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INTRCDUCTICN

Many mold, bacteria, and yeast organisms secrete various metabolic
products which inhibit or prevent the growth of other micro-organisms.,
Certain of these products have come to be known as antibiotics.

A considerable number of these antibiotics have been isolated in
the past decade, however, only a few have shown important activity.

An even smaller number are of nutritional importance as growth promoting
antibiotics. The most important of these are: Fenicillin (1941),
Streptomyein (1944), Aureomycin (1948), and Terramycin (1549).

These antibiotics are characterized by the inhibition of groﬁth of
various kinds of micro-organisms. Penicillin and streptomycin inhibit
principally gram-positive and gram-negative bacteria respectively. In
contrast to these antibiotics of narrow range activity, sureomycin and
terramycin are characterized by their ability to combat a wide variety
of organisms and hence have come to be known as "broad spectrum
antibiotics.”

Recently, it has been demonstrated that when antibioctics have been
administered in small quantities to animzls they have increased the growth
rate and efficiency of feed utilization. These results were thought to
be nutritional alone without thought toward the therapeutic effect
obtained with antibiotics at considerably higher levels of administration.

An exact knowledge as to the mechanism by wh:ich antibiotics produce
a more rapid growth has not been determined. There are a large number
of theories, the most plausible being that the antibiotics alter the
flora in the digestive tract of the animals. Under this theory, anti-

biotics may eliminate or reduce in number either the organisms that



compete for the food taken in by the animal, or the organisms that slow
down growth by the secretion of certain toxins. Should alterztion of the
flora of the digestive tract prove to be the means by which antibiotics
bring sbout the nutritional effect, the spectrum of the individusl anti-
biotic will probaSly determine its field of usefulness. Therefore, it is
reasonable to assume that the broad spectrum antibiotics will be those
most widely accepted in animal nutrition.

Previous work at various stations has indicated that an increase in
growth rate and efficiency of feed utilization occurs when calves receive
aureomycin in small amounts. Of considerable interest, however, was the
observation of a sharp decline in growth rate and feed utilization effi-~
ciency when the administration of aureomycin was discontinued. This set-
back may be due to a lag in the establishment of the normal flora of the
rumen following sureomycin administration in accordance with the previously
mentioned theory.

The purpose of this investigation was to determine the value of
administering aureomycin to dairy calves in reducing scours and increasing
the rate of gain and to determine the value of rumen inoculations with
rumen material from a mature animal in preventing a decrease in growth
rate and feed utilization efficiency following the discontinuation of

aureomycin administration.



REVIEW OF LITaEATURL

Aureomycin in Calf Nutrition

Aureomycin, derived from the orpanism Streptomyces aureofaciens,
was first described by Duggar (1, 8) in 1648. Since that time this
bacteriostatic agent has been subjected to extensive investigations not
only as a therapeutic agent in clinical medicine, but also as a growth
promoting substance in animal nutrition.

Loosli and wWallace (14) demonstrated thet either a crude aureomycin-
B)2 feed supplement or crystalline aureomycin HCl to milk substitutes
significantly increased the growth rate and reduced the incidence of
scours when fed to calves from the ages of two to eight weesks. The effect
observed appeared to be largely antibiotic since crystalline aureomycin
HCl resulted in & response equal to that observed with the sureomycin-B),
supplement.,

These results were not entirely in agreement with the studies by
Rusoff and Haq (29) or Williams and Knodt (32) who found that an AFF
supplement was of no apparent value for calves wezned from milk at an
early age. It should be noted that the supplement used by these authors
was a vitamin-B), supplement and had no appsrent aureomycin activity.

Rusoff (27) also found that injections of rure vitamin-B); were
without effect on the growth of dairy cslves. However, when an aureomycin-
B12 supplement was fed to some of the control calves at the age of 14 weeks,
an increased growth rate could be noted over the remaining calves used as a
control group.

Morrison and Deal (16) observed no differences in scouring, general
health, gain or feed consumption of two week old calves when an antibiotic

supplement was fed from birth at a 1 percent level of the dry mstter content



of the milk fed. The fact that negligible gains are made by calves in the
first two weeks and that scours were not a problem in any of the groups
was offered as a possible explanation for the results which were obtained,

Bloom and Knodt (5) studied the value of vitamin-Bjp, DL-methionine,
K-penicillin and sureomycin in milk replacement formulae. K-penicillin
significantly decreased the rate of gain and the amount of starter
consumed. The addition of vitamin-By, and DL-methionine had no apparent
effect on the growth rate of the calves, whereas aureomycin supplementation
at varied levels increased the rates of gain as much as 20 percent over the
other groups. Aureomycin supplementation had its greatest growth promoting
effect during the first four weeks, but the difference in gains over the
controls did not hold at 12 weeks of age. The incidence of scours were
lower in the aureomycin supplemented calves.

Bartley, et al. (2) found that the growth response of dairy calves
administered crystalline aureomycin HCl by capsule was approximately twice
as great as that of the control group. A considerably lower incidence and
severity of scours was noted in the supplemented calves and they were, on
the average, thriftier and in better condition than the controls. It might
be well to note in this study that the aureomycin apreared to have enhanced
growth by controlling scours since these calves were housed under environ-
mental conditions conducive to contracting scours and other calfhood
deseases. Of considerable interest in this trial was the shsrp drop in
growth rate and efficiency of feed utilization which occurred when the
supplement was withdrawn at the end of seven weeks of age.

Loosli et al. (15) noted that calves which were removed from aureo-
mycin at the end of eight weeks of age exhibited a very similar drop in

growth rate as was previously reported at the Kansas Stution (2).



Preliminary studies of the microflora, based on slide examination, failed
to reveal any differences in total bacterial count or morphological types,
but preliminary cultural studies indicated some physiological varistions.
Tre aureomycin supplemented calves consumed more concentrates, required
less TDN to make a pound of gain and showed a lower incidence and severity
of scours than the controls,

Jacobsen et al. (12) observed that aureomycin supplemented calves
gained continuously at a rate 30 percent above the Hagsdale stendard whereas
the controls approximated the standard. Even though 2 slight decrease in
growth rate occurred when the aureomycin was removed from the diets of the
czlves at 116 days of age, the drop did not appear to be significant and
no adverse effects were noted.

Rusoff and Davis (28) indicated that aureomycin definitely had a
growth promoting effect for the first 90 deys of administration after which
time the rate of growth gradually declined. The growth rates in both the
control group and the supplemented groups were approximately the same after
20 weeks of age. No evidence of anorexia or diarrhea was observed in the
suprtlemented calves.

Voelker and Cason (3C) found that calves on pasture which were
receiving aureomycin-Bjs supplement gained more rapidly than the controls
and did not incur scours when inoculated with fecal material. Further
observations indicated no harmful effects from administering 200 mg. of
crystzlline sureomycin daily in a grain ration. In subsequent studies by
these same auttors (31) with terramycin no significant growth responses were
noted at low intake levels. However, growth resyonses similar to those
previously obtained with aureomycin were shown when levels as high as

100 mg. per 100 pounds of bodyweight were fed.



As czlves becorme older and begin to ingest greater amounts of rough-
age it appears reasonable that aureomycin rmey have some effect on the
digestive fractions normally associated with rumen function. Dartley 2t al.
(2) observed thet even though the total digestible nutrients, digestible
protein, and everage hay consumption was approximately the same over a 12
week period the sureomycin surplemented czlves gained at a greater raste
than the controls and exceeded the Ragsdale standard. The supplenmcnted
celves consumed 22 percent more grain over a 22 week period., Further
studies by these authors on the effect of aureomycin on the digestibility
of milk, grain, aznd hay indicated little difference between the supple-
mented calves and the control calves in 21l trials with the exception of
the crude fiber fraction which was more readily digested by the control
calves., It wes also noted that when no grain was fed there was no signifi-
cant difference between groups with respect to the pounds of gain rer pound
of TDN consumed., Microscopic examination of the microflora revealed no
differences, but preliminary cultural studies indicated sose physiological
variztions.

Jacobsen et al. (10) supplemented calves with crystalline sureomycin
over a period of 16 weeks and observed an increased growth rzte over the
controls. No significant differences in feed utilization were noted while
the calves were exclusively on & skim milk diet. When hay and grain were
added to the diet from 61 to 116 days of age the controls apparently
utilized the feed more efficiently. Scouring was lessened with the calves
receiving aureomycin.

Murley et al. (17) found that aurecuycin supplementation increased
the growth rate and reduced the frecquency of sccurs when calves were fed

various rations but that all other effects were similar.



Assuming that the nutritional effect of aureomycin is in accord with
the existing theory that antibiotics alter the flora in the digestive tract
of the snimal, it is reasonable, therefore, to assume that a lag in the
establishment of the normal flora of the rumen may result following aureo-
mycin administration.

While the optimum levels of intzke for both aureomycin-Bj, supplement
and crystalline aureomycin HCl hzve not been established by the various
authors (2, 5, 10, 12, 14, 15, 16, 17, 27, 28, 29, 30, 31, 32) the effects
as observed in most instances were similar at all levels of intzke. Bartley
et al. (3) found that levels ranging from 200 to 2500 mg. of crystalline
aureomycin HC1l per day,.fed to 16 week old calves over a four week period,
were without apparent deletericus effects.

Some studies have indicated adverse effects from aureomycin adminis-
tration. Colby, Raw and Miller (6) noted that fattening lambs lost weight
and went off feed when they received 100 mg. of crystalline aureomycin by
. capsule daily, however, Jordan and Bell (13) observed an increase in growth
and feed efficiency when fattening lambs were drenched with five to six mg.
of aureomycin per day for a six week period.

Neuman et al. (18) demonstrated that no extreme physiological disturb-
ances occurred when fattening heifers were fed aureomycin. These authors did
observe a severe reduction in the appetites of the heifers the first few
days after which time they gradually recovered. Bacteriological studies
indicated approximately the same total counts but the types of organisms
in the lots fed aureomycin were less diverse.

Bell, Whitehair and Gallup (4) found that a marked reduction in the
digestibility of crude fiber, dry matter, and nitrogen free extract resulted

when steers were fed 200 mg. of crystalline sureouycin HCl per day. Six



hundred milligrams of aureomycin fed daily produced a marked anorexia and
fetid diarrhea in steers within 48 to 72 hours. Continued feeding of 200
mg. of aureomycin daily to these steers resulted in somewhat milder
digestive disturbances.

Changes in bodyweight, chest circumference and height at the withers
are in most instances greater in aureomycin supplemented calves than in
non-supplemented calves. Jacobsen et al. (11) noted that gains in body-
weight were significantly greater (P=C.0l) for calves fed aureomycin than
for calves receiving no antibiotic supplement. Increases in height at
the withers and in chest circumference also were grezter in the supplemented
than in the non-supplemented groups, but the differences were not signif-

icant at P=0.05.



Rumen Inoculation

The value of inoculating young calves with rumen contents from mature
animals was recognized by Swedish workers over 100 years ago, but no
extensive studies had been carried on in this country until recently.

Studies by Pounden and Hibbs (21) in 1947 indicated that rumen fauna
and certain characteristic flora similar to those seen in samples from
mature animals were not observed in the majority of calves examined until
they were several weeks of age. Upon inoculation of orgsnisms from cows
into the rumens of a few calves it was found that some of the organisms
became established.

In 1948, investigations by these authors (9, 25, 26) were continued
in an attempt to determine if there were any material advantages in stimu-
lating the development in calves of early rumen activity comparable to that
in mature animals. The results indicated that inoculations assisted in the
establishment of protozoa in the rumen and essisted in the establishment of
some, but not all, of the characteristic varieties of rumen microflora,
These inoculations were particularly helpful in the establishment of
organisms associated with roughage ingestion but were of no value in the
establishment of varieties of organisms which were associated with the
ingestion of pgrain. Further observations indicated that rumen inoculations
were effective in maintaining higher blood plasma ascorbic acid levels but
had no marked effect on blood carotenoid or blood plasma vitamin A levels.

In pasture studies which were carried on in 1949 by Founden and Hibbs
(23, 24) with inoculated and non-inoculated calves, it was observed that
rumen protozoa and certain bacteria, used as indicators. of the presence of
varieties characteristically associated with a high proportion of hay

ingestion, were established readily in &ll inoculated calves. FProtozoa did
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not develop in the non-inoculated calves. Some characteristic bacteria
became established in the non-inoculated calves by six weeks of age, but
were limited to only one of the observed varieties and were relatively
few in number,

Conrad and associates (7) found that inoculated calves digested a
higher percentage of cellulose and dry matter than the non-inoculated
controls, Thus, rumen inoculations appear to increase digestion of rough-
age in calves at an early age. There appeared to be no significant differ-
ences in the apparent digestibility of protein by the inoculated and non-
inoculated calves. However, the average apparent digestibility of protein
_differed by aprroximately two percent in favor of the inoculated group in
each series of digestion trials. The inoculations were further seen to
stimulate hay consumption at an earlier age than when no inoculations were
given,

Further investigations by Pounden and Hibbs (9, 22, 23, 24, 25, 26)
indicated that calves raised without typical microbial flora tended to
develop an undesirable type of body conformation which was not observed
with the inoculated calves. This condition wés generaily characterized
by a "pot bellied" appearance and rough hair coat. No significant differ-
gnce could beinoted between the growth rate of the inoculated versus the
non-inoculated calves as measured ty gains in bodyweight. In controlled
field trials, however, these authors (20) found that rumen inoculation:
of young calves reduced digestive disturbances and improved growth, rough-

age conswnption, and general health.
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“XPERIMaNTAL

The experiment was designed to determine any possible effects on
the growth and health of young dairy calves due to aureomycin adminis-
tration and to determine the value of rumen inoculations with rumen
material from a mature animal in preventing a drop in growth rate and
feed utilization efficiency following the discontinuation of aureomycin
administration. Male and female Holstein, Ayrshire, and Guernsey calves
from the Oklahoma Agricultural and Mechanical College dairy herd were
used for the study.

All experimental calves were removed from their dams within 48 hours
after birth and placed in the calf barn for the remainder of the trial.
They were isolated in individual pens eguipped with a feed bowl, The
basal ration consisted of six pounds of mixed Guernsey and Holstein whole
herd milk fed by nipple pail twice daily, good quality prairie hay avail-
able ad libitum and a commercial pelleted calf starter containing 24 per-
cent protein and a high content of ground alfalfa leaf meal, Starter
consumption was limited to a maximum of four pounds per day. MNilk was

'eliminated from the diet of all calves at ten weeks of age.

The experiment was conducted on three grours of calves which were
aesignated as folléws:

Group 1 Untreated controls

Group 11  Aureomycin and rumen inoculation

Group III Aureomycin but no rumen inoculation

Six Holstein, six Ayrshire and six Guernsey bull and heifer calves
were assigned at random to the designated treatments so as to belance the
groups as nearly as possible according to sex, breed, and initial body-

weight.



12

All groups received the same basal ration, with the calves in the
control group receiving no additional trestment. The calves in Group II
were administered 35 mg. of aureomycin twice daily by capsule for 35 days
and were inoculated on the 36th and 4lst days with rumen material from
mature slaughtered animels, The inoculum consisted of approximately one
half pint of rumen material per inoculation and was administered orally.
The calves in Group 111 were administered 35 mg. of aureomycin two times
daily by cepsule for 35 days but received no inoculum.

To determine the effectiveness of the treztments daily observations
were made on the health; physical appearance and severity, incidence,
duration and treatment of scours. Observations of growth were made at
seven day intervals by measuring changes in bodyweight, chest circumference,
and height at the withers.

Termination of the experiment was at 16 weeks of age.
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RESULTS

The data relative to the effects of aureomycin administration upen
growth, as presented in Appendix Tables I1 and IV and as summarized in
Table I show that the major differences in growth occurred during the
first five week period. Average daily gains of 0.69 pounds for Group I1I
and 0.68 pounds for Group III were observed; the control group showed an
increase of only 0.35 pounds per day. The bodyweight gains of the calves
which received aureomycin were approximately L8 percent greater than that
of the controls,

The growth of the calves that received no rumen inoculum following
the discontinuation of zureomycin administration was similar to that of
the control group during the second five week period, whereas the growth
of the calves thet received rumen incculations wezs somewhat greater than
either the non-inoculated group or the control group. The aversge
increase in bodyweight of 1.28 pounds per day by the inoculated group of
calves during this period was approximately eight percent greater than
the average daily gain of 1.16 and 1.19 pounds per day made by the non-
inoculated group and the contrecl group, respectively. Although the
difference in bodyweight gains during the second period does not apjpear
to be great, the data may be of some significance in that the bodyweight
gains of all but one of the calves receiving rumen inoculum were consist-
ently greater than those of the calves which did not get inoculum. Calf
No. 81 of the non-inoculated group consistently gained at a greater rate
than either the inoculated or the control calves.

Groups I and III, in which depressed growth rates had previously
been noted, gained 65.0 and 54.5 pounds resyectively during the last six
weeks of the trial, These gains were somewhat greater than the increase

of 47.83 pounds made by Group II which gained at a relatively constent



Table 1
MEAN GRCWTH OF CALVES BY PBRIODS

AND CHiST CIRCUMFEHLNCE

Bodyweight glbs.z

Group 1 Group 11
Initial Bodyweight 77.33 77.C0
Gain in Bodyweight )
Periods: 1 12.00 23.33
2 41.83 44,.83
3 65.00° 47.83
Total 118.83 116.00
Height at Withers (in.)
Group 1 Group 11
Initial Height at Withers 28.25 28.15
Gain in Height at Withers
Periods: 1 0.98 1.68
2 2.51 2.45
3 2.41 2.61
Total 5.90 6.75
Chest Circumference (in.)
Group 1 Group 11
Initial Chest Circumference 30.20 30.13
Gain in Chest Circumference
Periods: 1 1.58 2.00
2 3.71 3.56
3 4.58 4.11
Total

9.87 9.67

AS MuASURED BY GAIN IN BODYWEIGHT, HEIGHT AT WITHeES

Group 111
80.00

23.00
L0.66
5450
118.16

Group 111
28,05

1.90
2.46
2.70
7.06

Group III
3c.83

2.31
3.23
4.25
9.80
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rate throughout the first and second periods but tended to taper off during
the final period of the trial., All of the periods in which a decreased
growth rate was observed were aprarently followed by periods of acceleration.
Conversely, periods of accelerated growth were apparently followed by a
decline in growth rate. Thus, no significant difference in totzl growth

was observed at the completion of the 16 week study between Groups I, II,

and III which gained 118.8, 116.0, and 118.2 pounds, respectively.,

Skeletal growth as measured by height at the withers and chest circum-
ference paralleled the observations made with recpect to gains in bodyweight;
this was particularly noted during the first period of growth. The groups
which received aureomycin showed an average increase of 1.79 inches in height
at the withers and 2.15 inches in chest circumference as compared to the
control group which gained C.98 inches in height at the withers and 1.58
inches in chest circumnference.

The discontinuation of aureomycin administration apparently had no
significant effect on growth as measured bylheight at the withers but had a
slight depressing effect on the non-inoculated gfoup with respect to chest
circumference. The inoculated, non-incculatéd, and control groups gained
2.45, 2.46, end 2.51 inches in height at the withers and 3.56, 3.23, and
3.71 inches in chest circumference, respectively.

The growth in height at the withers and chest circumference was
approximately the seme in all groups during the last six weeks of the trial.
This was also observed with respect to the total growth in chest circum-
ference of 9.87, 9.67, and 9.80 inches respectively for Groups I, II, and
III. The total growth in height at the withers for both of the aureomycin
groups was 6.75 and 7.06 inches whereas the growth of the control group,

which appeared to be consistently lower throughout the trial, was only 5.90

inches.
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Figure 1, which is a graphic representation of the data presented in
Appendix Table 1I, indicates that while the control group decreased slightly
in weight through the third week, the groups which received aureomycin
gained at a relatively constant rate so that the bodyweight gains of these
calves were approximetely twice as great as that of the controls at the end
of the first five weeks,

When zureomycin administration was discontinued the group which
received no inoculum showed a slight decrease in growth rate from the sixth
through the eighth week, whereas the group receiving inoculum continued to
gain at approximately the same rate. The growth rate of the non-inoculeted
group excluding cslf No. 81 is also represented in the graph by a dotted
line so &s to illustrate the effect that an individual may have on the
results,

Both periods in which decreased growth rates were observed in Groups I
and II1 were followed by increased rates of gain so that the total growth in
these groups at the end of 16 weeks of age was ap;yroximately the same as
that of Group II which gained at a more constent rate but began to taper off
earlier toward the end of the trial.

The graphic reprasentstions of Appendix Tables I1I and 1V which appesr
in Figures 1I and III show that the changes in skeletal growth as measured
by height at the withers and chest circumference parzlleled the changes
obs;rved in bodyweight particularly during the first period. The gzins in
height at the withers subseguent to the first period remained consistently
lower throughout the trial in the control grour whereas the gains in chest
circumference of all groups were relatively the same after the tenth week.
In view of these results it appears that the discontinuation of aureomycin
or the use of rumen inoculations had litile if any effect upon skeletal

growth as measured in this study.
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Both groups of calves which received aureomycin consumed more starter
throughout the entire trial than the control group. The consumption of
starter, presented in Figure IV and Appendix Table V and summarized in
Table II, closely paralleled the gains in growth of the corresponding
groups., The aureomycin groups consumed more starter in each period during
the study but apparently did not utilize the starter as well as the control
group after the first five weeks. Unfortunately this fact cannot be termed
conclusive since the facilities did not permit the measurement of hay con-
sumption.

Scours, as summarized in Appendix Table VI, were not a serious problem
in any of the groups and were not observed after the third week of age.

The cases observed in the control group tended to be of greater severity,
longer duration and required more treatment before a response could be
noted, thus in many instances a marked reduction in vigor and feed consump-
tion resulted. The control group contracted four cases of scours, two of

a severe nature, which averaged ten days duration and required up to 12
days of treatments. Only one case of medium severity occurred in Group 11
and this case cleared up with one treatment. An average duration of four
days was observed with the three cases of scours incurred by Group III; the
most severe case responded to trecatment in four days.

Of greater significancé with respect to this problem was the total
drugs required to control scours in the different groups. The drugs
required to control scours in Group I were 1080 gr. of sulfathalidine, 8 oz.
of kaopectinate, 18_5. of sulfamethazine, 60,000 units of bacitracin, 1 g.
of streptomycin, and 1,500,000 units of aqueous penicillin whereas the only
medications required to control scours in Groups 11 and 11l were 120 and 30U

gr. of sulfathalidine, respectively.
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Table 11

MiAN STARTER CONOSURPTION
OF CALVES BY PERICODS

22

Starter Consumption (1lbs.)

Periods » Group I Group 11 Group 1II
1 16.19 23.21 26.78
2 61.45 71.11 69.13
3 165.98 168.83 166.83

Total Consumption 243,62 263.15 262.74
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Since a comparison of growth and scours for the first three weeks
of age indicates a possible correlation, sureomycin may have had a favor-

able effect on the rate of growth due to the control of scours,
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DISCUSSION

The results clearly indicate that a 70 mg. oral dose of sureomycin
administered daily had a beneficial effect upon the growth of dairy calves
during the first several weeks of life. The observations made in this
trial appear to substantiate the popular theory that the major nutritional
effect of aureomycin lies in its ability to control scours.

Although the incidence and the control of scours was not a serious
problem in any of the groups, it was obviously more prevalent in the
control group. This was true particularly during the first three weeks of
the calves' lives. It was 8l1so observed that the major differences in the
growth rate between control calves and those receiving aureomycin occurred
during the first three weeks of the trial. While the aureomycin calves
held a 48 percent growth advantage for the entire five week administration
period, it should be noted that .the average gain of the aureomycin calves
during the first three weeks was 99 percent greater than that of the
control cslves.

Twc calves in the control group did not contract scours. It is of
added significance that they gained an average of 20 pounds during the
first period as compared to an average gain of 12 pounds for all the
animals in Group I.

With one exception, all of the animzls in the non-inoculated group
exhibited a reduced growth rate following the discontinuation of sureo-
mycin administration. The average gain for all of these calves during the
second period was 40.6 pounds, but when the data of calf No. 8l are
excluded from the group average it becomes 34.8 pounds. It was noted that
this calf not only made consistent gains throughout the first period but

also gained an average of two pounds per day during the five weeks
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following aureomycin administration. The gain of 70 pounds which was
made by calf No. 81 during this period was 15 pounds more than the larg-
est gain made by any other calf in the three groups.

None of the differences in the growth rate between groups appear to
be of any practical significance, especially since recovery from periods
of retarded growth was made before the calves were 16 weeks of age. The
differences in growth response to the various treatments at this point of
the study furnish sufficient evidence to indicate that aureomycin had some
adverse effect upon the normal establishment of the rumen flora.

The need for further fundamental investigation with respect to the
effect of sureomyein upon the normal rumen flora is clearly indicated.

It would be desirable to conduct a study whereby the period of aureomycin
administration is extenuated so that scours might effectively be controlled
during the "critical period" as observed in this experiment without sub-
stantislly effecting the development of normal rumen function. The desir-
ability of a study whereby aureomycin could act on the intestinal flora
without coming in contact with the rumen organisms is also evident. In
this manner scour control would be equally effective without any disturb-
ance t5 normal rumen physiology.

Skeletal growth as measured by height at the withers and chest circum-
ference parslleled the observations made with respect to gains in body-
weight during the first period of growth, but the parallelism to differences
in bodyweight in subsequent periods did not appear to be of any signifi-
cance even though the total gain in skeletal growth was approximately the
same in all groups at the end of the trial. These results were not at all
surprising in view of the fact that skeletal growth generélly will remain

coenstant in spite of a decline in rate of bodyweight gain.
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Although a decline in growth rate was observed in all groups at
various periods during the trial, there appeared to be no significant
difference between groups in total growth at the completion of the study.
The data indicate that the differences resulting from the various treat-
ments were not great enough to be of practical significance with respect
to total growth.

Both groups of calves which received aurcomycin consumed more starter
throughout the trial than the control group, but apparently did not utilize
the starter as well as the controls after the first pericd. Unfortunately
this fact cannot be termed conclusive since there was no measursment of
hay consumption. Yet, in theorizing, it appears that aureomycin may have
had an adverse effect upon the normal establishment of the rumen flors,
thus causing a decrease in digestibility of those fractions normally

assoclated with bacterial breakdown,
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SUMMARY

Observations were made to determine the value of aureomycin adminis-
tration in reducing scours and improving the rate of growth and to
determine the vslue of rumen inoculations with rumen material from a
mature animal in preventing a drop in growth rate and feed utilization
efficiency following the discontinuation of sureomycin administration in
young calves.,

The administration of aureomycin appeared to substantially increase
the rate of gsin and reduce the incidence, severity, and duration of
scours in young calves under the conditions of this trial.

The use of rumen inoculations tended to prevent a deé?ease in growth
rate following the discontinuation of sureonmycin administration but the
differences which resulted between the inoculated and non-inoculated
calves were not grezat enough to be of practical significance.

The groups of calves which received aureomycin consumed more starter
throughout the trial but apparently did not utilize the starter as well as
the cohtrol calves after aureomycin administration was discontinued.
Unfortunately this fact cannot be termed conclusive since facilities did
not permit measurements on hay consumption.

All periéds of decreased growth were apparently followed by periods
of acceleration. Conversely, all periods of accelerated growth apparently
were followed by a decline in growth rate so that the growth of all groups

was approximately the same at the terminaticn of the 16 week experinent.
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Table I

WEIGHTS, MEASUREMmNTS AND CONDITION
OF CALVES ON DAY OF INITIAL OBSERVATION

32

Calf Breed Sex Weight Height Circum- Condition
No. at ference
Withers of chest
1lbs, in. in.
Group I
(Control)
97 Hol. Male 97.0 29,8 32,5 Good
171 Ayr. Femn, 62.0 27.0 30.0 Good
37 Guern. Fem, 58,0 28,0 29,5 Good
201 Guern. Male 66.0 27.8 28.0 Good
140 Ayr. Male 60.0 25,7 27.2 Good
159 Hol, Male 121.0 31.2 34.0 Good
X — — 77.33 28.25 30.20 —
Group 11
(Aureomycin -~ Rumen Inoculation)
190 Guern. Male 75.0 29.0 31.0 Good
9 Hol. Fem, 80.0 28.5 32.5 Good
61 Guern. Fem. 62.0 26,3 28.5 Good
58 Ayr, Fem, 67.0 28.2 28,5 Good
184 Ayr. Male 85.0 27.7 29.8 Good
199 Hol. Male 93.0 29.2 30.5 Good
X — —_— 77.00 28.15 30.13 -—
Group II1
(Aureomycin - No Rumen Inoculation)
2 Ayr. Fem, 62.0 26.0 29.5 Good
59 Hol. Fem. 100.0 30.2 33.5 Good
0 Guern. Male 64.0 27.5 30.0 Good
84 Guern. Fem. 70.0 28.5 29.5 Good
81 Ayr. Male 75.0 26.3 29.5 Good
112 Hol. Male 110.0 29.8 33,0 Good



Table 11

WEEKLY GROWTH OF CALVLS AS MEASUR:D
BY BODYWsIGHT (LB3.)
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Table III

WEEKLY GROWTH OF CALVES AS MEA SUR:D
BY HEIGHT AT WITHERS (IN.)
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Table 1V

WERKLY GROWTH OF CALVeS AS MBASURRD
BY CHuST CIRCUMFERENCE (IN.)
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Table V

WEEKLY STARTZR CONSUMPTION
BY CALViS (LBS.)

Calf First Period : Second Feriod : Third Period
No, lst - 2nd 3rd L4th 5th : 6th 7th 8th  9th 10th : llth 12th 13th 1l4th 15th 16th
Group 1
(Control)
97 1.0 2.0 5.4 7.6 9.5 9.8 9,7 11.7 14.1 28,0 28.0 26,0 28,0 28.0 28.0 28,0
171 1.0 1.6 3.5 5.7 8,9 7.8 12,8 12.3 18.0 18.0 28,0 28.0 28,0 28.0 28.0 28,0
37 O.4  C.l 2.3 2.0 5.1 1.8 6.8 13,0 12.0 13.0 17.0 21.0 20.0 2L,.0 24.0 L4 0
201 1.0 0.9 1.0 6.0 10.0 8.0 10.0 13.0 15.0 17.0 22,0 28,0 28.0 28,0 28.0 52.0
1,0 1.0 1.0 0.7 3.0 5.0 7.0 7.0 8.0 8.0 11.0 17.0 25.0 24.0 23.0 24,0 h3.0
159 0.5 1,0 2,0 2.0 5.0 8,0 13.0 20,0 1:8.0 17.0 21,0 25.0 28.0 28.0 28.0 4LC.0
X 0.8 1.10 2.65 4.38 7.25 7,06 9.28 13.00 14.18 17.33 22.16 25.50 26,00 26.50 26.66 39.16
Group 11
(Aureomycin - Rumen Inoculation)
190 0.7 2.1 4.6 8.2 10,0 11,5 7.3 12,0 13.0 21.0 27.0 28.0 28.0 28.0 28,0 36.0
¢ 1,0 3,2 7.1 7.4 10.7 11.2 11.2 15.5 24,0 27.0 26.0 28.0 28,0 28,0 28,0 24.0
61 1.2 5.5 4.9 8.7 8,5 16,0 11.0 13, 19.0 18.0 2.0 25.0 26.0 28,0 28.0 44.0
58 1.0 1.0 4.0 3.5 5.0 12.0 11.0 14.0 2.0 17.0 23.0 26.0 25,0 28,0 28.0 4LG.O
184, 1.0 1.5 0.5 8.0 11.0 10,0 1.0.0 12,0 13.0 14.0 19.0 26,0 27.0 28,0 28.0 32,0
199 ©€.3 3.0 2.0 2.0 9.0 13.0 1.0 12.0 12,0 14.0 17.0 25.0 28.0 28.0 28,0 48,0
X .86 2,71 3.85 6.30 9.03 12,28 10,25 13.08 17.00 18,50 22.16 26.33 27.00 28,00 28.00 37.33
Group 111
(Aureomycin - No Rumen Inoculation)
2 0.5 1.1 L.2 7.7 8.1 8.5 7.5 10.6 12.7 14.0 22,0 26.0 28.0 28,0 27.0 36.0
59 0.9 1.6 6.3 11.1 11.0 9.8 9.5 12.5 21.0 24.0 26,0 28,0 28.0 28.0 28.0 28,0
0 0.6 0.5 3.7 7.3 8.5 8,6 10.3 9.8 17.0 18.0 21.0 26,0 28,0 28,0 28.0 40.0
8L 1.0  0C.7 3.0 7.0 12,0 12.0 11,0 11.0 14.0 17.0 25,0 28.0 27.0 28,0 28.0 36.0
81 1.0 1.0 3.9 6.0 12,0 13.0 1l4.0 19.0 19.0 24.0 25,0 24.0 28.0 28,0 26,0 34.C
112 3.,C 5,0 7.0 15.0 10.0 12.0 13.0 13.0 13.0 16.0 28,0 28,0 28,0 28.0 28.0 20.0
X 1.16 1.65 L.68 9,01 10,26 10.65 10.88 12.65 16.11 18.83 24.50 26,66 27.83 28,00 27,50 32.33



Table VI

EFFECT QF AUREOMYCIN ON THE
HeALTH OF wXPERIMENTAL CALVES

Calf 1st day of duration diagnosis days treatment Treatments Severity
No. initial of of given after
observation abnormality abnormality initial observation
Group I
(Control)
97 15th 3 days scours —— — Mild
1 — ——— ee—— — _— —
37 8th 6 days scours 3rd 120 gr. sulfathalidine Medium
201 2nd 12 days scours 6th 120 gr. sulfathalidine Severe
7th 60 gr. sulfathalidine ———
9th 180 gr. sulfathalidine ——
140 —— ee——— ———— — —_— —
159 2nd 18 days scours 1lst 180 gr. sulfathalidine Severe
and 2nd 2 oz, kaopectinate with —
septicemia sulfonamides
from gsstro 5th 9 g. sulfamethazine —_—
enteriitis 6 oz. kaopectinate
6th 20,000 units bacitracin —
180 gr. sulfathalidine
10th 240 gr. sulfathalidine —
20,000 units bacitracin
11lth 9 g. sulfamethazine —
1 g. streptomyein
20,000 units bacitracin
12th 1,500,000 units aqueous Temp. 105°
penicillin



Table VI (Continued)

EFFECT (F AUR&OMYCIN ON THE
HEALTH OF eXPuRIVMENTAL CALVES

Calf 1lst day of duration diagnosis days treatment Treatments Severity
No. initial of of given after
observation abnormality sbnormality initial observation
Group II
(Lureomycin - Rumen Inoculation)
190 - - - - —— -
9 -— _— - — — —
61 14th 6 days scours Lth 120 gr. sulfathalidine Medium
58— — — — — —
184 - —_— — — — —
199 - - - - -~ -
Group III
(Aureomycin - No Rumen Inoculation)
59 - - - - -~ -
2 10th L, days white 1st 120 gr. sulfathalidine Severe
scours 3rd 120 gr. sulfathalidine —
0 _— _— -~ - — _—
8L 2nd 3 days scours - - kild
12th 4 days scours 1st 60 gr. sulfathalidine Medium
8l - - — - — -
112 - -— - - - -



VITA

A, Dare licGilliard
candidate for the degree of
Master of Sclence

Thesis: TIE LIFLUZICE OF ATGOIL/CIN AD RUIEH LNOCULATIOH OF TIE
GROWTH OF DAIRY CAWVE

Major: Dairy Production
Minor:  Arricultural Chemistry

Biographical and Other Items:
Born: tober 15, 1926 at Stillwater, Oklahoma
Underzraduate Study: 0.4.M.C., 1944-1945 and 1946~1951
Graduate Study: O0,A.1.C,, 1951-1252
Trtporiences: Dairying, 1936=1946; Havy Air Corps, 1945=1946;
Erployed by Dairy Departnent, swmer 1948,

llomber of Sigma Alpha Epsilon, American Dairy Science Association,
and 2ed Red Rose.

Date of Final Examination: July 19, 1952

39



THESIS TITLE: The Influence of Aureomycin and Rumen
Inoculation on the Growth of Dairy Calves

AUTHCR: A. Dare McGilliard

THESIS ADVISER: Dr. Magnar Ronning

The content and form have been checked and approved
by the author and thesis adviser. Changes or correc-
tions in the thesis are not made by the Graduate
School office or by any commlttee. The coples are
sent to the bindery just as they are approved by the
author and faculty adviser.

TYPIST: Margaret L. MeGilliard





