Less Cost Per
Age by years Recorde Total Prod, Test Prod, Lb., B,F, Product Roughsge Grain All Feed Feed Cost Lb. B.F,

2 256 8.58 5469 4.5 247 W64 $ 35 46 $ 28.04 $ 35, 30 $ 63.85 $ 21,61 23.3¢
3 463 15.52 5785 4.5 260 .6 9.96 25.42 37.43  62.85 27.11 2h.1
i 453 15.19 5907 4.6 26 4.6 93 07 24,55 38,15 62.69  30.38 23.3
5 460 15.h2 6065 k.5 o7k 4.6 94,80 24,67 39.25 63.92  30.88 23.3
6 428 14.35 6313 4L 280 .6 96.88 26.22 39.83 66.05  30. 53 23.5
1 155 11.9 63 b4 278 n.6 96.18 25.68 39.90 65.58 30.60 2&.3
8 2:& .55 656! 4.3 282 W6 97.57 27.16 41.82 68.99 28.58 ok,
9 .15 6589 h.3 282 .6 97.57 29.27 MW1.7% T11.02 26.55 25.1
10 gg 2.85 2756 3.1 egs %2.2 95.50 30.71 41.88 72.59  22.91 26.3
11 1.20 67 W P " 93.07  31.00 78.19 69.19  23.88 25.7
12 o4 .50 Goag. 4,0 2h2 gﬂ.g sh.hg 29.92 hs.sg Es.te 6.00 32.1
1 7 .23 5791 3,9 223 : 77.1 22.29 27.1 9.43  27.73 22.1
1 3 .10 T7i0M -.,&.5 2y .6 g85.46 26,00 h1.66 67.66 17.80 27.3
15 2 S0, 3953 K5 1f n.6 60.89 28,50 28.50 57.00 7.89 32.3
1? 1 .03 8827 3.9 WMl W.6 117.99  20.00 19.00 39.00 78.99 11.k
18 '
Total folr !
Av. 5,43 2982 1004 6117 W4 271 .6 93.77 26.12 39.11  65.23 28.54 2.1
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Grade Cows Classifled by Age

Table V shows the statistieal data obtained from classifying 2,982
grade cows by age at freshening, In this study it was found that the
average age of all cows included was 5,43 years, which, is similar to
that of the purebred cows., If two years are deducted for getting these
cows into production it indicates that the average producing lifetime
wag slightly over three years, Of the entire group of grade cows 69.06
per cent were found to be between the ages of two and six years., The
average production of milk was 6,117 pounds containing an average of
271 pounds butterfat which indicates that, on the average, the grade
cows produce 790 pounds less milk and 30 pounds less butterfat per
year than the purebreds. This data quite elosely compares with that
cited in the Review of Literature (6), (17), (21).

Tor all grade cows the average value of the produet amounted to
93,77 which was £10.38 less than the average for the group of pure=-
bred cows., The average roughage consumed showed a cost of £26.12,
the average grain consumed cost {39.11, or a total average feed cost
of $65.235. The average value of the produect over feed cost amounted
to $28.54, which is slightly less than that of the purebred cows.

The average cost per pound of butterfat produced was 24,1 cents.
Comparison Between Purebred and Crade Cows

The relationship between butterfat production of purebreds and
grade cows, fig. VII, when compared by age indicates that the pure-
bred cows were uniformly higher at all ages, The margin of difference
between production of purebreds and grades has a tendency tc decrease
as the age inereases, which indicates logieal and closer culling on

the part of the grade cow owners.
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The relationship between total value of product and the value of
the produet less feed cost, fig, VIII, indiecates the purebred cows
were uniformly higher in production at all ages. However, the lower
graph indicates that there was little difference in the value of the
product less the cost of feed consumed by the two groups of cows.

Figure IX shows the relation between the feed cost per pound of
butterfat produced by the purebred and grade cows when classified by
age, and indicates that the difference in feed cost per pound of but-
terfat is very small, In faect, the difference between feed cost per
pound of butterfat for the purebreds and grades may be said to be in~
significant at all ages, Data obtained in this comparison compares
very favorably with that previously cited in the Seview of Literature
(17).

The per cent of all purebred and grade cows which were milking
at various ages is shown in fig, X, A larger percentage of the pure~
breds were in production between the ages of two and five years, a
larger proportion of the grades from five %o nine years, Beyond the
age of nine years there was little difference with a slightly higher
percentage in favor of the purebred cows, This first difference, no
doubt, can be accounted for by the faet that in herds studied in this
analysis owners were inelined to buy or raise a larger percentage of
purebred cows as heifer calves and bring them into production on their
own farm, In the case of grade cows no doubt in many cases they were
interested in the commereial production of milk and were willing to
pay the necessary price to purchase mature cows rather than to raise
grade calves.

Relation of Time of Freshening to Feed Cost and Production

Table VI shows the statistical comparison of production cost and
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other data obtained when the group of 5,870 cows were compared as to
the season of freshening. In this comparison it is found that there
is a very small variation in the per cent of cows which were freshen-
ing in any of the four seasons of the year. The highest percentage
freshened in the winter season of December, January and February.

The other three seasons ranked in the following order: fall season
including September, October and November freshenings; summer season
including June, July and August freshenings and the spring season which
ineludes the months of Marech, April and Jay. In comparing production

it was found that there is a little difference in favor of the cows
freshening in the winter season whieh showed an average production of
294 pounds of butterfat. 'Those freshening in the spring season show-
ed the lowest production with an average of 282 pounds of butterfat.
Cows freshening in the spring months showed the smallest cost for
roughage while those freshening in the fall months showed the highest
roughage cost. In comparing the cost of grain consumed the spring
freshening group was sgain lowest and the fall freshening group highe
est. The total cost for fall freshening cows averaged §69.55, for
sumner freshening $66,46, for winter Treshening (66,06 and for spring
freshening §62.67. In comparing the cows as to the feed cost per
pound of butterfat produced the data indicates that the highest cost
was for the group freshening in the summer months of June, July and
August, which showed a feed cost of 24.2 cents per pound of butterfat
produced. Second were those freshening in the fall months of Oetober,
Jeptenber and November with an average feed cost per pound of butter-
fat produced amounting to 23.9 cents; third, those freshening in

the winter months of December, January and February with an average



Table VI. All Cows Compared By Season of Freshening.

Av. Feed

Classification No. of % of Av.Milk Av. Av.B.F, Av. Cost Av.Cost Av. Cost Cost Per
Season of Freshening Records Total Prod. Test Prod. Roughage Graim All Feed Lb. B.F.
Dec.,Jan, ,Feb. 1594 27.16 6855 u.a 294 $ 27.21 $ 38.85 § 66.06  22,lg¢
March, April, May 1299 22.13 6453 k4, 282 25.15  37.52 62.6 22,2
June, July, Aug. 1388 23.65 6323 4.3 274 27.36 39.10 66. 24,2
Sept., Oct., Nov. 1589 27.06 6843 2 290 30.04 39.51 69.55 23.9
Total
Average 5870 100% 6637 4.3 286 27.56 38.79 66.35 23.2
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feed cost of 22.4 cents per pound of butterfat produced. The lowest
cost per pound of butterfat produced was found for those cows freshen=-
ing in the months of March, April and May., This data compares very
favorably with the literature which was reviewed and previously cited
(3), (¢), (6), (19), (25), (29). Purposely no attempt was made in
this comparison to evaluate the product produced due to the faet that
there was no definite way of determining the seasonal production of

the cows in the four groups.
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SUMMARY AND CONCLUSIONS

1. The number of cows which have been supervised in dairy herd
improvement association work in the state of Oklahom: has gradually
inereased from 110 cows in 1925 to 1,013 cows in 1936.

2. Average milk production for cows in dairy herd improvement
association work in Oklahoma gradually increased from 4,867 pounds in
1925 to 7,313 pounds in 1935, DButterfat production also shows a grad-
ual increase from 243 pounds in 1925 to 300 pounds in 1935,

3. During this same period the average Oklahoma cow dropped in
milk production from 3,450 pounds to 3,100 pounds and in butterfat
production from 146 pounds to 131 pounds,

4, One important contrast in this analysia is that while the
average Oklahoma cow not only failed to increase in production but
actually declined the dairy herd improvement cows showed & gradual
increase in production.

5. The average calculated value received by Oklahoma farmers
for butterfat during the 11 year period 1925 to 1936 was 34.6 cents
per pound. DBased on the number of cows included in this analysis
the average feed cost per pound of butterfat produced was 22 cents.
The average feed cost per hundred pounds of milk produced was $1.0l.

6. When grouped according to milk production 72,42 per cent of

all the cows studied in this analysis showed an average annual pro=-
duction between 3,500 and 8,500 pounds of milk.

7. Tor each 1,000 pound increase in annusl milk production the

value of the product increased $10.47 with an increase in feed cost

of onl}' “.66-

8+ The feed cost per 100 pounds of milk produced showed a decided



increase as the average production decreased, varying from 55 cents as
the lowest feed cost per hundred pounds of milk to $3.66 which repre-
sented the highest feed cost per hundred pounds of milk produced, )

9. VThen the cows studied in this analysis were grouped according
to butterfat production, 73.85 per cent showed an average annual pro-
duetion between 175 and 375 pounds butterfat,

10. TFor each 50 pound increase in the annual fat production the
value of the product increased $16.89 with a corresponding increase
in feed cost of only $5.09.

11. By increasing the average annual production of a cow by 50
pounds butterfat, the increase in the value of the product is more than
three times greater than the increase in total feed cost,

12, TFor each $5 increase in cost of grain consumed the feed cost
per pound of butterfat produced showed an increase of .9 ceants.

13, When the cows were grouped according to cost of grain con=-
sumed, 44.35 per cent of the cows were found to fall in the groups re~
ceiving between §18 and §37 worth of grain per year,

14, The value of the product produced varies directly with the
increase in grain cost. However, the variation was not in the same
proportion.

15. Inecrease in the cost of grain consumed apparently had no
tendency to decrease the annual cost of roughage consumed,

16. Purebred cows included in this study showed an average age
of 5,24 years, The grade cows included in this study showed an av-
erage age of 5.43 years., This, of course, includes only cows which
are in production.

17. The purebred cows averaged 720 pounds more milk and 30



pounds more fat tham did the gredes. The production of the purebreds
was uniformly higher at all ages., However, the aversge feed cost was
slightly higher for the purebreds.

16, Little difference was found in the total feed cost per pound
of butterfat produced by purebred and grade cows,

19. Cows freshening in the winter months of December, January
and Tebruary were highest in butierfat production. Those freshening
in the fall months of September, October and November were second in
production, Those freshening in the spring months of Marech, April and
May were third., Those freshening in the summer months of June, July
and August were lowest in production,

20. In comparing the cows on the basis of feed cost per pound

of butterfat produced the lowest cost was found for those cows fresh-
ening in the spring season; second, those freshening in the winter
seagon; third, those freshening in the fall season and fourth those

cows freshening in the summer season.
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