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Abstract:

Twenty-four calves were assigned at birth to four groups for the purpose of determining their response
to different starter rations. Each group contained six calves and was composed of two Jersey heifers,
two Holstein heifers and two Holstein steers.

All calves were left with their dams for three days and then placed on whole milk until seven weeks of
age. Starter rations were offered the calves as soon as they would eat them. At the end of seven weeks,
the calves in Groups I, II and IIT were taken off of milk and fed only their respective starter ration and
alfalfa hay ad libitum. The calves in Group IV were continued on whole milk, the control grain ration
and alfalfa hay for the entire 16 week period.

Each grain ration contained approximately 16% crude protein. The rations differed primarily in the
source of the protein. The starter ration for the calves in Group I contained blood meal as a
supplemental protein source, while the starter ration for the calves in Group II contained meat meal and
the starter ration for the calves in Group III and I'V contained linseed meal. Each calf received
forty-five milligrams of Aureomycin (Aurofac 2A) per day and the calves in Group I, II and IT were
supplemented with 400 international units of vitamin D per day after milk feeding was discontinued.

The rations were evaluated on the response they produced in body weight and skeletal growth. At the
end of the 16 week experimental period, calves were compared to Ragsdale's standards on body weight,
height of withers and chest measurement by averaging the final measurements of the two Jersey heifers
in each, ration group, the two Holstein heifers in each ration group and the two Holstein steers in each
ration group.

Nine pair of calves exceeded the Ragsdale standards in body weight, however the two Jersey heifers
and two Holstein steers on the blood meal ration and the two Holstein heifers on the meat meal ration
were three pounds (2.02, 1.17 and 1.28 per cent respectively) below the weight standards.

All of the groups of calves exceeded the Ragsdale standards on height of withers except the two
Holstein heifers on the meat meal ration which were 0.74 per cent below the Ragsdale standards.

When comparing the chest measurements of calves on the experiment with the Ragsdale standards, the
two Jersey and two Holstein heifers on the control ration met the Ragsdale growth standards. All other
calves in the trial were below the standards in chest measurement from 0.82 to 8.1 per cent at the end of
the experiment.

0 As a group, calves on Ration I (blood meal) gained the least, Ration II (meat meal) was second,
Ration III (linseed meal) was third and Ration IV (regular ration and milk) gained the most in this trial.

In using actual price of feeds at the time of the study and considering whole milk to be worth $3.50 per
100 pounds, the average feed costs of raising each calf to 16 weeks of age were: Group I (blood meal



ration) $17.04; Group II (meat meal ration) $17.44; Group III (linseed meal ration) $17.74 and Group
IV (whole milk plus the control ration) $36.27.
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ABSTRACT

Twenty-four calves were assigned at birth to four groups for the
purpose of determining their response to different starter rations. Each
group contained six calves and was composed of two Jersey heifers, two
Holstein heifers and two Holstein steers.

All calves were left with their dams for three days and then placed
on whole milk until seven weeks of age. Starter rations were offered the
calves as soon as they would eat them. At the end of seven weeks, the
calves in Groups I, II and III were taken off of milk and fed only their
respective starter ration and alfalfa hay ad libitum. The calves in Group
IV were continued on whole milk, the control grain ration and alfalfa hay
for the entire 16 week period.

Each grain ration contained approximately 16% crude protein. The
rations differed primarily in the source of the protein. The starter
ration for the calves in Group I-contained blood meal as a supplemental
protein source, while the starter ration for the calves in Group II con-
tained meat meal and the starter ration for the calves in Group III and IV
contained linseed meal. Each calf received forty-five milligrams of
Aureomycin (Aurofac 2A) per day and the calves in Group I, II and II were
suppleménted with 400 international units of vitamin D per day after milk
feeding was discontinued.

The rations were evaluated on the response they produced in body
weight and skeletal growth. At the end of the 16 week experimental period,
calves were compared to Ragsdale s standards on body weight, height of
withers and chest measurement by averaging the final measurements of the
two Jersey heifers in each ration group, the two Holstein heifers in each
ration group and the two Holstein steers in each ration group.

Nine pair of calves exceeded the Ragsdale standards in body weight,
however the two Jersey heifers and two Holstein steers on the blood meal
ration and the two Holstein heifers on the meat meal ration were three
pounds (2,02, 1.17 and 1.28 per cent respectively) below the weight
standards.

All of the groups of calves exceeded the Ragsdale standards on.height
of witheérs except the two Holstein heifers on the meat meal ration which
were 0.74 per cent below the Ragsdale standards.

When comparing the chest measurements of calves on the experiment with
the Ragsdale standards, the two Jersey and two Holstein heifers on the
control ration met the Ragsdale growth standards. All other calves in the
trial were below the standards in chest measurement from 0.82 to 8.1 per
cent at the end of the experiment. : ‘

-As;a group, calves on-Ration I (blood.meal) gained the least, Ration
II (meat meal) was second, Ration III (linseed meal) was third and Ration
IV (regular ration and milk) gained the most in this trial.

In using actual price of feeds at the time of the study and consider-
ing whole milk to be worth $3.50 per 100 pounds, the average feed costs
of raising each calf to 16 weeks of age were: Group I (blood meal ration)
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$17.04;5 Group II (meat meal ration) $17.44; Group IIT (linseed meal
$17.74 and Group IV (whole milk plus the control ration) $36.27.

ration)
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INTRODUCTION

Milk is usually considered as the best feed for raiging calves. How-
ever, when dairymen are selling milk for the bottled mi;k trade, its use
as a calf feed may have a direbi influence on reducing incéme. For example,
milk for bottling purposes usually is relatively’high priced and fhe émount
fed to éalvgs iesults in a high difect feed cost. In addition where dairy-
men are selling on a "base" plan the milk fed to calves may be needed to
establish a base. Milk whicheis not available for market during the base
building period will result in a reduced base and a reduced incomé for the
remainder of the year. Thus, research workers and dairymen have been
interested in Qeveloping methods whereby calves céuld be raised at the
lowest possible cost cénsistent with adequate growth and well Being.

Milk replacers ana calf starfer rations have Eeen developed, some of
which have been used w&th success. Calf starter rations are usually offer-
ed as soon as the calf will eat them but milk is also fed at about 10% of

| body weight up to six weeks of age. After this period, milk is dis-
gontinued and starter ration and hay make up the ration for the next 10
weeks or until the animal is 16 weekg old. At this time, the calves may be
changed to a cheaper graih ration, Idéally, thé starter rétidn should
maintain the animal in good physicai health and permit continued devélop-
ment so that the animal will mature into a cow capable of prpducing milk
at or near her'genetic:ability.

Calf starter rations which have been'used w%th success are

palafable; contain adeduate amounts of high quality protein, as well as
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adequate amounts of miﬁerals and‘vitamins. Vitamins A and D appear to be
es;ecially'important. Antibibﬁfﬁs have been shown to be heliful in
preventing scours and other infections and in promoting some additional
growth.’

Most starter rations have contained 20¥% or more 6f crude protein.
There is some evidence that a lower level of crqde protein may be
adequate (30). The best source of protein ie animal or vegetable has not
been adequately determined (29).

This project was undertaken to determine the effectiveness of a I6%
crude protein calf starter ration and to test several sources of

supplemental protein ie animal and vegetable.
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REVIEW OF LITERATURE

Early Work With Starter Ration for the Feeding of Dairy Calves

One of the man; problems which has been of great interest to dairy
investigators for many years is “that of reducing the cost of raising
calves., Where milk feeding is considered to be expensive, the only
alternative to milk feeding would be to determine the earliest age at
which calves may utilize solid food as a sole-source of nourish-
ment (15).

A, Simple Starter Rations

In 1924, Meade and co-workers (15) used three groups of
calves in comparing simple starter rétions for the growing of
calves, All calves were Weaned from milk between 30 and 40
days of age and continued on their respective starter ration
and alfalfa meal ad libitum to the end of the experiment.

Ration I contained yellow corn meal, linseed meal, wheat
bran and salt while Ration II was supplemented with two per
cent rock phosphate and Ration III was suppleﬁented with ten
per cent molasses. The amount of starter ration was limited
to five pounds daily to each calf.

Calves were found to be normal in skeletal'growth at the
end of the experiment but did not reach normal weight until
about 12 months of age.

B. Dried Skimmilk and Blood Meal Added to Calf Starter Rgtions

In 1929 Bender and Bartlett (5) tried to determine the
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best possible ration to feed dry which would produce a hundred
ﬁer’cent normality in calves at 180 days of age and determine
the palatability and amino acid content essential for growth.
Five different starter rations were used to determine if there
was a difference in growth of calves when the quality of hay
varied from poor to good in quality. Starter rations contain-
ed different sourées and amounts of supplemental protein with
Ration I containing 20 pounds dried skimmilk, Ration II
linseed meal plus 2 c.c. of .2 per cent hydrochloric acid,
Ration III linseed meal,'Ration IV blood flour and linseed
meal and Ration V dried skimmilk, linseed meal and blood
flour,

Practically‘all of the calves on the various starter
rations slowed up in weight growth the first 10 days and,
in some cases, this lag in weighf growth lasted for 30 days
after being removed from milk at 30 days of age.

Growth information indicates that calves on the poorer
quality of hay made the least growth in body weight and height
of withers in this experiment,

Newman and Savage (21), in 1929, studied the use of yeast
in calf meals and pellets.

Calves were on this experiment until they were 16 weeks of
age and each calf received 350 pounds of milk. Four pounds of

gfain was the maximum amount of sfarter fed each calf per day.
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Skimmilk powder and yeast were the only variables in these six
starter rations which contained 19.2 to 22.4 per cent crude
protein. The yeast did not effect the palatability of any of
these rations. Thipty per cent dried skimmilk reduced the
palatability thus lowering the amount of growth in this group
of calves while £en per cent d?ied skimmilk, plus soybean
meal, .seemed to be the most beneficial ration. Pelleting ‘\ 
reduced consumption which, in turn, reduced growth in these

animals, however all growths were above the Ragsdale standards.

Level of Crude Fiber in Starter Rations

. It is commonly recommended that a calf starter ration should
contain no more tﬁan fivé per cent crude fiber (18). Whitaker and
others (28), in l§5§, studied the influence of leQel and source of
crude fiber in calf starters on weight and feed éonsgmption. Calves
were limited to four pounds of starte; per day. Forty-three thousand
iﬁternational units of vitamin Aiand 5,400 international units of
vitamin D were fed daily. The first Group was on a basal ration,
Group ITI on a basal fation plus cobs and shucks, Group III was on a
basal ration plus alfalfa, Group IV was on a basal ration plus cobs
and shucks and the:last Group on a basal ration plus alfalfa. There
was from 5 to 13% crude fiber in these.rations. A 16% crude profein
ration was used in this experiment and milk wa; fed to calves until
they were 63 days' of age. When analyzed according to-thé-analysis

of variance, no significant difference in accumulative weight gained;
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in starter ration or hay consumption was revealed either during the

first eight weeks or the entire 16 week period.

Response of Young Dairy Calves ng g_Simple vs. a Complex Starter
Ration |

In 1958, Morley and co-workers (20) studied thé response of young
dairy calves fed a simple vs; a complex starter with various k;nds of
hay. Forty-seven Jersey calves were randomly assigned at four days of
age to receive either a simple or complex starter limited to 3 pounds
daily per calf. Whole milk was fed in limited amounts to 35 days of
agé. Either coastal Beimuda or oat hay was fed from 8 through 112
days in Trial I. Alfalfa hay or crabgrass hay was fed from 15 to
112 days in Trial II. No sighificanf differences were obsérved in
milk, hay or calculated T.D.N. consumption between.starter groups;
Calves fed the Coastal Ber@uda hay_gained at a faster rate than those
fed oat hay irresbéctive of type of starter fed,‘and were more ef-
ficient in their use of T.D.N. In Group II; alfalfa hay fed calves
consumed significantly more hay and calculated T.D.N. than the crab-
grass.haQ fed group. There was no advantgge in feeding the complex
starter ration over the simple starter ;r;ationn Thus, it appears that
%he calves were aﬁle to utilize these hays sqpplémente& with a- simple
calf starter for norpal growth gains at an early age even though whole

milk feeding was limited to 120 pounds per calf,




-8 -

IV. Effect of Anise Oil on Palatability of Calf Starter Rations

‘Miller and others (16) used different kinds of anise oil in_
determining the influence on palatability of calf starter rations.
They used imitation and U;S.P. anise olil in a cafeteria experiment
which involved a wide range of basal starters. Five-tenths of one
pound to twé pounds of anise o0il per ton of feed was used. The calves
were fed for 51 days on milk and milk replacer. Chopped alfalfa hay
was fed ad libitum,.

In each of the four experimen}s, anise oil depressed palatability.
Two pounds of anise oil per ton of starter lowered palatability more
than one-half'pound per ton., Differences in palafability were found
between the imitation and U.S.P. anise oil. All differences were

highly significant.

Effect of Crude Protein Level in Calf Starters

1. (7) fed calves on starter rations containirig

In 1958, Brown et
crude protein at four different levels. Calves were fed whole milk
for six weeks and were than fed the starter rations until 86 days of
age. The hay was'of medium quality alfalfa and was fed ad libitum.
Starter rations contained 24.3, 20.2, 16.6, 12.2 pei cent crude pfotein
in trial one. The most efficient gains were made on the 12.2 and
16,6 per cent crude protein levels.

The starter ration in trial two contained é3,7, 20,0, 13.0 and
8.5 .per cent crude protein. In the second trial, no significant

differences were found among groups receiving either'23b7,‘20.0 or




13,0 per cent crude protein.

Rations of 12.2¢and 16.6 per cent protein were necessary to maintain

normal growth when a limited amount of whole milk and medium to good

quality hay was fed. A starter containing only 8.5% crude protein support-

ed growth at a significantly lower rate than any other starter,

A‘D

ANTIBIOTIC FEEDING TO DAIRY CALVES

Effect of Feeding Aureomycin to Dairy Calves

Bartley and others (1) found that the addition of aureomycin as
aurofac 2A.increased the groth rate in calves fed a starter ration.
The aureomycin lessened disease in'calves during the feéding period.

In 1951, Rusoff and Davis (24) studied the growth promoting effect
of aureomycin on young calves weaned from milk at an early age. Calves
receiving aureomycin had a better appearance, the Jersey calves gained
25% and the Holstein calves gained 18% over the controls. There was a
2% level of aureomycip in an.all veéetable starter ration fed to 16
weeks of age,

Gaunya and Co-workers (10) studied the effects of adding small
quantities of aﬁreomycin as aurofac 2A to the starter rations of
calves. Group I was fed the control rationj Group II received 2.5
pounds per ton of aurofac 2A added to the rationj Group III, 5 pounds
aurofac 2A per ton. There was an average of 4.5 to 9 mg. of aureomycin
per pound of starter. The calves were 14 days of age when they went

on this experiment and were 91 days old at the end of the experiment.
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Calves that had a temperature of 103 degrees at any time were treated
for sickness. From seven through 49 days a higher gain was found on
calves fed the 5 pound level of aureomycin, but this higher gain
disappeared after the 49th day and did not carry on through the full
time-of the experiment. There were no particular differences in the
amount of starter consﬁmed during the experiment. The aureomycin fed
calves consumed less hay than the control calves during the experiment.

Bartley and Co-workers (4) found that aureomycin helped only
slightly on digestion of nutrients. The beneficial effect of aureomycin
was found to be in the control of colds and scours during the feeding
period and not in the improvement of digestibility of feed.

Murley and others (19) studied the affect of aureomycin in
supplementation and feed utilization in young dairy calves. They fed
a starter ration to calves from three days to sixteen weeks. Hay was
fed ad libitum and grain was fed to a maximum of four pounds daily.
Four groups were used in the experiment.. Group I received whole milk,
Group II whole milk plus aureomycin and Group III reconstituted milk
and Group IV reconstituted milk plus aureomycin. The basal gréin
ration was made up of 40 pounds ground corn, 30 pounds crushed - oats,
28 pounds soybean meal, one pound bone meal and one pound salt.
Eighty mg. of aureomycin was fed daily. There was no sparing effect
on the amount of feed necessary to make a pound of gain but aureomycin

did help to control disease and scours in these calves.
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Hogue and Co-workers (11) studied the comparison of antibiotics

for dairy calves on two levels of milk feeding. 'One group received

350 pounds of milk and the othe£ group 175 pounds of milk., In feeding

antibiotics only seven weeks, it was found to be just as effective as

where it was fed for sixteen weeks. They found 10 mg. of aureomycin

as effective as a lével of 20 or 40 mg. of aureomycin. There was no

particular difference -in feed util;zation, however, éalves fed

aureomycin had less scburs than those fed the control ration., There

was a definite affect on tﬁe growtﬁ of calves where a greater amoﬁnt

of milk was fed during the early ‘days of the experiment, It is suggest-

ed that the affect of the antibiotic on the incidence of diarrhea and

averade daily gain are, at least, in part independent and that the

antibiotics may have a better milk sparing affect in allowing the

lower milk feeding.

Effect of Aureomycin on the Amount and Type of Protein Fed.or.Needed

Everett and Co-workers (9) used a limited milk-hay starter ration
system to determine if aureomycin had any sparing effect on protein
and the minimum starter protein level satisfactory for normal growth
of aureomycin fed calves reared on a limited hay starter system.
Starter rations varied from 6.3 to 14.2% protein fed with and without
aureomycin. The antibiotics did not spare Qietary protein in this
experiment, but it did give satisfactory gain on the starters contain-
ing at least two per cent less protein than the starter required to

give similar gains without aureomycin., Normal weight gains were made
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by calves on the 12.2 and 14,2 protein starters when aureomycin was
fed.

Significant increases in average daily gain, height at withers,
heart girth and starter consumption were obtained when aureomycin was
fed. The antibiotics had no significant effect on apparent digesti-
bility of any of the nutrients.

Rusoff ‘and Co-workers (23) studied the effect of type of protein
on the response of young dairy calves to aureomycin with data on the
intestinal microflora. A bacteriological study of the effect of
aureomycin on the rumen flora of calves failed to reveal any change of
the usuai micrescopic appearance when protozoa and the ﬁorphological
groups, described by Pouden and Hibbs, were used as the indicator
organism. These calves received 50 mg. of aureomycin in their milk.
They were weaned from milk at 30 days of age and placed on an all
vegetable starter ration. Soybean meal gave a little better growth
than .cottonseed meal in the starter ration. Four pounds of grain to
Jerseys and five pounds to Holsteins was the maximum amount of starter
fed per day. Hardly any scours were noted where antibiotics were fed
in the starter ration.

Comparison of Different Antibiotics in Calf Starter Rations

Bartley and Co-workers (1,3) reported results which indicate that
a level of 45 mg. of aureomycin (aurofac 2A) daily will give maximum
protection for colds and scours in dairy calf staprter rations. Bartley

and Co-workers {(1,4) indicate that aurofac 2A has given better results
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in calf feeding than crystolline aureomycin.

Hogue and others (11) found no particular difference in feed
utilization when comparing aureomycin, streptomycin, bacitracin and
‘penicillin in starter rations. Calves fed antibiotics had less scours
than the calves fed the control ration.

Lassiter and Co-workers (14) compared the affect of crystalline
antibioticé and crude antibiotic supplements on the growth and
metabolism of young dairy calves., They compared crystalline aureomycin,
aureomycin as aurofac D, crystalliné terramycin and’terramycin as
TM-5 at a level of 50 mg. daily to calves fed a starter ration after
seven weeks of age. Statisticaliy there was no difference in growth
between the groups on antibiotics, but greater growth than in the
controls, All antibigtics but ciystalline aureomycin lowered the
incidence of scéurs,

Milk was fed until seven weeks of age and then an antibiotic
was added to the starter ration. There were five groups of calves on
an all plant starter ration dietf Group I was the control group,
Group II reéeived the starter ration plus 50 mg. of crystalline
aureomycin, Group III the control ration plus 50 mg. of aureomycin as
(aurofac D), Group IV the control ration plus 50 mg. of crystalline
terramycin and Group V the control ration plus 50 mg. of terramycin
TM-5., All antibiotics excepting crystalline aureomycin lowered the
incidence of scours in this experiment. The daily gain on this experi-

ment was as follows: Group I, 1.09 pounds dailys Group II, 1.17 pounds
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dailys Group III, 1.24 pounds daily; Group IV, 1.17 pounds daily and
CGroup V, l,l9kpounds daily.

Bartley and others (3) used four different treatments of antibiotics
in feeding starter rations to dairy calves. Ration I contained no
antibiotics, Ration II contained 30 mg. of crystalline aureomycin,
Ration III, 30 mg. of streptomycin sulphate and Ration IV, 90 mg; of
streptomycin sulphate. These antibiotics were fed by capsule daily.
Aureomycin gave better control of scours and gave a higher growth rate
than streptomycin in these experiments. There was no significant
difference in the two levels of streptomycin in starter rations fed
calves to 16 weeks of age. Both aureomycin and streptomycin reduced
scours in calves and gave better feed utilization.

The Effect of Aureomycin on Young Dairy Calves Housed Under a Differ-

ent Environment

Landagora and Co-workers (13) studied the effect of aureomycin on
young dairy calves raised in a new environment., These calves were kept
on the experiment until 12 weeks of age. - One group was housed in an
old barn where .calves had been housed previously. The other dgroup was
housed in a barn that had not housed calves before. Three rations weré

used with each group of calves. Ration I was the control ration.

Ration II was a control ration plus 50 mg. daily of aureomycin (aurofac

2A). Group III received the control ration plus 400 mg. of aureomycin
in oil weekly. Regardless of environment, aureomycin increased growth.

Growth response was early in.the calves fed aureomycin orally and in
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the calves housed in the new barn, ThesF findings indicate that cleanli-
ness andAsanitary conditions of the envi&onment favor a greater and
more effective growth stimulation response of aureomycin feeding.

Bartley and Co-workers (2) used 15 mg. and 45 mg. of aureomycin
as aurofac 2A in starter rations when calves were kept in a barn where
" calves had not been housed p;eviously. In the new surroundings theére
was less colds and penumonia 1n the control animals than in the control
animals housed under old calf barn conditions. Holstein calves fed
15 mg., of aureomycin did just as well as those fed 45 mg. of aureomycin
per day. This was not true in the case of Jersey calves, as the 45 mg.
of aureomycin per day gave better results than the 15 mg. There was
no significantydifference in the feed intake in the three groups of
calves regardless of the amount of aureomycin fed per day. It was‘
noted, howevér, that the rate of growth was higher in the animals

treated with aureomycin than those fed the control rations.
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EXPERIMENTAL PROCEDURE

Calves used in this experiment were provided by the Montana State
College Dairy Industry Department from the regular dairy herd., Twenty-
four calves, born between November 27, 1957 and March 28, 1958, were
divided into four groups. Each éroup contained two Jersey heifer calves,
two Holstein heifer calveé and two Holstein ;teer calves.

Calves were assigned to one éf the four groups by the following‘
method: The first Jersey heifer, Holstein heifer and Holstein steer born
were assigned to Group IV which received the regular grain ration commonly
fed to calves in the dairy herd. The next Je;sey heifer, Holstein heifer
and Holstein steer born were assigned to Gféup IT and received the meat
meal starter ration. The third Jersey heifer, Hﬁlstein heifer and Holstein
steer born were assigned to Group I which received the starter ration
containing blood meal and the four Jersey heifer, Holétein heifer and
Holstein steer born in the dairy herd were assigned to Group III which
received the starter ration which contained linseed meal. This method was
followed until all calves were assigned to their respective group or ration.

Calves were identified at birth by a plastic tag inserted in the left
ear. At three days of agey the calves were removgd from their dams and
were assigned to their experimental stall. The stalls were equipped with
individual covered feed boxes and'were bedded With straw, o

Milk from the calf's mother was fed until thé calves wefe épproximate-
ly fivé days of age. After this;timg, milk from Holstein cows was "used

and was fed at approximately 10 per cent of the body weight for the
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remainder of -the milk feeding period. Whole milk was fed to calves in '
Groups. I, IT and III through six weeks of age. At the beginning of the&
seventh week, the milk was reduced one-half and discontinued at the end
of forty-nine days of age. In Group IV, Jersey calves were limited to
eight pounds of milk and the Holstein calves to ten pounds of milk per day.
These célVes were fed milk, plus the regular grain ration for the entire
sixteen’weeks beriod but were limited to two pounds of grain per head per
day.

Grain was made available to calves for one hour each morning and
evening. When the calves were turned loose, the grain boxes were closed
until the next feeding period.

Grain rations were mixed in the feed room at the dairy barn and
placed in burlap bags. These bags were identified with the number pf the
ration blainly marked on the tag attached to each grain bag.

Forty-five milligram of aurepmycin was fed daily to all calves
during the experimental period. following the milk feeding period,
aureomycin was mixed with the.starter ration at the eveﬁing feeding for
each calf in Groups I, II and III. Synthetic vitamin D was provided each
calf at the rate of 400 international unitg per day in tﬁe aurgomyc;n when
milk feéding was discontinued. |

| Alfalfa hay was fed ad libitum during the experimental period and
salt and water were provided at all times except when ealves were not tied
up for milk and grain feeding. Dehydrated alfalfa meal, at a seven per

cent level was added to the starter Ration I, II and III to provide
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sufficient carotene (vitamin A). Dried skimmilk at the eight per cent

level was used in starter Ration I, II and III and at the 4.5 per cent

level in Ration IV,

Blood meal was used in starter Ration I, meat meal in starter Ration
IT and linseed meal in starter:Rations III and IV, ‘Phosphgrus, steamed
bone meal and salt, at a one per cent level, were added to starter Ration
I, IT and III,

TableslI and II show the composition and chemical analysis of each
grain ration used in the experiment.

Daily records were kept of the amount of milk and grain fed-each calf;
Weight and skeletal growth ig chest measurements and height of withers were
recorded weekly. Measurements were taken each Thursday afternoon at
3 P. M. Calves not removed from their dams by noon on Thursday héd their
measurements taken at the next regular measuremént period, During the first
'four months of this experiment, practically'all growth measurements were
taken by the same individual. During the remainder of the experiment,
circumstances made it necessary for one of three different members of‘the
Dairy Industry staff to be involved in:taking growth measurements.

A veterinarian from the College Veterinary Science Department treated

animals for bloat or digestive upsets during the experiment.
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Components of Starter. Mixtures Used

in Comparative Feeding Tests of Dairy Calves to 16 Weeks of Age

‘GrOUp I

Group II iGroub'IiI“Gfbup v

Blood Meat Linseed Regu-

Meal Meal . . [Meal . lar |

Pounds Pounds’ Pounds Pounds
Powdered skimmilk 8.0 8.0 - 8.0 4.5
Dehydrated alfalfa meal 7.0 7.0 7.0 -
Rolled barley 39.0 38,0 34.0 42,5
Rplled:oats 35,0 35.0 35.0 42.5
Sugar pulp -5.0 5,0 5.0 -
Linseed meal - - 8.0 9.0
Blood meal 3.25 - - -
"Meat meal - 4,5 - -
Mono-sodium phosphate 1.0 1.0 1.0 -
Steamed bone meal 1.0 1.0 1.0 1.0
Salt 1.0 1.0 i 1.0 1.0
Aurofac 2A%
Vitamin D¥*
Total 100,25 100.5 %lO0.0 100.5

* 45 mg., Aurofac (2A) was fed each day during the feeding period

¥% 400 I.U, of vitamin D was provided each calf per day
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Average Chemical Composition of Grain Rations

" Fed Dairy Calves to 16 Weeks of Ade

Group III

Group I Group II Group IV
Blood Meat Linseed Regu-
Meal Meal Meal lar
_Ration Ration . Ration - Ration
% . % % %
Crude protein 160 15,2 15.8 15.4
Ether extract 3.2 3,1 3.3 3.6
Crude fiber 8.0 7.6 9.2 6.5
Phosphorus .94 .85 o 13 46
Calcium .75 1.08 .83 a5
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RESULTS

There was an increaée in rate of gain from low.to high from Group I
through Group IV as shown in Table III. The a&erage daily gain of the
calves on the experiment was as follows: Group I, (blood meal ration) '
1.23 pounds; Group II, (meat meal ration) 1.30 pounds; Group III,

(linseed meal ration) 1.42 pounds and Group IV, (milk plus regular grain
ration) 1.62 pounds.

The amount of gain for calf No., 668, which died, was figured from
a formula in "Statistical Méthods“ by Snedecor (28).

In referring to Table III, the cost of a pound of gain is found by
dividing the total feed cost for each ration groﬁp of calves by the number
of pounds of gain to get the average cost per pound‘of gain in each ration
group. The cost of a pound of gain for Groups I, II and III were similar
ie 12.3¢5 11.,9¢ and 11.1¢ respectively but much higher (20.1¢) in

Group 1V,

-
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Table 111. The Total Amount of Grain and Milk Consumed, Total Feed
Cost, Total Pounds of Gain, Cost Per Pound of Gain and Average
Daily Gain for all Calves in Each Group Which Include two Each
of Jersey Heifers, Holstein Heifers and Holstein Steers

Group Group Group Group
| 11 111 1v
Blood Meal ..Meat Meal Linseed Meal Regular
Grain Milk Grain jMilk Grain Milk Grain IMilk
Pounds Pounds Pounds Pounds
Feed Consumed
Jersey 239.3 501.5 338.0 473.5 361.6 509.5 221.5 1493.
Holstein 367.0 661.0 295.2 695.5 416.0 673.5 276.8 2048.
Heifer
Holstein 406.2 673.5 395.3 734.5 292.0 721.5 303.9 1978.
Steer
Total Feed Cost $102.23 $104.67 $106.45 $ 217.63
Total Pounds Gain 829 880 959 1082
Cost Per Pound
Gain 12.3* 11.9* 11.1* 20.1*

Ave. Daily Gain-
Pounds 1.23 1.30 1.42 1.62
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The average body weight of the two Jersey heifer calves was 145 pounds
for the blood meal ration; i68 pounds for the meat meal ration; 182 pounds
for the linseed meal ration and l9§ pounds for the regular ration and milk
at the end of.the 16 week period. The two Jersey heifer calves on the
blood meal- ration, the méat meal ration and the linseed meal ration were
72,8 per cents 84.4 per cent and 91.4 per cent respecfively, of the weight
of the twq Jersgy heifer calves fed the control ration plus milk at the
end of the 16 week period. The control rétion plus milk was considered to
be '100 per cent.

The average body weight of the two Holstein heifer calves at 16 weeks
of age was 239 pounds for the blood meal rationy 230 poundé for the meat
meal rationj; 258 éounds for the linseed meal fafion and 281 pounds for the
control ration plus milk, The two Holstein heifer calves on the blood
meal ration, the meat meal ration and the linseed meal ration were 85.0
per cent; 82,0 per cent and 92,0 per cent iespectively, of the weight of
the two Holstein heifer calves fed the control ration plus milk at the end
of the 16 week period, when the control ration was con;idered to be 100
per cent.

The average body weight of the two Holstein steers at 16 weeks of age
was 252 pounds for the blood meal rationy 267 pounds for the meat meal
ration; 284 pounds for the linseed meal ration and 279 pounds for the
control ration plus milk. The two Holstein steers on the blood meal
ration, the meat meal ration and the linseed meal ration were 90,0 per.

cents 96.0 per cent and 101.0 per cent respectively, when compared to the
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growth weight of the two Holstein steers fed the control ration plus milk
at the end of the 16 week‘period, when the control ration is considered to
be 100 per cent.

Table IV shows the effect of ration on body weight according to the
analysis of variance. When ;he weights data were analyzed étatistically,
it was found that'thevdifferences between periéds and the sex-breed
differences were highly significant but that the differences between the

four different rations were not significant.
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Table IV. Effect of Ration on Body Weight When Analyzed
According to Analysis of Variance
Variation ’ begrées of 'Sumslﬁf uMeaﬁs\ F
Due To Freedom Square Sguare . Value
Body Weight
Period 4 377239 94309,7 122 ,24%%
Ration 3 3265 1088 1.41
Sex-breed 2 ?9398 39699 51.4%%
PX Sex-breed 8 8939 1117.3 1.45
PXR 12 2075 172.9 .224
Sex-breed X R 6 1034 172.3 .223
PX Sex-breed X R 24 7945 331 .429
Error 60 46292 771.5 -
526187 - -

Total

119

% - Significant difference

*¥%¥ - Highly significant difference
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The averade height of withers of the two Jersey heifer calves was
32,06 inches for the blood meal ration; 32.81 inches for the meat meal
rationy 33.56 inches for the linseed meal ration and 35.44 inches for the
regular ration and milk at the end of the 16 week\period. The fwo Jersey
heifer calves on the blood meal ration, the meat meal ration and the
linseed meal ration were 90,40 per cents 92.50 per cent and 94.60 per
cent respectively, of the height of withe?s 6f the two Jersey heifer calves
fed the control ration plus milk at thé end of the 16 week period. The
control ration plus milk was considered to be 100 per cent.

The averadge height of withers of the two Holstein heifer calves at
16 weeks of age was 36.09 inches for the blood meal ration; 35.44 inches
for the meat meal rationy 35.81 inches for the linseed meal ration and
38.94 inches for the contr&l ration plus milk. The two Holstein heifer
calves on fhe blood meal ration, the meat meal ration and the linseed
meal ration were 92,68 per cent; 91.00 per cent and 91.95 per cent
respectively, of the height of-withers of the two Hoistein heifer calves
fed the control ration plus milk at the end of the 16 week period. .The
control ration was considered to be 100 per cent.

The average heiéht of withers of the two Holstein steers at 16 weeks
of age was 36.19 inches for the blood meal'ration; 37,28 inches for the
meat meal ration; 36.88 inches for the linseed meal ration and 37,50 inches
for the control rafion plus milk. The two Holstein‘steers on the blﬁod
meal rationi the meat meal ration and the linseed meal ration were 96.50

per cent; 99.41 per cent and 98,34 per cent respectively, when compared to
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the height of withers of the two Holstein steers fed the control ration
plus milk at the end of the 16 week period; when the control ration is
considered to be 100 per cent.

. Table V shows thé effect of rations on height of withers according to
the analysis of variance. When the height of withers were analyzed
statistically, it was found‘that the differences between periods, rations,
sex-breed and sex-breed-ration were highly significant but all other

factors were not significant.
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Table V. Effect of Ration on Height of Withers When Analyzed
According to Analysis of Variance

Sums

F

Variation ﬁegrees of Means
Due To Freedom _.Of Squares .| : Square Value
Heiqht'of Wither
Period 4 835 208,7 158,1%*
Ration 3 18.6 6.2 4, 62%%
Sex~breed 2 247 123,5 93.56%*
PX Sex-Breed 8 19,4 2,42 1,83
PXR 12 2,0 W17 .128
Sex-breed X R 6 31.9 . 5.3 4,0%%
PX Sex-breed X R 24 4,5,5 .19 .143
Error 60 79,5' 1.32 -
Total 119 - -

1237,9°

* ~ Significant difference

¥¥% - Highly significant difference
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The average chest measurement of the two Jersey heifer calves was
34,25 inches for the blood meal ration; 35.50 inches for the meat meal
ration 36.75 inches for the linseed meal ration and 37.75 inches for the
regular ration and milk at the end of the 16 week period. The two Jersey
heifer calves on the blood meal ration, the meat meal ration and the linseed
meal ration were 90,72 éer cent; 94.04 per cent and 97.35 per cent
respectively, of the chest measurement of ihe two Jersey heifer calves fed
the control ration plus milk at the end of the 16 weék period. The control
ration plus milk was considered 100 per cent,

The averade chest measurement of the two Holstein heifer calves at
16 weeks of age was 39,75 inches for the blood meal rations 40.50 inches
for theqmeat meal rations 42.00 inches fof the linseed meal ration and
42,75 inches for the control ration plus milk. The two Holstein heifer
calves on the blood meal ration, the meat meal ration and the linseed meal
ration were 92,98 per cent; 94,73 per cént and 98,24 per cent respectively,
of the chest measurements of the two Holsteln helfer calves fed the control
ration plus milk at the end of the 16 week period. The control ration
plus milk was considered to be 100 per cent.

The average chest measurement of the two Holsteinlsteers at 16 weeks
of age was 40.87 inches for the blood meal rationy 41,69 inches for the
meat meal ration; 42.50 inches for the linseed meal ration and 41.75 inches
for the control ration plus milk. The two Holstein steers on the blood
meal'ration, the meat meal ration énd the linseed meal ration were 97.86

per cent; 99.85 per cent and 101.79 per cent respectively, when compared
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to the chest measurements*of'the two Holstein steers fed the control ration
plus milk at the end of the 16 week period. "The coptrol ration was
considered to be 100 per cent, | |

‘Table VI shows the effec£ of rations on chest measurements aécord-
ing to the analygis of variance. When the chest measurements wére
analyzed statistically, it was found that the differences betwéen periods
and sex-breed differences were highly'significant, differences between

rations and sex-breed-ration were significant but that the other factors

were not significant.
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" Table VI. Effect of Ration on Chest Measurement When Analyzed
According to Analysis of Variance
Variation Degfees 0of Sums Méans F
Due To ) Freedom 1 Of Square Square Value -
Chest Measurements

Period 4 2153 538.2 276,0%%
Ration 3 16.8 5.6 2,87%
Sex-breed 2 - 509 254.5 130.51%*
PX Sex~Breed 8 4.0 ) «256
PXR | 12 27,6 2.3 1.18
Sex-breed X R 6 28.2 4.7 2,41%
PX Sex-breed X R 24 25,1 1.04 .53
.Error 60 1}7,3 1.94 -
Tbtal 119 2881 - -

* - Significant difference

%% - Highly significant difference
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In comparing the average of the two Jersey heifers, two Holstein
heifers and two Holstein steers in each ration group with Ragsdale‘growth
Standard (page 33) on body Weight; chest measurements and height of withers
the foliowing comparisons resulted:

When comparing §9Q1~ﬂ§lghi, nine paif of calves exceeded the Ragsdale
Standards ip body weight; however, the two Jersey heifers and two Holstein
steers on the blood meallratién and fhe two Holétein'heifers on the meat
meal ragion'were three pounds or (2.02; 1.17 and 1.28 per cent
respectively) below the weight standards.

When comparing height of withers, ali of the groups of calves exceed-

ed the Ragsdale Standards ‘on height of withers except the two Holstein
heifers on the meat meal ration which were .26 of one inch or .74 of one
per cent below the Ragsdalé Standards.

When comparing cheét measurements, the two Jersey heifers and two

Holstein heifers on the Elood meal, meat meal and linseed meal rations
were: Jersey heifers, 3,053 1,80 and °55 inches or 8,173 4,82 and 1.47
per Eent respectively, and Hblstein heifers, 2.40; 1.85 and .35 inches or
5,663 4,36 and .82 per cent respectively, below the Ragsdale Star;daro]s°
Ihe two Holstein steers Were 2,13 inches or 4.9 per cent, on the blood
meal ‘ration, 1.3l inghes, or 3.0 per cent, on thé meat meal ration, .50
inches, or 1.2 per dént on the linseed ration and 1,25 inches, or 2.9

per cent on the regular ration below the Ragsdale Standards.

4
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Growth Standards Used for Calves at 112 Days of Age
as Calculated From Ragsdale Standards

Body Weight for Jersey heifers 148 pounds, Holstein heifers

233 pounds and Holstein steers 255 pounds.

‘Chest Measurements for Jersey heifers 37,§_indhes, Holstein

\

heifers 42,35 inches and Holstein-:steers 43.0 inches.

Height of Withers for Jersey heifers 32.0 inches, Holstein

heifers 35.7 inches and Holstein steers 36.0 inches,
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Results of Individual Calves

No; 646 ~ a Jersey heifer calf born November 27, 1957 and weighed
48 pounds at birth, This calf was on whole milk, hay ad
libitum ana the regular grain Ration IV thrgughout the
experiment, She gained 146 pounds with 1.3 pounds average daily
gain. She weighed 194 pounds at'the-end of the experiment.

No. 647 - a Holstein steer born November .29‘, 1957 and weighed 65
pounds at birth. This calf was on whoie milk, hay libitum and
the regular grain Ration IV throughout the experiment.. This
calf had the lowest birth weight of any Holstein calf on the
experiment. Thils calf gained 185 pounds with a 1.66 pounds
average daily gain and weighed 250 pounds aﬁ the end of the

‘ experiment,

No. 648 - é Holstein heifer calf born December 1, 1957 and weighed
81 pounds at birth. This calf was on a ration of whole milk,
hay ad libitum.and the regular grain Ration IV throughout the
experiment. She gained 205 pounds with a 1.83 pounds average
daily gain and weighed 286 pounds at the end of the experiment.

No. 652 - a Holstein heifer calf born Deéember 21, 1957 and weighed
74 pounds at birth. This calf was on whole milk for éeven weeks,
hay ad libitum and the meat meal Ratioh IT starter ration. bn
January 11 this célf had a fever and was treated by a veter-
inarian, Her milk feeding was reduced to six pounds daily for

five days. She gained 149 pounds with a 1.33 pounds average
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daily gain. She weighed 223 pounds at the end of the experi-
ment.

No. 653.— a Holstein steer calf born December 24, 1957 and weighed
93 pounds at birth. This calf was on whole milk for seven
weeks, hay ad libitum and the meat meal Ration II starter ration.
On December 30 she was sick and the amount of milk fed was
reduced to seven pounds daily for six days. She gained 162
pounds with a 1.44 pounds average daily gain and weighed 255
pounds at the end of the experiment.

No. 655 - a Jersey heifer calf bofn December 25, 1957 and weighed 45

' pounds at birth. She was the lightest weight Jersey calf at
birth. This calf was on whole milk for seven weeks, hay
ad libitum and the meat meal Ration II starter ration. On
January 13 this.calf was sick'and Was,treated by a veterinarian,
The milk feeding was_réduced to four pounds daily for three
days. She gained only 97 pounds with a .87 pound average daily
gain and weighed 142 pounds at the end of the experiment,

No. 656 - a Jersey heifer calf, born Decémber 26,.1957, and weighed
49 pounds at birth. She was on Whole milk for seven weeks, hay
;d libitum and the blood meal Ration II starter ration. On
January 13 this calf waé sick ana was treated by a vetekinarian.
The milk feeding was reduced to two pounds daily for two days
and four pounds daily for one day before going back on regular

feeding of five pounds daily. She gained only 87 pounds with a
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.77 pound average daily gain. She weighed only 136 pounds at
the end of the experiment.

No. 657 - a Jérséy heifer calf born December 28, 1957 and weighed 54
pounds at birth. This calf waslon whole milk‘for seven weeks,
hay ad libitum and the linseed meal No. III starter ration. She
gained 122 pounds with a 1.08 pounds average daily gain. She
weiéheq 176 pounds at the end of the e*periment.

No. 658 - a Holstein heifer calf-born December 28, 1957 and weighed
78 pounds at birth. This calf was on whole milk for seven weeks.,
hay ad libitum and the bLood meal No. I'starfer ration. Thié
calf écoured for two days followiﬁg removal from its dam. She
géined 146 pounds with a 1.3 pounds average daiiy gain, Shé
welghed 224 pounds'at the end of the equriment.

No. 659 - a Jersey heifer calf born January 11, 1958, She weighed
52 pounds at birth. This calf was on whole milk, hay ad libitum
and the regular grain ration No. IV for the entire~experiment,
She gained 157 pounds with a 1.4 pounds average daily gain. She
weighed 209 pounds at the end of the experiment.,

No. 662 - a Jersey heifer calf born January 18, 1958 and weighed 56
pounds at birth. This ealf was on whole milk for seven weeks,
hay éd libitum and the meat meal No. II starter ration. She
gained 139 pounds with a 1.24 pounds average daily gain and

weighed 195 pounds at the end of the experiment.
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No, 663 - a Holstein steer calf born January 21, 1958 and weighed 82
pounds at birth, This calf was on whole milk for seven weeks,
hay ad libitum and the blood meal No. I starter ration. This
calf was sick for two days’foilowing-removal from its dam. This
calf gained 148 pounds with a 1;32 pounds average daily gaiﬁ
and weighed 230 éounds at the end of the experiment. .

No. 664 - a Holstein heifer calf born January 26, 1958 and weighéd
83 pounds at birth, .She was on whole milk for seven weeks, hay
ad libitum and the linseed meal No. III starter ration. She
gained 153 pounds with a 1.36 pounds average daily gain and
weighed 236 pounds at the end of the experiment.

Ndy 665 - a Holstein heifer calf born January 29, 1958 and weighed
95 pounds ét birth. This calf was on whole milk, hay ad libitum
and the regular grain ration No, IV throughout the experiment.
She gained 181 pounds with a 1.6 pounds average daily gain and
weighed 276 pounds at the end of the experiment.

No. 666 - a Jersey heifer calf born February 3, 1958 and weighed 59
pounds at birth. This calf was on whole milk for seven weeks,
hay ad libitum and thé blood meal No, I starter ration. On
May 3rd she was treated for bloat. She gained 96 pounds with a
f86 pound average daily gain. She weighed 155 pounds at the

end of the experiment.
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No. 668 - a Holstein steer calf born February 8, 1958 and weighed
100 pounds a{ birth. This calftwas on whole milk for seven
weeks, hay ad libitum and the linseed meal No. III starter ration.,
On April 6 this calf bloated slightly. On April 15 it bloated
and was treated. At feeding time on April 23 this calf ate
its grain and appeared to be normal. Later in the evening, the
calf was bloéted and died before the veterinarian could arrive.
Record of gain up to death can be found in Appendix téble.

No. 669 - a Holstein steer born February 9, 1958 and weighed 100
pounds at birth. This calf was on whole milk,'hay ad libitum
and the regular grain ration No. IV throughout the entire
experimental period. On February 15 and 16 this calf was treat-
ed for scours. He gained 208 pounds'with a 1.76 pounds average
daily gain and weighed 308 pounds at the end of the experiment.

No. 670 - a Holstein heifer calf born February 9, 1958 and weighed
88 pounds at birth. This calf was on whole milk for seven
weeks, hay ad libitum and the meat meal No. II starter ration.
She gained 150 pounds with a 1.34 pounds average daily gain
and weighed 238 pounds at the end of the experiment.

No. 671 - a Holstein steer calf born February 12, 1958 and weighed
97 pounds at birth.. This calf was on whole milk for seven
weeks, hay ad libitum and the meat meal No., II starter ration.

He gained 183 pounds With a 1.63 pounds average daily gain and
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weighea 280 pounds at the end of the experimeﬁt.

No. 672 -.a Holstein steer calf born February 19, 1958 and weighed
91 pounds at birth. This calf was on whole milk for seven weeks,
hay ad libitum and the blood meal No. I starter ration., Because
of scours, the milk was cut to four pounds on February 27 for
two days. This calf gained 184 pounds with a 1.64 pounds
average daily gain and weighed 275 pounds at the end of the
experiment.

No., 675 - a Holstein steer calf born February 25, 1958 and weighed
lOO-pounds at birth. This calf was on whole milk for seven
weeks, hay ad libitum and the linseed meal No. III starter
ration. This calf bloated slightly on April 24 but was not
treated. He gained 184 péunds with a 1,64‘pounds averagde
daily gain and weighed 284 pounds at the end of the experiment.

No. 678 - a Jersey heifer calf born March 12, 1958 and weighed 62
pounds at birth. This calf was on whole milk for seven weeks,
hay ad libitum and the linseed meal No. III starter ration. She
gained 126 pounds with a 1.12 pounds average daily gain and
welghed 188 pounds at the end of the experiment.

No., 679 - a Holstein heifer calf born March 18, 1958 and weighed 86
pounds at birth. She was on whole milk for seven weeks, hay
ad libitum and the blood meal No, I starter ration. This calf
gained 168 pounds wifh a 1,50 pounds average daily-gain. ‘She

weighed 254 pounds at the end of.the experiment.
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No, 683 - a Holstein heifer calf born March 28, 1958 and weighed 90
pounds at birth. She was on whole milk for seven weeks, hay
éd libitum and the linseed meal No., III starter ration. This
calf scoured on April 5. Her milk was reduced to five pounds
daily for three days. She gained 190 pounds with a 1.69 pounds
average daily.gain and weighed 280 pounds at the end of the

experiment.
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DISCUSSION

The results of this experiment are similar to those obtained by Brown
et al (7) in that calves were raised successfully on calf starter rations
containing 16 per cent crude protein. As may be expected in experiments
of thi§ kind there was considerable variation in the rates of growth of
the calves. Several factors may have been responsible for some of this
variation. The fact that no two individuals will measure a calf exactly
the same every time may account for some of the variation, because three
different staff members of the dairy department weighed and measured calves
. during the experimental period., Errors may also occur by the inhaling
and exhaling of the calves while the chést measurement is being'taken°
Digestive upsets may have caused some of the variation. -There was some
bloating noticed in the calves on starter Ration No, III containing
linseed meal. Calf No. 668 fed the linseed meal starter ration, died
during the experiment from bloat. Scours also occurred in some of the
calves during the experiment. It was the practice that the calves be
treated for scours by the college veterinarian when their temperature
_reached 103 degrees.

Jersey calves No. 655 and 656 were inclined to suck eacﬁ other at
every opportunity throughout the experimenf° This may have had some effect
on their growth being under Ragsdale Standards.

The Ragsdale growth standards give the body weight, chest measurement

and height of withers for calves of different breeds and sex at monthly

intervals., Growth measurements were calculated to give the comparative
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standard where calves are fed to 112 days .of age rather than to 121 days
or four months of age. |

Since most of the calves in each group bompared very favorably with
the Ragsdale Standards ip body weight and height of withers, it would appear
these calves were no more variable than calves in similar trials involving
the rates of growth of calves (5, 6, 15, 21, 25). The majority of the
calves were below the standa:ds'in chest measurements. This may be in
part due to variation in taking chest measurements or a genetic
inheritance of small heart girth of calves in this experiment.

At the beginning of the experiment,; the alfalfa hay was chopped and
fed in individual boxes. Because of the amount of hay wasted by the calvgs,
individual hay feeding was discontinued and long alfélfa hay wés fed ad
libitum for the remainder of.the trial. The amount of hay consumed and
the cost of hay eaten by the calves during the experimental period Were
not included in figuring the cost of a pound of gain,

Since most oflthe alfalfa hay grown in this area of Moptana is usually
low in phosphorus, mono-sodium phosphate and steamed bope meal were added
to the starter rations to insure an adequate supply of phosphorus for
the calves.

Sorting of grain by calves was a problem. The oats and barley were
rolled and the other ingredients were of a finer texture. At each feed-
ing, the grain fed was mifed with any fine materialslleft'in the feed
boxes. This mixing seemed to improve the - eating of 'the finer grain-

particles by the calves. These finer grain particies may not have been
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as palatable as the coarser grain particles which could account for the
sorting of the grain.

In a similar experiment (23), the maximum amount of grain consumed
daily by Holstein calves was limited to five pounds daily and the amount
fed to Jersey calves was limited ﬁo four pounds daily. In this experi-
meﬁt, the maximum amount of starter the Holstein heifer calves ate was
2.91 pounds daily, the Holsfein steers 3,12 pounds daily and the Jersey
heifer calves 2,72 pounds daily. This may also have been a factor in-

fluencing the grthh rate of the calves on this experiment.
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SUMMARY AND CONCLUSIONS

A total of 24 caives, eight Jersey heifers, eight Holstein heifers
and eight Holstein steers were used in the experiment to determine if
calves can be raised successfully on a starter ration of 16% crude
protein.

Calves were removed from théir dams at tﬁree days'of age and fed
one of four different grain rations. Ration I, II and III were starter
rations with milk being discontinued at seven weeks of age° Ration IV was
the regular grain ration fed calves in the Montana State College dairy herd
(limifed to two pounds per head daily) and whole milk fed to sixteen weeks
of age.

Alfalfa hay was fed ad libitum, All grain rations were analyzed for
crude protein, ether extract, crude fiber, phosphorus and caicium.

Body weights, chest measurements.and height of withers were taken
each Thursday afternoon throughout the experiment. Records regarding the
breed, sex, birth date, birth weight, daily gain and fingl welght of the
calves used in this éXpe;iment can be found in the Appéndix, Table VII,

The average daiiy gain was as follows: Group I, blood mealy 1.23
pounds; Group II, meat meal, 130 pounds; Group III, linseed meal, 1.42
pounds and Group IV, regular ration, 1.62 pouﬁds daily. . The cost per pound
of'gain was: Group I, 12.3¢; Group II, 11.9¢; Group III, 11.1¢ and Group
IV, 20.1¢ per pound. |

Calves on this experiment showed the following growth when comﬁared

to the Ragsdale Standards: \




- 45 -
Body weight - Nine pair éf calves exceeded the Ragsdale Standards
in body weight, however, the two Jersey heifers and two Holstein
steers on the blood meal ration and the two Holstein heifers on
the meat meal ration were three pounds or (2.02; 1.17 and 1.28
per cent respectively) below the-weight standards.

Height of withers - All of the groups of calves exceeded the

Ragsdale Standards on height of withers except the two Holstein
heifers on the meat meal ration were .26 of one inch or .74 of
one per cent below the Ragsdale Standards.

Chest-measupements_- The two Jersey heifers and two Holstein

heifers on the blood meal, meat meal and linseed meal rations-
were: Jersey heifers, 3,05; 1.80 and i,55iinche§'or 8,17;.4;82
and 1.47 per cent respectively and Holstein heiferé, 2,403 1.85
and .35 inches or 5.66; 4,36 and .82 per cent respectively
below the Régsdale Standaxrds. The two Holsteln steers on the
blood méal ration wefe 2,13 inches; or 4.9 per cents on the meat
meal ration l.3l-inches or 3.0. per cent; on the linseed meal
ration .50 inches, or 1.2 per cent and on the control ration
1.25 inches, or 2.9 per cent below the Ragéda}e Standards.
Palatability may have béen a factor in Groups I, Ii and III because
the Holstein.and Jersey calves did not eat enough grain during the experi-
ment to ever be limited to five bounds to Holsteins and four pounds to

Jerseys.
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The two Jersey heifers énd Holstein heifers Qere the only calves that’
met -the Ragsdale Standards on chest measurements; however, all of the calves
either met Ragsdale.Standards or were Within 2 per cent or less on body
weight and 0.74 per cent on height of withers below Ragsdale Standards.

It Would appear (based on body weight and height of -withers) that the
Rations I, II and III used in this experiment were adequate for the
raising of dairy calves to 16 weeks of age when milk was discontinued at
seven weeks of age.

The average feed costs of raising each calf to 16 weeks of age were:
Group I (blood meal ration) $17.04; Group II (meat meal ration) $17.44;
Group 11 (linseéd meal ration) $17.74 and Group IV (whole milk Elus the'
control ration) $36.27.

Where adequate amounts of starter ration are eaten by calves, after
" being removed from milk at seven weeks of age, the cost of raisiﬁg dairy
calves can be reduced considerab}y in comparison to the cost of feeding

whole milk until calves are 16 weeks of age.
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Calf
Ration No.
Milk 646
Mi Ik 659
Meat meal 655
Meat meal 662
Blood meal 656
Blood meal 666
Linseed meal 657
Linseed meal 678
Milk 648
Milk 665
Meat meal 652
Meat meal 670
Blood meal 658
Blood meal 679

Linseed meal 664
Linseed meal 683

Mi Ik 647
Mi Ik 669
Meat meal 653
Meat meal 671
Blood meal 663
Blood meal 672

Linseed meal 675
Linseed meal 668

Table VII.

Breed

Jersey
Jersey
Jersey
Jersey
Jersey
Jersey
Jersey
Jersey

Hol . heifer
Hol . heifer
Hol . heifer
Hol . heifer
Hol . heifer
Hol . heifer
Hol . heifer
Hol . heifer

Hol . steer
Hol . steer
Hol . steer
Hoi. steer
Hol . steer
Hol . steer
Hol . steer
Hol . steer
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Calves Used on Experiment

Birth
Date

11/727/57
1/11/58
12/25/57
1/18/58
12/26/57
2/ 3/58
12/28/57
3/12/58

12/ /57
1/29/58
12/21/57
2/ 9/58
12/28/57
3/18/58
1/26/58
3/28/58

H/29/57
2/ 9/58
12/24/57
2/12/58
1/21/58
2/19/58
2/25/58
2/ 8/58

Birth
Wt.
Lbs.

48
52
45
56
49
59
54
62

81
95
74
88
78
86
83
90

65
100
93
97
82
91
100
100

Date at
16
Weeks
old

3/18/58
5/ 3/58
4/16/58
5/10/58
4/17/58
5/26/58
4/19/58
7/ 2/58

7/23/58
5/21/58
4/12/58
6/ 1/58
4/19/58
7/ 8/58
5/18/58
7/18/58

3/20/58
6/ 1/58
4/15/58
6/ 4/58
5/13/58
6/11/58
6/17/58

Final
Wt.

Lbs.

194
209
142
195
136
155
176
188

286
276
223
238
224
254
236
280

250
308
255
280
230
275
284

Gain
Lbs.

146
157
97
139
87
96
122
126

205
181
149
150
146
168
153
190

185
208
162
183
148
184
184

Died P.M. 4/2" /58

Daily
Gain
Lbs.

1.3
1.4
.87
1.24
77
-86
1.08
1.12
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Feeds Used in Grain Rations Including

Price Per 100 Pounds

Grains

Price Per 100 Pounds

Rolled barley
Rolled oats
Linseed meal
Meat meal

Blood meal

Dehydrated alfalfa meal

Sugar pulp
Dried skimmilk

Steamed. bone meal

Mono—éodium phosphate

Salt

Whole milk

Dollars
2.00
2.00
3.75
4,25
7.00
2,80
3.75

16.00
5.30
11.00
1.50

3.50
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Table IX. Cost of Grain Rations Per 100 Pounds

Including Rolling and Mixing Costs

Grain Rations

Price Per

Ration ' Containing 100 Pounds
‘ Dollars

I Blood meal 3.75

IT Meat meal 3,70

III Linseed meal - 3.72
IV Regular 3,05
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Table X. Body Weight of Jersey Heifer Calves by Periods

Group 1 Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Regular

Calf number 656 666 655 662 657 678 646 659
Periods by

Weeks1 Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.

| 55 67 54 63 60 62 51 54

2 59 68 58 67 66 62 57 57

3 61 68 63 73 73 64 64 65

4 65 74 68 79 80 75 67 73

5 71 83 72 87 83 80 74 80

6 77 92 78 96 93 90 82 87

7 85 99 86 106 103 98 89 96

8 90 108 93 116 107 106 98 108

9 97 112 101 126 117 114 108 117

10 106 121 HO 134 123 133 121 128

1 112 128 117 146 134 133 135 141

12 124 129 131 154 143 143 144 151

13 123 138 130 162 151 151 154 164

14 134 140 135 170 157 165 168 173

15 143 152 146 182 171 175 183 190

16 136 151 142 195 180 188 194 205

17 155 176 209
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Table X1. Body Weight of Holstein Heifer Calves By Periods

Group 1 Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Regular

Calf number 658 679 652 670 664 683 648 665
Periods by

Weekst Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. :lLbs. Lbs.

| 8l 89 74 90 84 95 84 97

2 80 A 87 92 88 95 91 103

3 85 106 94 100 95 100 98 113

4 94 116 102 109 103 HO 106 120

5 101 125 HO 118 114 120 114 131

6 108 136 120 130 126 135 121 141

7 121 155 126 140 136 146 135 153

8 129 163 136 150 151 157 148 172

9 139 170 144 161 165 175 159 187

10 147 181 154 171 171 189 173 193

11 164 187 162 173 186 200 191 204

12 179 206 173 185 191 219 211 219

13 189 223 186 193 199 227 221 235

14 201 224 195 206 212 255 245 244

15 215 251 209 213 220 265 263 271

16 221 254 223 232 230 280 286 276

17 224 223 238 236
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Table X11. Body Weight of Holstein Steer Calves by Periods
Group 1 Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Reaular

Calf number 663 672 653 671 675 668 647 669
Period by

Weeks: Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs,

| 80 88 96 97 100 100 66 100

2 88 92 100 102 105 102 72 106

3 95 103 116 109 120 115 76 111

4 107 115 119 124 130 122 86 121

5 117 120 127 136 143 137 93 133

6 127 134 138 146 152 153 103 148

7 140 146 148 152 164 166 116 165

8 158 155 160 173 170 176 130 175

9 169 169 167 183 190 192 144 190

10 173 183 178 193 190 197 153 201

1 183 194 193 207 209 171 218

12 189 212 211 220 218 188 236

13 200 220 220 236 230 207 255

14 215 234 229 250 252 219 267

15 225 257 249 263 268 238 276

16 230 275 255 280 284 250 300

17 308
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Table XI111. Height of Withers of Jersey Heifer Calves by Periods
Group Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Regular
Calf number 656 666 655 662 657 678 646 652
Period by
Weeks: Inches Inches Inches Inches Inches Inches Inches Inches
| 25.25 27.50 26.06 27.50 27.06 26.56 25.81 26.50
2 25.75 27.44 26.56 27.75 27.13 27.00 27.00 26.44
3 26.50 28.50 26.75 28.19 27.44 28.25 27.25 26.88
4 27.00 28.13 27.38 28.75 27.75 28.00 27.06 27.25
5 27.38 28.56 27.88 29.25 28.25 28.13 28.00 28.56
6 27.63 29.25 28.00 29.56 28.63 29.13 28.69 28.88
7 28.00 29.81 28.19 30.00 29.13 30.00 28.94 29.25
8 28.81 29.63 28.63 30.88 30.56 30.19 29.88 30.25
9 28.75 29.88 29.00 30.75 29.75 30.25 30.69 30.69
10 29.31 30.56 29.38 31.75 30.56 31.00 31.00 31.50
11 29.25 30.75 29.63 31.50 30.75 31.38 31.81 31.50
12 29.94 31.13 29.50 32.31 31.31 32.00 32.69 32.38
13 30.44 31.63 30.19 32.88 31.56 31.88 32.25 33.50
14 31.00 31.88 30.50 33.38 31.63 32.63 33.38 33.75
15 31.19 32.25 31.94 34.00 32.50 33.25 34.00 34.75
16 31.13 32.69 31.25 34.38 32.94 34.00 35.00 35.69

17 33.00 33.13 35.88
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Table X1V. Height of Withers of Holstein Heifer Calves by Period

Group 1 Group 11 Group 111 Group IV
Blood Meal Meat Meal Linseed Meal Regular

Calt number 658 679 652 670 664 683 648 665
Period by

Weeks i Inches Inches Inches |Inches Inches Inches Inches Inches

| 28.81 28.94 28.00 28.38 28.75 27.50 30.13 30.38

2 28.81 29.50 28.81 28.44 28.94 28.56 30.44 31.19

3 29.00 30.44 29.69 28.88 28.81 28.75 30.75 31.81

4 29.44 30.88 29.75 29.69 30.69 29.19 31.56 31.75

5 30.50 31.13 30.44 30.50 30.38 30.50 31.81 32.50

6 30.75 32.13 30.69 31.00 31.88 31.00 32.31 34.00

7 30.94 33.00 31.75 31.06 32.31 31.31 32.94 34.19

8 31.50 32.81 31.69 31.25 33.00 31.50 33.19 34.50

9 31.63 33.56 32.25 31.75 33.00 32.25 34.25 35.00

10 32.31 34.00 32.63 32.19 33.38 32.31 34.88 35.88

11 33.19 34.38 33.19 32.63 34.25 33.19 35.38 36.13

12 33.19 34.50 33.50 32.75 34.75 33.56 35.81 36.94

13 33.75 34.88 34.13 33.25 34.88 34.56 36.50 38.00

14 33.75 35.75 33.75 33.25 35.63 35.19 36.81 37.38

15 34.50 35.94 34.63 34.06 35.88 35.56 37.25 38.50

16 34.75 36.94 35.63 34.56 35.88 35.75 38.13 39.75

17 35.25 36.13 34.75
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Table XV. Height of Withers of Holstein Steer Calves by Periods

Group 1 Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Regular

Calt number 663 672 653 671 675 668 647 669
Period by

Weeks: Inches Inches Inches Inches Inches Inches Inches Inches

| 27.44 30.38 30.88 29.50 30.00 30.25 26.50 30.13

2 29.00 30.44 30.75 29.38 30.19 30.31 27.38 31.00

3 29.63 31.31 31.31 30.25 31.25 30.50 27.75 31.13

4 30.50 31.81 31.50 31.00 31.56 31.50 28.50 32.00

5 35.50 31.81 32.19 31.44 32.00 31.75 29.75 33.00

6 31.56 32.63 32.75 32.00 32.56 32.44 29.19 33.44

7 31.69 33.50 33.19 32.38 33.25 32.75 30.06 33.56

8 32.31 33.75 33.50 33.56 33.50 32.88 30.81 34.13

9 32.38 34.31 33.75 33.88 34.00 33.38 31.19 35.00

10 32.50 35.44 34.38 34.13 34.56 33.50 32.25 35.50

11 33.00 35.63 35.06 34.75 34.25 33.31 35.94

12 33.56 35.75 35.50 35.38 35.31 33.50 37.00

13 34.25 36.63 35.63 35.25 35.56 34.00 38.75

14 34.25 37.19 36.00 36.94 35.63 34.38 37.50

15 34.94 37.00 36.88 36.88 36.44 35.25 38.56

16 34.88 37.50 37.31 37.25 36.88 35.75 38.75

17 39.25

34087~



Table XVI.

CalfT number

Period by
Weeks:

2

10
11
12
13
14
15
16

17

Group 1

Blood Meal

656 666
Inches Inches
25.25 26.50
25.00 26.50
25.00 27.00
25.75 28.25
26.50 28.00
27.00 29.25
27.50 29.50
29.50 31.25
30.00 34.00
29.75 32.00
30.50 33.25
30.00 34.00
32.50 33.50
33.25 34.00
32.00 35.00
33.50 35.25

35.00
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Group 11

Meat Meal

655 662
Inches Inches
24 .50 27.00
2475 27.00
25.00 27.50
26.25 28.38
26.50 30.25
27.00 30.75
28.00 30.25
30.50 31.50
30.50 31.75
30.00 34.38
31.00 34.50
31.00 34.00
32.50 36.00
34.00 37.00
33.50 35.50
34.00 37.00

Group 111

Linseed Meal

657 678
Inches Inches
27.25 25.50
26.75 27.00
27.50 30.25
27.50 27.75
28.00 29.75
29.00 30.50
30.00 30.00
30.00 30.75
33.00 32.50
32.00 32.00
32.75 33.50
33.75 34.50
35.75 34.50
36.00 35.50
36.00 35.75
37.50 37.00
36.50

Chest Measurement of Jersey Heifer Calves by Periods

Group 1V
Regular
646 659
Inches Inches
25.25 25.00
26.00 26.00
26.75 26.00
27.00 27.25
28.25 28.25
28.50 29.50
28.75 31.00
30.00 31.00
30.88 32.00
32.00 33.00
33.00 35.00
34.00 36.50
35.50 36.00
35.50 37.50
36.00 38.00
37.00 38.25
38.50
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Table XVII Chest Measurements of Holstein Heifer Calves by Periods

Group 1 Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Regular

Calt number 658 679 652 670 664 683 648 665
Period by

Weeks s Inches Inches Inches Inches Inches Inches Inches Inches

| 29.00 29.75 29.25 28.25 29.00 28.00 31.00 30.50

2 27.75 30.75 29.00 28.50 29.50 29.50 31.00 31.00

3 28.00 30.00 30.00 30.50 30.75 31.00 31.00 31.25

4 29.00 31.25 30.00 30.00 31.00 31.50 31.50 33.50

5 30.00 33.00 30.50 31.00 33.00 31.50 32.00 33.50

6 30.75 33.00 31.50 31.50 32.75 33.00 33.00 34.50

7 32.00 34.00 32.25 33.88 33.25 34.00 34.00 35.00

8 34.00 36.00 33.00 35.00 34.00 34.00 34.50 37.50

9 34.00 35.00 34.00 34.00 36.50 35.25 35.38 38.50

10 33.00 36.00 35.50 36.25 37.50 37.00 36.00 38.00

1 34.50 37.50 35.00 36.50 36.50 38.00 38.00 39.50

12 35.50 38.00 35.25 36.00 38.00 39.00 38.00 40.50

13 37.50 39.50 35.50 36.00 38.50 39.00 40.00 40.50

14 38.50 38.50 37.88 37.50 39.00 40.50 40.00 40.00

15 38.00 39.50 38.50 37.50 39.50 41.00 41.00 43.25

16 39.50 40.50 38.00 38.50 42.00 42.00 42.00 43.50

17 39.00 42.00 39.00
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11

12

13

14

15

16

17

I1. Chest Measurements of Holstein Steer Calve
Group 1 Group 11 Group 111
Blood Meal Meat Meal Linseed Meal
663 672 653 671 675 668

Inches Inches Inches Inches Inches Inches

27.50 30.50 30.00 30.50 30.00 29.25

28.75 29.00 30.00 31.00 30.50 29.50

29.50 30.00 29.75 30.75 31.00 31.00

31.75 31.00 31.25 31.50 33.50 31.00

33.00 33.75 32.50 32.50 34.75 31.75

33.00 34.75 32.75 34.75 34.00 32.50

33.50 34.00 33.75 36.00 36.50 35.00

34.50 36.00 36.00 36.00 35.75 35.00

36.25 37.25 36.00 37.50 36.50 35.00

37.00 37.00 35.75 38.50 36.50 36.50

36.00 37.50 36.50 38.25 39.50

38.50 39.00 37.00 38.25 38.00

38.50 39.00 39.00 40.50 39.00

38.50 40.00 40.00 40.50 40.50

38.00 42.25 40.00 40.00 41.50

39.00 42.75 40.88 42.50 42.50
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13

14

15
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Amount of Milk Fed Jersey Heifer Calves Each Period
and the Total Milk Fed During 16 Weeks Period

Group 1 Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Regular
656 666 655 662 657 678 646
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
22.5 35 15 12.5 22.5 24.5 27.5
35 42 35 35 35 35 35
27 42 35 42 42 35 35
35 42 35 42 42 42 42
42 49 42 42 42 42 42
42 37 42 42 42 445 49
39 12 19.5 30 39 22 56
4.5 56
56
56
56
56
56
56
56
44

242.5 259 223.5 250.0 264.5 245.0 ‘778.5

659

Lbs.

12.5

35

35

42

42

42

42

49

56

56

56

56

56

56

56

56

15

714.5
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Table XX. Amount Milk Fed Holstein Heifer Calves Each Period
and Total Milk Fed During 16 Weeks Period

Group | Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Regular
Calf number 658 679 652 670 664 683 648 665
Periods Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
| 17.5 33 17.5 10.5 9 17.5 12 21
2 40 49 49 56 49 37 56 56
3 49 56 56 56 56 42 56 56
4 56 56 48 56 56 57 63 56
5 56 63 56 63 56 63 63 63
6 56 61 56 63 63 70 70 63
7 40 22.5 40 50 43 42.5 70 63
8 6 6 12.5 10 2.5 70 70
9 70 70
10 70 70
1 70 70
12 70 70
13 70 70
14 70 70
15 70 70
16 70 55
25

320.5 340.5 328.5 367.0 342 331.5 1045 1003
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Table XXI1. Amount Milk Fed Holstein Steer Calves Each Period
and Total Milk Fed During 16 Weeks Period
Group 1 Group 11 Group 111 Group IV
Blood Meal Meat Meal Linseed Meal Regular

Calf number

Period:
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Table XXII. Amount Grain Fed Jersey Heifer Calves Each Period
and the Total Grain Fed During the 16 Weeks Period

Group 1 Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Regular

Calf number 656 666 655 662 657 678 646 659
Period: Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
1 2 1.0 .2 0 0 .5 1.0 .0
2 5 1.0 1.0 7 1.4 5 -8 8
3 5 1.5 2.5 1.5 3.0 1.0 -6 1.4
4 1.0 1.0 3.1 2.0 3.2 4.5 .6 5.0
5 1.0 2.0 2.5 3.5 4.0 5.0 2.6 5.5
6 -6 2.0 2.0 5.5 4.5 8.5 3.5 4.5
7 3.5 9.5 5.0 7.0 4.5 9.0 2.8 5.5
8 6.0 8.5 7.0 10.0 6.5 16.0 3.5 6.0
9 6.0 12.0 8.0 17.0 8.0 16.5 6.4 7.5
10 11.0 11.0 13.0 16.5 13.0 19.0 9.0 6.5
11 15.0 11.5 15.5 19.0 16.0 20.5 10.0 8.5
12 15.5 10.0 16.5 20.0 13.5 23.0 14.0 11.0
13 14.5 11.0 16.0 21.0 16.5 20.0 11.5 13.0
14 12.0 11.5 15.5 24.0 17.5 19.5 13.5 14.0
15 15.5 14.5 17.0 22.0 18.5 20.0 13.5 14.0
16 19.5 8.0 16.5 21.0 18.0 23.0 7.0 13.0
17 1.0 6.0 7.0 5.0

123.3 116.0 141.3 196.7 155.1 206.5 100.3 121.2
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Table XXI11. Amount Grain Fed Holstein Heifer Calves Each Period
and the Total Grain Fed During the 16 Weeks Period
Group 1 Group 11 Group 111 Group 1V
Blood Meal Meat Meal Linseed Meal Regular

Calf number

Periods

336.5



Table XXIV.
and the Total
Group 1
Blood Meal
CalT number 663 672
Period: Lbs. Lbs.
| 2 5
2 2.0 5
3 2.0 3.0
4 2.0 4.5
5 4.0 3.5
6 6.0 2.0
7 9.5 7.0
8 14.0 11.0
9 18.0 15.0
10 16.0 24.0
1 17.5 23.0
12 17.5 21.0
13 16.5 24.0
14 21.5 27.5
15 21.0 28.0
16 15.0 29.0
17
182.7 223.5

68 -

Group 11
Meat Meal
653 671
Lbs. Lbs.
7 5
1.4 1.0
4.0 3.5
4.7 5.0
6.5 6.0
6.0 5.5
9.0 10.0
8.0 15.5
7.5 18.0
13.0 21.0
12.0 22.0
18.5 24.0
17.0 26.0
13.0 31.5
16.5 28.5
13.5 26.0

151.3 2440

Group 111
Linseed Meal

675

Lbs.

1.0

1.0

2.5

3.0

3.0

3.5

7.5

10.0

7.5

9.0

11.5

15.5

18.5

19.0

18.5

15.0

146.0

668
Lbs.
.5
.0
1.0
4.0
3.5
7.0
10.5
13.0
14.5
11.0
14.5

Died

P_M.

Apr.

23rd

79.5

Amount Grain Fed Holstein Steer Calves Each Period
Grain Fed During the 16 Weeks Period

Group 1V
Regular

647 669
Lbs. Lbs.
5 0
.8 1.0
2.1 2.5
4.3 7.0
4.0 9.0
4.8 12.0
6.2 14.0
7.0 145
7.7 145
8.5 15.0
10.0 14.0
14.0 13.0
14.0 14.0
13.5 14.0
14.0 14.0
13.0 14.0
7.0
124.4 179.5
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