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ABSTRACT

Studies were conducted at the University of Arizona 
Tucson and Yuma facilities to determine factors affecting 
sickness and recovery of pay weight with 400 lb feeder calves.

Sixteen of 238 bull and seven of 225 steer calves 
died indicating that bulls were less resistant to sickness 
than steers. Bulls castrated at 500 lb had similar gains as 
bulls castrated within three weeks after arrival and both 
were similar to gain of steers.

No difference was observed in feeding a 50 percent 
concentrate mixed diet as compared to ground alfalfa hay ad 
libitum plus 2 lb of.milo per head daily in respect to gains, 
calves medicated and medications per animal. Daily feed in
take was higher (p < .05) on the mixed diet than for the 
alfalfa hay plus grain (10.3 vs. 7.6 lb).

No beneficial effects were observed with a forced 
feeding system for nutrient supplementation (Rumen Booster) 
for medicated calves as indicated by the number of death 
losses and medications required for calves given Rumen 
Booster compared to sick calves not given Rumen Booster.

Sixty-one percent of the calves with off-truck tem
perature of 105 F or higher and medicated at that time had 
to be remedicated during the 19-day period while only 24

vi



percent of the calves with temperatures lower than 105 F 
required medication. These data suggest that off-truck 
temperature is useful in determining potentially sick 
calves.



INTRODUCTION

The cattle feeding industry in Arizona accounted 
for 50 percent of the total agriculture income in 1973. 
Approximately 980,000 fat cattle were sold for slaughter 
from the Arizona feedlots in 1973. Total income from these 
cattle was 5Q(J) million dollars. In recent years, Arizona 
farms and ranches have produced an average annual calf crop 
of about 320,000 head (Menzie, Hanekamp and Phillips 1973). 
However, most of these calves are shipped to California, 
Colorado and other states where they are fed and marketed.
It Was estimated that only about 25 percent of the calf 
crop of the state was fed locally. For this reason, the 
feeding industry has experienced a growing dependence upon 
out-of-state sources for replacement cattle as expansion has 
occurred. In 1971, Texas, New Mexico, Oklahoma, Louisiana, 
Mississippi and Colorado provided 80 to 90 percent of the 
cattle shipped into Arizona (Gum and Menzie 1972). Based on 
the number of cattle fed for the year 1973 approximately 
840,000 cattle were shipped into Arizona feedlots from out 
of state (Arizona Agricultural Statistics 1975).

Some of the major problems associated with receiving 
new cattle in the feedlots are related to starting diets,
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processing procedures, preventive medication programs and 
proper treatment for illness. Past experiences have demon
strated that a two to five percent death loss may be expected 
with light weight calves which have been in transit for 24 
to 36 hours (Koers et al. 1974).

Stress of weaning and shipment of calves is fre
quently accompanied by a high incidence of disease, death 
losses and poor recovery of pay weight in the receiving 
feedlots. The over-all disease complex is called shipping 
fever and characterized by fever and pneumonia. It is a 
disease very similar to the common flu in humans and is 
brought on in the cattle by the shipping, starvation and 
probably the new environment. This disease and other 
diseases associated with shipped in cattle, is one of the 
greatest losses to the beef cattle industry and it is 
estimated, for the Texas Panhandle area only, to cost about 
ten million dollars per year (Koers et al. 1974).

The objectives of the experimental work reported 
herein were to determine the effects of diets, steer versus 
bull calves, castration time and the forced feeding system 
for nutrient supplementation, Rumen Booster, on sickness 
and recovery of pay weight in newly arrived feeder calves.



LITERATURE REVIEW

Medication pf Incoming Cattie 
Research has been conducted during, the last decade 

to determine methods of handling feeder cattle upon arrival 
at the feedlots in order to minimize sickness and result in 
a rapid recovery of pay weight. The areas studied have been 
electrolytes added to drinking water, oral antibiotics, in
jected antibiotics, sulfa drugs, vitamin A injections as 
well as concentrate level in the starting ration. Time of 
branding, dehorning and castration of new arrived feeder 
cattle has also received attention.

Beeson, Perry and Mohler (1966) conducted two experi
ments to evaluate the value of medications in conditioning 
newly arrived cattle at the feedlot. The medication 
treatments were (1) control, no medication; (2) 350 mg of 
Aureomycin (chlorotetracycline) per head daily; (3) 350 mg 
of sulfamethazine per head daily; and (4) Aureo-S-700 (feed
ing recommendations are 350 mg of Aureomycin plus 350 mg of 
sulfamethazine per head daily). In Experiment 1, there were 
111 animals with an average initial weight of 482 lb and 
four replicates for each treatment. The calves were fed 
free choice oat straw, 2.0 lb of soybean meal and 2.0 lb of 
corn per head daily. On the fourth day of the experiment,
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the oat straw was replaced with corn silage, 2.0 lb of de
hydrated alfalfa and 5.0 lb of ground corn cobs. The xnedi- 
cants were mixed with the soybean meal. Calves on the 
Aureo-S-700 or Aureomycin alone had the highest average 
daily gains (2.82 and 2.07 lb respectively) and those on the 
control and sulfamethazine gained an average of 1.62 lb 
daily. Calves on the Aureo-S-700 treatment required no 
medication during the 28-day period as compared to an average 
of three a n i m a l s  requiring medication for each of three other 
groups.

In Experiment 2, the same medication treatments as 
described above were utilized. The diet fed was 2.0 lb of 
corn, 2.0 lb of soybean meal, 3 lb of ground corn cobs per 
head daily and a full-feed of corn silage. The 80 calves 
utilized had an average weight of 426 lb. In this experi
ment Aureomycin gave a better response than Aureo-S-700 in 
daily average gain (2.75 vs. 2.61 lb) during the 28-day 
period. Daily gains on the other two treatments averaged 
2.16 lb. There was only one case of shipping fever which 
required medical attention in the four treatments.

Hale et al. (1967) designed an experiment to study
the effect of four treatments on performance and sickness

\in yearling feeder steers. The four treatments were (1) 
control, (2) Aureo-S-700, (3) intramuscular vitamin A in
jection at a rate of 1,000,000 I.U. per animal and (4)



electrolytes which were added to the drinking water at the 
rate of 5 oz per gal for the first five days, discontinued 
for five days and then resumed for five days. Each treat
ment consisted of two replicates of nine animals each.
Based on off-truck weight (543 lb) cattle had shrunk 10.8 
percent. For the 19-day period studied the addition of 
Aureo-S-700 to the starting diet reduced the total number of 
animals requiring medication as only 22 percent of the 
animals in this group received additional medication while 
66, 33 and 27 percent of the calves in the vitamin A, 
control, and electrolytes groups required medication, 
respectively. They also reported that animals receiving 
the Aureo-S-700 regained their pay weight in 14 days whereas 
it was calculated that 23 days would be required for those 
steers in the control and electrolytes treatments to regain 
pay weight. Calves in the vitamin A injection treatment . 
regained their pay weight by the 19th day.

Hale et al. (1968) designed a. second experiment 
which consisted of three trials. Trial I was conducted with 
160 yearling cattle which showed an off-truck weight of 
544 lb. There were four treatments consisting of four 
replicates of ten animals each. The treatments were (1) 
control, (2) 350 mg of sulfamethazine daily, (3) 350 mg of 
Aureomycin per animal daily and (4) 700 mg of Aureo-S-700 
per animal daily. The animals appeared to be in excellent



condition even though they had a 10.5 percent shrinkage at 
time of arrival. During the 28-day test period none of the 
animals required additional medication. It was estimated 
that the steers treated with Aureo-S-700 and Aureomycin 
required two days less to recover pay weight than those on 
the control or sulfamethazine treatments.

In Trial II, there were four treatments, each con
sisting of two replicates of nine or ten steers each. The 
treatments were (1) control, (2) electrolytes in the drink
ing water added at the rate of 2.5 oz per gal for the first 
five days (3) Aureo-S-700 in the feed and (4) intramuscular 
vitamin A injection of 1,000,000 I.U. on the day they 
arrived at the feedlot. The off-truck weight of the animals 
was 546 lb and they had shrunk 7.6 percent of pay weight.
The most effective treatment in recovery of pay weight was 
Aureo-S-700 which resulted with 12 lb gain over pay weight 
at the end of the 14-day test period. Steers on the electro
lytes treatment gained 2 lb over pay weight and the other 
two groups had not regained pay weight at the end of the 
14-day period. A total of 20 steers required medication, 
but only two of these were in the Aureo-S-700 group. The 
results in this trial were similar to the study discussed 
above (Hale et al. 1967).

Trial III compared the performance of steers receiv
ing a basal control diet versus steers receivng a diet



containing Aureo-S-700. There were a total of 73 steers 
which were allotted in pens of 10 or 11 animals each. Three 
pens received the control diet and four pens received the 
diet containing Aureo-S-700. All pens were fed a SO percent 
concentrate diet. The average weight of the animals was 
567 lb and they had a shrink of 8.5 percent of their pay 
weight. The trial lasted 14 days. The recovery of the pay 
weight for the control steers was estimated to be 36 days as 
compared to 23 days for the steers on the Aureo-S-700 treat
ment. The control group had four animals requiring medica
tion whereas the Aureo-S-700 treatment group showed six 
animals requiring medication treatment.

Neo-Terramycin was tested by Hale et al. (1970) at 
the University of Arizona Yuma Station in a trial with 84 
steers with an average weight of 385 lb. All steers were 
intramuscularly injected with 1,000,000 I.U. of vitamin A 
when unloaded from the trucks. Four of the lots served as 
Control and four were fed Neo-Terramycin at the rate of 1 g 
per day (500 mg neomycin sulfate and 500 mg oxytetracycline).

- Results indicated that at 14 days the antibiotic treatments 
were 10 lb over the pay weight while the control animals 
had not regained pay weight. Only four steers required, 
additional medication, two in each of the treatments. . They 
Concluded that supplementation of newly arrived calves with 
Neo-Terramycin at the recommended level resulted in a more



' 8- - . : ‘ rapid recovery of pay weight than the animals not receiving
the treatment.

Preston, Vance and Smith (1970) designed an experi
ment with 152 calves to study the influence of Aureomycin 
and Aureo-S-700, as well as various level and ratios of 
protein and energy on the performance of new feeder calves 
for the first 28 days after arrival. The initial weight of 
the calves was 434 lb and they were divided into 12 pens 
of 12 or 13 animals each. The treatments tested compared 
three medicated treatments, fed with each of four diets. The 
medicated treatments consisted of control group, Aureomycin 
fed at the rate of 350 mg per calf daily and Aureo-S-700. 
Nutritional treatments compared the feeding of various 
amounts of crimped yellow corn and soybean meal to yield 
various ratios of protein to energy ranging from 26 to 35. 
Results indicated that Aureo-S-700 markedly improved the 
rate of gain when compared to the control (2.16 vs. 1.32 lb). 
Aureomycin alone improved the rate of gain but not to the 
extent observed in the calves fed the Aureo-S-700 (1.89 lb). 
The incidence of sickness was similar for the three groups. 
Calves on the low protein-energy ratio had higher incidence 
of respiratory disease than those on the other ratios.

Smith and Preston (1970) observed the performance of 
120 calves housed in two types of barns and given two types 
of medicated water upon arrival. Average weight of the



animals was 472 lb with an 11.5 percent shipping shrink.
The treatments during a 28-day test period were (1) one 
pound of sulfamethazine per 120 gallons of drinking water, 
offered on an intermittent schedule for a three-week period, 
starting medication on the third day of the period, for a 
five-day period, discontinued for two days and continued on 
the basis of two days on and two days off; and (2) daily 
addition of live cultures of a Bacillus sp., organism which 
would inhibit the growth of Pasteurella sp. in the drinking 
water. The diet for all the cattle consisted of limestone- 
treated corn silage fed ad libitum plus one pound of protein 
supplement for every 30 lb of corn silage consumed. At the 
end of the period results indicated no difference between 
the sulfamethazine and Bacillus treatments in average daily 
gain when compared to the control animals. Cattle fed in 
the slotted floor facility gained ten percent more rapid 
than cattle fed on conventional housing (2.49 lb and 2.82 
lb). Cattle placed on the slotted floor facility did not 
show any incidence of respiratory disease, whereas seven 
percent of the cattle in the conventional barn showed signs 
of respiratory disease. The sulfamethazine treatment of the 
drinking water appeared to reduce the incidence of shipping 
fever when compared to the other treatments and Bacillus 
treatment increased the incidence.
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Brethour and Duitsman (1971) designed an experiment

with three trials to evaluate medication, pen size and rumen 
fluid inoculations with newly arrived calves. Trial I was 
designed with 90 calves divided into three groups to receive 
either (1) no medication,(2) Aureo-S-700 for seven days, and 
(3) Aureo-S-700 for 28 days. The off-truck weight of the 
calves was 490 lb. Calves were full-fed corn silage plus 
five pounds of alfalfa hay and three pounds of ground milo 
per head daily. Results of the 28-day test period indicated 
that average daily gain was higher when Aureo-S-700 was fed 
only the first seven days of the trial as compared to the 
28-day feeding period (2.8 vs. 2.2 lb). The calves in the 
control group gained 2.0 lb daily. None of the animals re
ceived medication during the 28-day period.

In Trial II, 57 calves were divided into two groups. 
One group was allowed 630 square feet per calf and the other 
group 77 square feet per calf. The latter group at 14 days 
had gained nine pounds more and retained this difference 
when weighed 98 days after arrival.

Trial III was conducted with 229 steer calves divided 
into seven groups of 32 or 33 animals. Two groups served as 
controls. The remaining groups were assigned to the follow
ing treatments: (1) Aureo-S-700 for seven days, (2) Aureo-S- 
700 for 28 days, (3) Aureo-S-700 in confined pen, (4) one 
quart of rumen fluid per pen per day which was mixed in the
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diet, (5) same as No. 4 plus Aureo-S-700. Calves fed rumen 
fluid in the diet did not eat so this treatment was termi
nated. In the 28-day period there was no difference among 
the other treatments in average daily gains. No information 
was given on incidence of sickness. .*

Brethour and Duitsman (1972) designed an experiment 
with 187 calves to determine the influence of vitamin C, 
vitamin B, and sodium bicarbonate along with Aureo-S-700 
supplementation on daily gains and sickness during a 30- 
day period. The average weight of the calves was 480 lb 
and with a seven percent shipping shrink. The treatments 
were (1) control animals with 75 mg of Aureomycin, (2). 700 
mg of Aureo-S-700 for seven days (75 mg of Aureomycin there
after), (3) 700 mg of Aureo-S-700 for 30 days, (4) Aureo-S- 
700 for 30 days plus one g of vitamin C daily, (5) Aureo- 
S-700 for 30 days plus, one g of vitamin B^ daily, (6) 
Aureo-S-700 for 30 days plus one g of vitamin B^ and 100 g 
of sodium bicarbonate daily. Calves were fed good quality 
alfalfa hay for the first week and silage plus four pounds 
of rolled milo and four pounds of alfalfa hay for the re
mainder of the trial. There were no pen replications of 
treatments. At the end of the 30-day test period, calves 
on treatment 6 had the highest daily gain (1.09 lb) and only 
one calf had required medication. Calves on the control 
treatment gained 0.12 lb daily and 15 calves required



medication. The other treatments showed intermediate values 
in respect to gains and medications.

Addis, Clark et al. (1974) reported the results 
of a series of three preventive medication experiments for 
feedlot replacement cattle using oxytetracycline. In each 
of the three experiments equal number of animals were 
assigned to the three treatment groups with two replications 
per group. The treatments were (1) control group which 
received no preventive medication upon arrival, (2) oral 
group which received one g per head daily of oxytetracycline 
in the feed and one g per head daily of oxytetracycline in 
the water until the time animals were consuming feed at the 
rate of two percent of their body weight daily, and (3) 
intramuscular group which received on each of the first 
three days 0.5 g of oxytetracycline per 100 lb of body 
weight. In Experiment 1, the transit shrink was 9.4 per
cent and these animals remained on test for 28 days. In 
Experiment 2, the shrink was 9.7 percent and the animals 
remained on test for 56 days. In Experiment 3, the animals 
showed a 7.4 percent shrink on arrival at the feedlot and 
remained on test 56 days. A total of 419 animals with an 
initial weight of 233 lb were used in the three experiments. 
In Experiment 1, the percent of calves requiring medication 
treatment was reduced when the calves were administered 
either oral or intramuscular oxytetracycline. Control



animals had an incidence of 42 percent sickness while the 
oral and intramuscular treatment had 22 percent and 24 per
cent respectively. The number of medications per calf medi
cated was higher in the oral oxytetracycline which had 4.3 
medications per calf whereas 3.4 and 3.6 medications were 
required for calves in the control and intramuscular group 
respectively. Animals in Experiment 2 were in poor condi
tion and had a high incidence of sickness. In the control 
and intramuscular oxytetracycline treatments 72 percent of 
the animals required medication and in the oral group 80 
percent required medication. The number of medications per 
calf medicated was similar for the three groups which re
quired 4.6, 4.4 and 4.7 medications, respectively for the 
control, oral and intramuscular injected groups. In Experi
ment 3, the highest percent of calves requiring medication 
treatment was for the control group and the lowest for the 
animals in the oral oxytetracycline treatment with 40 percent 
and 28 percent respectively. The number of treatments per 
calf medicated was also higher for the control group (4.3) 
than for the oral or intramuscular injected oxytetracycline 
(3.7 and 2.9 respectively).

Addis (1976) compared the performance of control 
cattle versus Aureo-S-700 or bacitracin in newly received 
feedlot replacement cattle in a 56-day feeding trial. A 
series of three experiments was conducted using two
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replications per treatment, and a total of 394 animals.
The average off-truck weight of the calves was 328 lb which 
showed an 8.7 percent of intransit shrink. In one treatment 
Aureo-S-700 was fed at the rate of 700 mg per animal daily 
for the first 28 days following arrival. In the second 

. treatment, bacitracin was fed at the rate of 700 mg per 
animal daily for.the first five days of each 28-day period. 
All animals received a 72 percent concentrate diet. In all 
three tests the average daily gain during the first week of 
cattle on the antibiotic treatments was lower than the con
trols , At the conclusion of the 56-day period both of the 
antibiotic-fed groups of animals had higher average daily 
gains than the controls (2.58 vs. 2.48 lb). The number of 
calves receiving individual medication treatment for sick
ness was slightly lower for the antibiotic-fed groups.
Calves fed bacitracin had the largest percent of return for 
retreatment and the highest number of individual medication 
treatments before returning to normal. Those animals re
ceiving Aureo-S-700 required the least number of individual 
medication treatments in all three studies.

Dietary Treatments of Incoming Cattle 
Klosterman, Johnson and Smith (1969) conducted an 

experiment to compare the initial gain of 100 new feeder 
calves when fed four different diets. The diets were (1) 
mixed grass-legume hay of medium quality, (2) pelleted,
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dehydrated alfalfa meal, (3) corn silage treated with 20 lb 
of urea, 10 lb of limestone and 2 lb of phosphate per ton at 
time of ensiling, and (4) complete pelleted mixed diet con
taining 63 percent concentrate. The mixed diet wag forti
fied with 1500.I.U. of vitamin A, 350 I.U. of vitamin D per 
pound of diet and Aureomycin added to supply 10 mg per lb of 
diet. Trace mineralized salt and a mixture of four parts of 
defluorinated phosphate and one part of salt were offered 
free choice to all calves. The calves had an initial 
average weight of 476 lb. Calves fed the complete mixed 
diet had highest average daily gain (2.12 lb) in the 27-day 
test period. Calves fed the mixed hay gained the least 
(0.52 lb). There was a total of 16 animals requiring medi
cation during the 27-day period. Distribution of these 
calves indicated no effect of diet on number of animals 
requiring medication. The average number of medications 
per animals medicated was also similar for the four diets.

Lofgreen et al. (1971) at the University of Cali
fornia Imperial Valley Field Station completed a study on 
the nutrition of newly received cattle in the feedlot. The 
study consisted of three trials. Trial I was designed with 
three concentrate levels (20, 55 and 72 percent) in the 
starting diet. There were 116 calves with an average weight 
of 336 lb. The in-transit shrink was 7.7 percent. The 
cattle were processed off the truck, with processing
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consisting of weighing, vaccination, worming, administration 
of vitamin A, rectal temperatures, castration as necessary 
and administration of an antibiotic. After 29 days on the 
respective diet the calves on the 20 and 72 percent concen
trate diets were changed to a 55 percent concentrate diet 
and continued on test for 34 days. Calves fed the 72 per
cent concentrate diet regained their pay weight faster than 
those fed the lower energy diets, and at the end of two weeks 
had gained an average of 13 lb per head more than those fed 
the 20 percent concentrate and 7 lb more than those fed the 
55 percent concentrate diet.

In the second trial the 20 percent concentrate diet 
was eliminated and a 90 percent concentrate diet was added. 
One hundred and seven calves with an off-truck weight of 
338 lb were utilized. The calves showed a shrink of 9.7 
percent and after processing as described above were put 
on the three diets. There was little difference among the 
three groups in days required to regain the pay weight which 
was eight days. The 90 percent diet was not utilized as 
well as the other two as measured by daily gains during the 
first week. During the first week there was little differ
ence between the 55 and 72 percent diets in either gains 
of feed conversion. At the end of the 28-day feeding period 
the cattle on the 90 percent concentrate diet had gained 
14 lb more than calves fed 55 percent diet and 5 lb more 
than calves fed the 72 percent diet.
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In the third trial the 90 percent and 72 percent 

concentrate diets were fed and a third treatment consisting 
of a self-selection diet was included. The self-selection 
diet consisted of dividing the manger into three equal 
sized sections, placing 20, 55 and 90 percent concentrate 
diets in these sections and determining the amount of each 
diet selected by the calves during the study. One hundred 
twelve calves with an off-truck weight of 331 lb and in- 
transit shrink of 7,5 percent were utilized in this trial. 
Cattle on the 90 percent concentrate diet were slow starting 
the first week and continued slowly during the second week. 
The self-selection group selected a diet equivalent to 78 
percent concentrate. In the 56-day feeding period the 
difference noted.in the gains among the diets were not 
statistically significant, and it appeared that any of the 
diets would be satisfactory as a receiving diet for new 
calves as measured by daily gain. No information was given 
for any of the trials for the amount of sickness.

Preston and Smith (1972) designed an experiment to 
evaluate the importance of housing, energy levels, medicated 
supplements and grubicide treatments on new feeder calves. 
There were 281 animals with an average weight of 449 lb 
after a 9.7 percent shipping shrink. After routine proces
sing they were assigned to their respective pens. Half of 
the calves were treated for grubs by pouring Warbex over
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their backs. The energy levels were (1) low energy level,
1.2 lb of soybean meal was fed for every 20 lb of corn 
silage consumed; (2) medium energy level, 1.6 lb of soybean 
meal plus 2.7 lb of crimped corn fed for every 20 lb of 
corn silage consumed; and (3) high energy level, 2 lb of 
soybean meal plus 5.4 lb of crimped corn fed for every 20 lb 
of corn silage consumed. Calves in each energy treatment 
were assigned to the following medication treatment: (1) 
control animals with no medication, (2) Aureo-S-700 fed for 
28 days, (3) neomycin, 500 mg per calf per day, fed 28 days 
and (4) one gallon of sulfaethoxypyridizine concentrate 
(6.25 percent) per 240 gallon of drinking water during the 
first 21 days. Calves on the low and high energy diets 
were placed on slotted floors and calves fed the medium 
energy level were placed on slotted floors and on convention
al straw-bedded barn. Results of the study indicated that 
animals on the high energy levels and control medication 
treatment placed on slotted floor pens had the highest 
average daily gain (3.19 lb). In calves fed the medium 
level of energy, average daily was higher for calves fed on 
slotted floors (2.27 lb) than for calves fed on conventional 
straw-bedded barn (2.13 lb) and the rate of gain was im
proved when either Aureo-S-700 or neomycin was fed but these 
differences were not significant. Cattle on the Warbex 
treatment with low energy diet showed an increase in



average daily gains when compared to the other Warbox treat
ments. ,

Smith and Preston (1972) designed an additional 
experiment to test the influence.of energy level of the diet 
and the addition of medication to the feed or water on the 
occurrence of shipping fever complex. The energy diets 
fed in this trial were the same as those described above.
Two hundred fifty-six calves were divided into two groups. 
Group 1 was alloted to the low energy and medium energy 
diets with and without Aureo-S-700 (four total treatments). 
Group 2 was alloted to the low, medium and high energy diets 
with four treatments per diet: (1) control animals, (2) 
Aureo-S-700, (3) neomycin, 500 mg per animal per day, and 
(4) one gallon of 6.25 percent of sulfaethoxypyridizine per 
240 gallons of drinking water (12 total treatments).
Results of the 28-day test period indicated no difference 
in Group 1 in the incidence of sickness for control and 
medicated animals. Calves receiving the low energy diet 
showed the highest incidence of sickness (38 percent) while 
the incidence of sickness in the) medium energy was 27 per
cent. In Group 2 the highest incidence of sick animals was 
on the control (33 percent) and the lowest on the Aureo-S- 
700 and neomycin treatments (17 percent). In respect to - 
energy levels, the highest incidence of sickness was on the 
medium energy level, 30 percent as compared to 25 and 12
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percent incidence on the high and low energy levels re
spectively.

The concentrate level of.the diet which cattle will 
consume upon being unloaded from the truck is of major im
portance. Hale et al. (1974) reported the results of an 
experiment in which four concentrate levels were fed to newly 
received cattle weighing 400 lb. The levels were (1) zero,
ground alfalfa hay; (2) ground alfalfa hay plus 4 lb of

/grain per steer daily (approximately 30 percent concentrate
diet); (3) 50 percent concentrate; and (4) 75 percent con-

. . .  ' centrate. Each treatment consisted of two replicates of
12 calves each. At the time the calves were unloaded they 
were individually weighed, identified by numbered eartags 
and injected intramuscularly with 1,000,000 l.U. of vitamin A. 
Seventy-two percent of the calves were bulls. Allotment was 
such that each of the four treatments contained approximately 
the same number of bull calves. The animals remained on the 
starter diet for a 27-day period. Average daily gain was 
highest (1.72 lb) for the group which received ground 
alfalfa hay plus four pounds of grain per animal daily. For 
the other three groups daily gain averaged 1.43 lb. The 
number of sick animals treated was similar for the treat
ments containing grain (average 10) and highest for the 
ground alfalfa hay diet (13). Results suggested that the 
additional energy supplied from the grain was useful in



21
reducing the number of sick animals but that there was no 
advantage in a concentrate level of more than 30 percent.

Preston and Smith (1974) studied the role of protein 
level and protected soybean protein (formaldehyde treated 
soybean meal) on the performance of feeder calves following 
shipment, One hundred seventy-eight calves were used in 
this experiment where other observations were made on the 
effect of sex (13 bulls, 142 steers and 23 heifers) and 
thiabendazole drench on initial performance. Half of the 
calves received a full feed of chopped hay for the first 
week and gradually were switched to a full feed of limestone- 
treated corn silage for the remainder of the experiment.
The rest of the calves were fed limestone-treated silage 
from the beginning. Within each of the roughage treatments 
the calves were fed either 0.5 lb of crimped corn, 0.5 lb 
of soybean meal or 1.0 lb of soybean meal daily. Those 
calves receiving the formaldehyde treated soybean meal were 
fed 0.5 lb daily. The calves had an average weight of 501 
lb and showed a shrink of 9.1 percent. When the calves , 
were first received, half of them were treated with 75 ml 
thiabendazole and all calves were treated for grubs. The 
total feeding period was 54 days. Feeding a total of 1.0 lb 
of soybean meal significantly increased the average daily . 
gain (1.49 lb) of the animals when compared to those re
ceiving 0.5 lb of soybean meal or 0.5 lb of crimped corn
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(1.25 lb). The treated soybean meal improved gains when 
compared to non-treated meal in the early part of the feed
ing period but at the end of the feeding period resulted 
with lower gain (1.39 lb). There was no difference in daily 
gain between calves initially fed chopped hay and the calves 
fed corn silage during the 54-day feeding period but during 
the first five days of feeding, the calves fed the chopped 
hay gained significantly more than those fed corn silage.
At the end of the 54-day feeding period, bulls had gained 
significantly (p < .05) more than steers, and steers more 
than heifers (1.92, 1.36 and 0.86 lb per day respectively). 
Calves treated with thiabendazole gained slightly more than 
control calves. x

Koers et al. (1975) conducted two experiments With 
heavily stressed calves to evaluate the effects of concen
trate level and source of roughage in receiving diets on 
performance and health. In Trial I, 128 calves were alioted 
to four diets. The concentrate levels were 30, 50, 70 and 
90 .percent. There were three pens per treatment with 10 or 
11 calves per pen. After processing the calves were placed 
in pens and had access to water and mixed diet plus two 
pounds of loose hay per calf the first day. On the second 
day the cattle received one pound of hay and on the third 
day one-half pound was combined in the bunk each day with 
the milled diet. After the third day the cattle were not
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fed any loose hay. The calves were checked for sickness 
each morning and suspect animals were pulled and rectal 
temperatures recorded. Cattle with temperature in excess 
of 104 F were retained in the sick pen and treated for 
a minimum of three days. The initial average weight of 
calves was 321 lb. In the 28-day test period, daily feed 
intake was similar for calves receiving 30, 50 and 70 per
cent concentrate diets. Calves receiving the 90 percent 
concentrate diet consumed less feed, gained at a slower 
rate and had more sickness and death losses than the other 
groups. Those animals fed the 50 and 70 percent concentrate 
diet showed the lowest sickness.

In Trial II three different roughages sources were 
evaluated. All cattle received a 60 percent concentrate 
diet containing either cottonseed hulls, corn silage or corn 
bran as roughage portion. There were 120 animals with an 
average weight of 328 lb. Each treatment was replicated 
four times. Results indicated that cattle fed the cottonseed 
hulls diet consumed more feed during the 28-day period than 
those fed corn silage or corn bran diets. Cattle receiving 
the cottonseed hulls diet gained more rapidly during the 
entire 28-day period than those on the other diets. Percent 
of mortality and sickness was similar for all treatments.
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Force Feeding of Supplement

Koers et al. (1974) conducted two trials to evaluate 
force feeding of stressed calves on arrival at the feedlot. 
In Trial I, 50 animals served as control with the routine 
processing which consisted of weighing, ear tagging, brand
ing, vaccination and worming. Fifty-three animals were 
treated with one gallon of warm water pumped into the rumen 
after processing and 53 calves were given a commercial 
product based on milo, rice mill feed, yeast and cottonseed 
meal, mixed at the rate of one pound per gallon of water and 
one gallon of the mix was pumped into the rumen. The calves 
showed an 11 percent of shrink and after processing were 
alloted to the treatments and fed a 60 percent concentrate 
diet. The average off-truck weight of the animals was 321 
lb. Results indicated that average daily gain, pay weight 
recovery, number of calves reaching the sick pen and per
centage of death loss were not improved by force feeding 
water or the commercial product.

In Trial II there were six treatments: (1) control, 
(2) one gallon of warm water pumped into the rumen, (3) 
product 1, a commercial product based on milo, rice mill 
feed and cottonseed meal, mixed at the rate of 2 lb per 
gallon of water and one gallon of mix pumped into the rumen, 
(4) one pint of fresh rumen fluid from a forage fed steer, 
pumped into the rumen, (5) product 2, a commercial product
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handled the same as product 1 but based on soybeans and con
taining a higher level of milo than product 1, and (6) 
product 3, a top dress consisting of several energy sources 
such as corn, milo and milk by-products which was added on 
the top of each day's feed at a rate of.one pound per head 
for the first 14 days. All products were 20-25 percent 
protein and fortified with vitamins and trace minerals.
There were 123 calves with average weight of 325 lb showing 
a seven percent shrink. Processing was as described for 
Trial I and all calves were fed a 60 percent concentrate 
diet. Results after a 14-day period indicated that average 
daily gain, pay weight recovery, number of calves reaching 
the sick pen and percent of death loss were not improved by 
any of the treatments when compared to the control animals.

Effect of Castration 
Addis, Hinman et al. (1974) 'Conducted an experi

ment to measure the effects of castration after 56 days on 
preventive medication program on weight gain, feed effi
ciency and animal health. Fifty-six days after arrival the 
animals were divided into two groups, those weighing 300 lb 
and less and those weighing over 300 lb. Within each of 
those weight groups half of the bulls were castrated. A 
total of 146 animals were used in the experiment. From the 
56th day to the 84th day after arrival the animals were fed 
a 55 percent concentrate diet. Analysis by weight group



26
and castration status showed that the heavier noncastrated 
animals gained significantly more than the other three 
groups. The lighter noncastrated animals gained more than 
either weight group of castrated animals. The gains by the 
two castrated groups were not significantly different 
(p < .05). Castrated animals gained approximately 18.5 lb 
less than those which were not castrated (p <<.05).

A study to determine if delaying castration would 
benefit gains and feed efficiency was conducted by Prigge 
(1976). Castration times used were (1) prior to shipment,
(2) on arrival to the feedlot, (3) six weeks after arrival, 
(4) at 400 lb, (5) at 550 lb and (6) at 700 lb. One 
hundred fifty-eight calves with an average initial weight of 
254 lbs were utilized. All calves were implanted with 15 mg 
of Diethylstilbestrol (DBS) upon arrival, 30 mg of DBS at 
107 days and Synovex S at 237 days. The cattle were fed 
ad libiturn a 72 percent concentrate diet for the first 28 
days, a 55 percent concentrate for the next 79 days and a 
finishing diet of 90 percent concentrate for 195 days. The 
trial lasted 302 days. For. the entire period, feed intake 
was lower for calves castrated at 550 and 700 lb than for 
calves castrated at arrival and average daily gain was lower 
for calves castrated at 700 lb than calves castrated at any 
other time. Results indicated that calves castrated at 400 
lb showed the highest rate of gain and feed intake.
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Carcasses from cattle castrated at 550 lb or above had a 
tendency to resemble bull carcasses in composition as indi
cated by the fat to lean ratios. Quality grades were lower 
for cattle castrated at 550 and 700 lb when compared to other 
treatments. Cattle castrated at 550 and 700 lb had more 
desirable yield grades.

The literature reviewed, indicates that feeding high 
levels of antibiotics or combination of antibiotics to new 
feeder cattle reduces the incidence of shipping fever and 
results in a more rapid recovery of pay weight. Intra
muscular injections of new feeder cattle with therapeutic 
levels of antibiotics also appears to be useful in reducing 
sickness. Available data also show that medium energy 
diets as compared to low energy diets are beneficial for new 
feeder cattle. High energy diets are apparently not well 
accepted by new feeder cattle. Literature data suggest that 
forced feeding or rumen pumping of special supplements for 
new feeder cattle had no effect in reducing sickness or 
recovery of pay weight. No information could be found 
comparing incidence of sickness or shipping fever in bull 
and steer calves.



EXPERIMENTAL PROCEDURE

Trial I
On December 5 and 6, 1975, 238 calves (71 steers and 

167 bulls) were received at the Yuma Agricultural Experiment 
Station. Upon arrival they were individually weighed, ear 
tagged, injected with one million units of vitamin A and 
alloted, based on type and sex, into 20 pens. The average 
weight on arrival was 282 lb. Pay weight was 312 lb thus 
the calves had shrunk 9.6 percent during transit from Fort 
Worth, Texas. The objective of the study.in this thesis 
was to determine the effect of time of castration of light 
weight bull calves. The experimental design consisted of 
five dietary treatments with four pens each, as follows.

Treatment and Description^
1 -- control diet.
2 -- control diet plus appetite stimulant.
3 -- control diet plus organic cobalt.
4 and 5 -- free-choice feedstuffs selection to

600 lb of body weight.

The control diet consisted of ground alfalfa hay 
ad libitum plus dry rolled milo equivalent to one percent 
of body weight per day with a maximum of 4 lb of milo per

28
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day. For the first week the milo was fed at the rate of 
2 lb pet animal daily and subsequently increased to the de
signed level.

The dietary aspect of the Study will not be discussed 
and this thesis deals only with comparison of bull and steer 
calves. To study the effects of castration on the animals, 
bull calves in two replicates of each treatment group were 
castrated as soon as they recovered from the effect of ship
ment (within three weeks after arrival). Bull calves in the 
remaining two replicates of each treatment were castrated 
when they reached approximately 500 lb of body weight 
(approximately 95 days after arrival). Single weights were 
obtained at 28-day intervals during the trial. All calves 
were implanted with 12 mg of DBS, branded and dehorned 
within three weeks of arrival.

The growing phase was terminated when average weight 
of the steers was 650 lb which was at 158 days after 
arrival. For this study no observations were made on the 
cattle during the finishing period.

Trial II
For the second trial, 225 steer and bull calves 

(154 steers and 71 bulls) were received in two loads at the 
University of Arizona Casa Grande Highway Feedlot facili
ties, Tucson, Arizona, on August 23 and 26, 1976. The 
average off-truck weight of the calves was 373 lb which gave
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) ’ ‘ ■ • ' an 8.6 percent shipping shrink from pay weight. Processing

consisted of ear tagging and individually weighing off-truck 
before the cattle received feed and water. Approximately an 
equal number of bull and steer calves were placed in each of 
19 pens. With the second load which consisted of 115 calves, 
rectal temperatures were taken and those calves with a tem
perature of 105 F and higher were injected intramuscularly 
with 1.0 g- of oxytetracycline to determine the effect of 
off-truck medication on future health. The selection of 
temperatures for medication was purely arbitrary. Tempera
tures were taken between 10:00 a.m. and 12:00 noon and 
ambient temperature was 100 F . As the calves had just been 
unloaded and worked through the squeeze it was believed that 
the 105 F probably represented a true body temperature of 
104 F. The medication off-truck permitted a comparison 
during the recovery period of newly arrived calves with . 
normal or near normal temperatures to those with high 
temperatures.

Nine pens were fed ground alfalfa hay ad libitum 
plus 2 lb of flaked milo per steer daily and ten pens were

Cffull fed the mixed diet shown in Table 1.
A commercial product known as Rumen Booster (regi

stered trade mark, Arizona Feeds, Tucson, Arizona) is , 
available for dosing calves which have undergone long ship
ment and are severely dehydrated or off feed. Rumen Booster
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Table 1. Experimental mixed dieta--Trial II.

Ingredients Percent

Ground alfalfa hay 15.0
Cottonseed hulls 35.0
Steam processed flaked milo 36.3
Molasses 7.0
Cottonseed meal 4.0
Urea 1.0
Dicalcium phosphate 0.7
Salt 1.0

100.0

Calculated Analysis: '

Protein % 12.0
Calcium % 0.52
Phosphorus % 0.33

aVitamin A--2,000 I.U. per 1 lb of diet.
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was administered to such calves based on the design shown in 
Table 2. The analysis of the Rumen Booster according to the 
manufacturer is as follows: crude protein, not less than
4.0 percent; crude fat, not less than 1.5 percent; crude 
fiber, not more than 5.0 percent; and ash, not more than
8.0 percent.

Table 2. Experimental design— Trial II,

Item Mixed Diet Alfalfa Hay + Grain

Rumen Booster 6 pens 5 pens
Control 4 pens 4 pens

Rumen Booster basic ingredients are corn starch,
dextrose, dried whole whey, dried whey products, dry skimmed 
milk, vitamins and minerals.

The Rumen Booster was thoroughly mixed with water at 
the ratio of one pound of dry Rumen Booster to one gallon of 
water and pumped into the rumen. Thirty-five seconds of



pumping time delivered one gallon of the solution into the 
rumen. Only sick animals within the rumen booster pens were 
treated with the product. Calves not requiring individual 
medications did not receive rumen booster treatment. Factors

- v .
such as body temperatures and number of medications were 
used as guidelines for treatments of sick calves with Rumen 
Booster. Also, sick animals were treated with injectable 
oxytetracycline or Tylan and sulfa boluses depending on the 
number of medications previously received and the actual 
physical condition of the calf.

The feeding period was 19 days and animals were
individually weighed at the 12th and 19th days. During this

( ■  - ■ ' . period, after recovery of shipping stress, calves were
castrated, dehomed and branded and the effects of these
management procedures were included in the performance of
the calves in the final 19-day period.



RESULTS

Trial X
Total gains, average daily gains and death losses 

of the bull and steer calves by dietary treatment of the 
Yuma experiment are presented in Table 3. There was a total 
of 167 bull and 71 steer calves. Among dietary treatments 
the number of bull or steer calves were approximately the 
same. Calves on the two free choice diets had the highest 
average daily gains (2.55 lb) and average daily gains on 
the three other diets were similar (average 2,32 lb). A 
total of 11 calves died and distribution of death losses 
were similar for all dietary treatments except the diet with 
the appetite stimulant which showed no death losses. No 
significance was attached to the fact that no calves died

I ' "
on that treatment. The primary purpose of the data reported 
in this thesis is related to daily gains of bull and steer 
calves, death losses of bull and steer calves, and the 
effect of castration time.

Seventy-six calves were castrated during the first 
three weeks on feed and 81 calves were castrated at 500 lb 
of body weight (Table 4). At the end of the 158-day grow
ing period no differences were observed in average daily

34



Table 3. Gain and death losses of bull and steer calves by dietary treatment 
based on the 158-day growing period, Trial I.

Item Control AppetiteStimulant
Organic
Cobalt Free-■Choice

Bulls Steers Bulls Steers Bulls Steers Bull s Steers

Number of Calves 31 17 34 14 37 11 65 29
Average Initial 
Weight, Lb 280 273 286 258 282 267 274 284
Average Gaina 378 362 362 350 360 384 394 415
Average Daily 
Gain, Lba 2.39 2.29 2.29 2.21 2.28 2.43 2.48 2.62
Death Losses 2 1 —  “ 4 4 -

aNot including those that died.

<j0
In
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Table 4. Effect of castration time on bull calves, 158 

days, Trial I.

Item Bulls Castrated 
During First 3 Weeks

Bulls Castrated at 
500 lb

Number of Calves 76 81
Initial Average 
Weight, lb 282 277
Average Gain per 
Animal, lba 379 375
Average Daily 
Gain, lba 2.39 2.37
Death Losses^ 10 -

! aLive animals only.

^For bulls castrated during first three weeks,.six died prior 
to castration and four after castration.
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gain as related to castration time. Average daily gain of 
bulls irrespective of castration time was 2.38 lb. Ten bull 
Calves died in the group castrated during the first three 
weeks in the feedlot. Six of these calves died prior to 
castration and four after castration. For the group ca
strated at 500 lb of body weight no calves died during the
trial. In respect to the bull calves castrated during the
first three weeks after receipt, the data are not sufficient 
to determine if early castration was detrimental.

For the 158-day growing period steer calves had an 
average daily gain of 2.43 lb as compared to 2.38 lb for the 
bull calves (Table 5). Ten bull calves died during the trial 
which represented 5.9 percent of the total bull calves re
ceived. Only one steer calf died and this represented 1.4
percent of the 71 steer calves received. Shipped bull 
calves appear to be less resistant to sickness and shipping 
stress than are steer calves.

Trial II
Total gain, feed intake, and death losses for the 

two dietary treatments during the 19-day period are presented 
in Table 6. Six calves died on each dietary treatment. In 
addition four and six calves on the alfalfa diet and complete 
mixed diet, respectively, were not weighed at the end of the 
19-day period due to their extremely poor condition.



Table 5. Comparison of gain and death 
steer calves, 158 days, Trial

losses
I.

38
for bull and

Item Bulls Steers

Number of Calves 167 71

Average Initial Weight, lb 279 273

Average Gain per Animal, lba 2.38 2.43

Death Losses 10 1
'

aBased on animals that lived.
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Table 6. Total gains, feed intake, and 

two dietary treatments, Trial
death 
II, 19

losses for the 
days.a

Item Alfalfa Hay + Grain Mixed Feed

Number of pens 9 10
Initial number of calves' 107 118
Initial average weight, 
lb 375 371
Number of calves at the 
19th day 101 112
Number of death losses 6 6
Number of calves alive 
but not weighed at the 
19th day 4 6
Number of calves weighed 
at 19th day 97 106
Initial average weight 
of calves weighed at the 
19th day, lb 375 ' 373
Average pay weight 410 408
Average weight of calves 
at the 19th day 419 416
Average weight of calves 
at the 19th day shrunk 
3% 406 404
Total average gain per 
animal, lbb 44 43
Average daily feed in
take per animal, lb 7.6 10. 3C

aOne pen in each treatment was weighed at 16 days rather 
than 19 days. Calculations of those two pens were on 
16 days.

^Not including those that died.

CP < .05
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Total gain per animal during the recovery period 

was similar for the alfalfa hay plus milo versus the complete 
mixed diet (44 vs. 43 lb).

Daily feed intake was higher (p < .05) for calves on 
the mixed diet, 10.3 lb versus 7.6 lb for the alfalfa hay 
plus grain. Based on animals weighed at the end of the 
19-day period, feed requirements per lb of gain for the 
alfalfa hay plus grain treatment was 3.3 lb as compared to
4.6 lb for the mixed diet. In this comparison there was no 
advantage of the mixed feed as compared to a system with 
ground alfalfa hay plus grain. There was no explanation 
why the increased feed intake on the mixed diet did not 
result in higher gains.

Death losses were the same for both dietary treat
ments and totaled 5.3 percent for all calves. This is 
considered high death losses when compared to similar cattle 
received at the Arizona Station. Death losses on 400 lb 
calves, received at the Arizona Station is rarely over two 
percent (¥. Hale, personal communication). For example,
231 calves weighing 400 lb were received at the Yuma Station 
in two separate loads in December 1971 and January 1972 from 
Fort Worth, Texas, and no death losses were reported in 
either load of calves (Hale et al. 1972).

Based on live animals only, with final weights, 
shrunk three percent, steers in this study had not r e g a i n e d
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pay weight by the end of the 19-day period. With reference 
to the 231 calves discussed above, it was estimated 18 or 
19 days would be required to recover pay weight. It may be 
considered that the calves in this study were unusually 
stressed during shipment which caused the high incidence of 
sickness, death losses and poor recovery of pay weight even 
though they showed only an 8.6 percent in-transit shrink.

The number of medicated animals was similar for both 
dietary treatment with 52 and 53 medicated animals respec
tively for ground alfalfa hay plus grain and the mixed diet 
(Table 7). Calves on the mixed diet required 164 medica
tions and calves on the ground alfalfa hay plus grain 137 
medications. In this comparison, alfalfa hay plus grain had 
an advantage over the mixed diet as measured by the number of 
medications per animal medicated (2.6 vs. 3.1). However, 
based on total number of animals alioted off-truck the medi
cations per animal were similar for both dietary treatments. 
The values were 1.3 for the alfalfa hay plus grain diet and 
1.4 for the complete mixed feed.

Calves medicated during the 19-day period showed 
lower total gain when compared to the non-medicated animals. 
The medicated calves on the alfalfa hay plus grain gained 
37 lb as compared to 50 lb for those not medicated. The 
medicated calves on the complete mixed diet gained 30 lb and 
those not medicated gained 49 lb. Across diet the
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Table 7. Medications of animals by dietary treatment, 

Trial IT.

Item Alfalfa Hay + Grain Mixed Feed

Number of pens 9 10
Initial number of calves 107 118
Number of calves 
medicated 52 53
Total number of medica
tions 137 164
Number of medications 
per calf 1.3 1.4
Average temperature at 
first treatment, °F 106.1 106.3
Medications per animal 
medicated 2.6 3.1
Number of calves at 
19th day 101 112
Number of calves medi
cated based On surviving 
calves at 19th day 46 47
19-day gain for calves 
medicated, lba 37 30
19-day gain for non
medicated calves, lb 50 49

aDoes not include calves 
condition (10).

that died (12) and those in poor
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non-medicated calves gained an average of 50 lb as compared 
to 34 lb for the medicated calves.

Body temperatures on the second load of 115 calves 
were taken to determine the effect of off-truck medication 
on future health. Comparison of calves medicated and not 
medicated off-truck are shown in Table 8.

A total of 44 calves received medication off-truck. 
The average temperature of these animals was 106.1 F. The 
remainder of the calves (71) had an average temperature of 
104.0 F.

Twenty-seven calves out of the 44 medicated off- 
truck had to be re-medicated one or more times and repre
sented 61 percent of the calves potentially sick when 
received. Seventeen of the 71 calves that did not receive 
medication off-truck required medication and ten of them 
received only a single medication. The 44 potentially sick 
calves treated off-truck received 94 treatments or 2.1 
medications per medicated calf while the 71 calves not 
medicated off-truck received 25 treatments or 0.4 medica
tions per animal (71) or 1.5 medications per medicated 
animal.

Four calves medicated off-truck died whereas only 
two of those not medicated off-truck died. This amounted 
to 9.1 percent and 2.8 percent of the two groups, respec
tively.
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Table 8. Effect of off-truck temperatures on sickness

(2nd load, 115 calves). Trial 11.

Item Medicated Non-medicated
Off-truck3 Off-truck

Number of calves 44 71
Average temperature, °F 106.1 104.0
Number calves above re
medicated after initial
day 27 (617=)
Total number of calves
medicated: , 

One treatment only
44 17 (247=)
17 10

2 treatments . 12 4
3 treatments 6 0
More than 3 treatments 5 1

Total medicationsa 94 25
Number of deaths 4 (9.17= of 44) 2 (2.87= of 71)

aArbitrary temperatures of 105 F and higher were selected for 
injection with 1 g of Oxytetracycline.

^Does not include animals that died.

^Distribution of medications does not include animals that 
died.
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These data suggested that under condition of the 

shipment of calves in this study, body temperature off-truck 
was a good indicator of potentially sick animals. This 
study, however, due to the experimental design did not de
termine whether or not medication off-truck affected the 
number of medications per animal and death losses which 
occurred during the period.

Forty-eight and 45 percent of the calves on the 
alfalfa hay plus grain and the complete mixed diet respec
tively required medication (Table 9). Medicated animals on 
the alfalfa hay plus grain diet required an average of 2.6 
medications per animal medicated while those on the mixed 
diet required 3.1. These values indicated that the dietary 
treatment had little or no effect on the degree of sickness 
as measured by the number of animals medicated and the 
average number of medications per medicated animal.

Irrespective of the dietary treatments, 44 percent 
of the calves in the control groups required medications as 
compared to 49 percent of the calves . in the Rumen Booster 
groups. This indicated that the degree of sickness was 
similar for both groups. The average medications for 
calves medicated was 2.2 for the control and 3.4 for the 
Rumen Booster groups. This suggested that Rumen Booster 
calves were sicker than the control calves, or else the 
Rumen Booster treatment delayed recovery of sick animals.
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Table 9. Effect of Rumen Booster on recovery of sick 

calves, Trial II.

Item Alfalfa Hay + Grain 
Control RB^

Mixed Diet 
Control RBD

.Number of Pens
Total Calves
Total Calves Medi
cated:
Medicated one time 
Medicated 2 times 
Medicated 3 times 
Medicated 4 or 
. more times

Total Medications
Average Medications 
for Medicated Calves:
Calves Dosed with 
Rumen Booster

No-steer calves ... 
given Rumen 
Booster 

No-bull calves 
given Rumen 
Booster

Total Medications 
for Rumen Booster 
Calves
Average Medication 
for Rumen Booster 
Calves
Number of Medica
tions prior to Rumen 
Booster:

1 time
2 times
3 times
4 times
5 times

4
48

24
10
3
5

55

2.3

5
59

28
10
7
6
5

82

2.9

12

8 

4

60 

5.0

4
59

23
6
9
4
4

49

6
59

30
6
9
4
11

115

2.1 3.8

19 

14

98

5.2

8
2
1
2

3
4 

11
1
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Table 9. -- Continued.

X Alfalfa Hay + Grain Mixed Diet
Itcm Control RBb Control RB‘

Average Medications 
Prior to Rumen 
Booster 3.0 2.5
Number of non-Rumen 
Booster Calves 
Medicated 16 11
Total Medications 
for Medicated 
Non-Rumen Booster 
Calves: 22 17
Medicated 1 time 11 6
Medicated 2 times 4 4
Medicated 3 times 1 1

Average Medications
for Medicated Non- 
Rumen Booster Calves 1.5 1.5
Average Gain for 
Calves not Medicated, 
lb 47 52 45 51
Average Gain for 
Medicated Calves not 
Receiving Rumen 
Booster,* lb 35 45 32 37
Average Gain for 
Calves that Re^ 
ceived Rumen 
Booster,3 lb 25 32
Number Medicated 
Calves not Receiving 
Rumen Booster that 
Died 3 1 1 0
Number of Rumen 
Booster that Died 2 - 5

aDoes not include calves that died; ^Rumen Booster.
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A total of 31 calves were given Rumen Booster. 

Twenty-two of these were steer calves and the remaining 
nine bull calves. The average medications for Rumen Booster 
calves was similar for the alfalfa hay plus grain and the 
mixed diet (5.0 vs. 5.2). According to the experimental 
design, calves in the Rumen Booster groups were to be given 
rumen booster at the third medication, but some calves were 
in such poor condition prior to the third medication that 
the decision was made to treat them with Rumen Booster. The 
average medications prior to Rumen Booster was 3.0 for the 
calves on the alfalfa hay plus grain and 2.5 for the calves 
on the mixed diet. Average medications for calves which 
were in the Rumen Booster groups but did not receive Rumen 
Booster was 1.5 for both diets. This was to be expected as 
only the sickest calves were to be treated with Rumen 
Booster.

Total gain for medicated calves which did not re
ceive Rumen Booster was somewhat higher for the calves on 
the alfalfa hay plus grain diet, 40 lb as compared to 34 lb 
for those on the mixed diet. However, the Rumen Booster 
calves that lived gained 25 lb on the alfalfa hay plus 
grain as compared to 32 lb for calves on the mixed diet.

On the alfalfa hay plus grain diet, four medicated 
calves not receiving Rumen Booster died whereas two of the 
Rumen Booster calves died. On the mixed diet the highest
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cleath losses were with the Rumen Booster group (5 deaths) 
whereas the control group had only one death. Thus, death 
losses on both feeding systems were similar with seven 
deaths for Rumen Booster groups, and five deaths for medi
cated calves not receiving Rumen Booster. No beneficial 
effect was observed by treating sick animals with Rumen 
Booster as related to the number of deaths.

While direct comparisons cannot be made, the results 
obtained in this study with' Rumen Booster agree with the 
findings of Koers et al. (1974) that rumen pumping or forced 
feeding of special supplements was not beneficial with newly 
arrived cattle.

The performance of steer and bull calves on each of 
the two dietary treatments is presented in Table 10. There 
were 75 steer calves and 32 bull calves on the alfalfa hay 
plus grain diet. Four steer calves and two bull calves 
died during the trial. Twenty-seven steer calves and 19 
bull calves required medication. The number of medications 
per animal was higher for the bull calves than for steer 
calves as indicated by the index of medications which was
2.6 and 2.0 medications per animal medicated respectively. 
Fifty-nine percent of the bull calves required medications 
as compared to 36 percent of the steer calves.

In the alfalfa hay plus grain feeding system, the 
total weight gain was similar for both steer and bull 
calves with 43 lb and 47 lb per head respectively.
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Table 10. Gain and medications of bull and steer calves by 

dietary treatment, Trial XI.

Item Alfalfa Hay + Grain Mixed Diet
Steers Bulls Steers Bulls

Number of Calves 75 32 79 39

Number of Calves 
Medicated3- 27 19 31 16

% Calves Medicated 36 59 39 41

Number of Medica
tions a 53 50 91 46

Medication for 
Animal Medicated 2.0 2.6 2.9

(
2.9

Total Weight Gain, 
lbb 43 47 44 41

Death Losses. 4 2 2 4

^Excluding those that died.

^Excluding those that died and were not weighed at 19th day.
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There were 79 steer calves and 39 hull calves on 

the mixed diet. Four bull calves and two steer calves died 
during the feeding period. More steer calves than bull 
calves received medication with 31 and 16 animals requiring 
medications, respectively. However, the percentage of 
steers and bulls requiring medication were similar (39 and 
41 percent respectively). Total medications given to both 
groups was 91 and 46 for steer and bull calves, respectively. 
Thus, the number of medications required per animal medi
cated was 2.9 for both groups of calves.

Total gain per animal was similar for both groups on 
the complete mixed feed with 44 and 41 lb respectively for 
steer and bull calves.

Table'll presents the data combined by bull and steer 
calves irrespective of dietary treatment. Medications per 
animal was similar for both bull and steer calves, however,
49 percent of the bulls required medication while 38 percent 
of the steer calves required medication. Total gain was the 
same for both sexes of calves for the 19-day period. Death 
losses were six in both groups, however 8.4 percent of the 
bulls died while only 3.9 percent of the steers died.

/
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Table-11. Comparisons of gain, death losses and sickness 

for bull and steer calves. Trial II.

Bull Calves Steer Calves

Number of Calves 71 154
Number of Calves 
Medicated3 35 58
% Medicated 49 38
Number of 
Medications 96 144
Index of 
Medications 2.7 2.5
Initial Average 
Weight, lb ,368 376
Average Gain per 
Animal, lb3 44 44
Death Losses 6 6
% Death Losses 8.4 3.9

aNot including animals that died.
-if



DISCUSSION

Results obtained from the 19-day study at the Tucson 
facilities indicated that the increased feed intake of the 
50 percent concentrate diet failed to improve daily gains 
when compared to a feeding system of ground alfalfa hay ad 
libitum plus 2 lb of milo per head. The alfalfa hay plus 
grain diet was equivalent to a 26 percent concentrate diet. 
These results do not entirely agree with previous research 
where medium concentrate diets (30-70 percent) have resulted 
in improved gains when compared to a low energy system (less 
than 30 percent concentrate; see Lofgreen et al. 1971,
Koers et al. 1975, Preston and Smith 1974)6 The concentrate 
level of the alfalfa hay plus grain approaches the lower 
limit of the medium concentrate diets mentioned above, The 
surprising aspect of the study was the significantly in
creased (p < .05) feed intake of the calves on the mixed 
diet (50 percent concentrate) which was not reflected in 
increased gains over the alfalfa hay plus restricted grain 
diet. There was no apparent effect of either dietary treat
ment on death losses, number of animals medicated or average 
number of medications per animal medicated. Hale et al. - 
(1974), Smith and Preston (1972), Koers et al. (1975)

53
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observed that feeding medium energy diets usually, but not 
always, resulted in a lower incidence of sickness when com
pared to low energy diets.

Rumen Booster had no influence on recovery of sick 
animals as indicated by the number of medications required 
for calves given Rumen Booster and by the death losses which 
occurred during the 19-day period in the Rumen Booster groups. 
The results of this study agree with previous findings 
(Koers et al. 1974) in that rumen pumping or forced feeding 
of special supplements was not useful with incoming calves.

Comparison of bull and steer calves in both the 
Tucson and Yuma experiments showed that the largest death 
losses occurred within bull calves. In the two experiments 
there were 238 bull calves and death losses amounted to 16 
calves or 6.7 percent of the bull calves. The corresponding 
value for the steer calves was seven deaths from 225 calves 
or 3.1 percent.

In the Tucson experiment, a smaller percentage of the 
bull calves (41 percent) on the mixed diet were medicated 
than on the alfalfa hay plus grain diet (59 percent) and 
medications for animal medicated were similar for both 
dietary treatments (2.9 vs. 2.6 respectively). However, for 
steer calves the percentage requiring medication was similar 
for both diets and medications for animals medicated were 
higher for the steers on the mixed diet (2.9 vs. 2.0).
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The data do not clearly show an effect of the diet on sick 
animals with either bull or steer calves. Irrespective of 
diet, bull calves showed a higher incidence of sickness than 
steer calves as measured by the percentage of bull calves 
requiring medication and, also, the number of medications for 
animal medicated. Dietary treatments did not affect death 
losses.

In the case of the Yuma study death losses were 
similar for all dietary treatments with the exception of 
the diet which contained the appetite stimulant on which 
there were no death losses. At the present time no signifi
cance can be attached to this latter effect.

In the study conducted at the Yuma station, no 
difference was observed in average daily gain of calves 
castrated during the first three weeks on feed, those 
castrated at 500 lb of body weight, or steer calves at the 
end of the 158-day feeding period. In the group of calves 
castrated during the first three weeks on feed, there were 
ten deaths as compared to no deaths in the group of bulls 
castrated at the 500 lb of body weight. Six of these calves 
died prior to castration and four after castration. Un
fortunately these data are not sufficient to determine if 
early castration had an effect on the four calves that died 
after castration.
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Calves received at the Casa Grande Highway feedlot 

showed an 8.6 percent shipping shrink which is normal for 
calves received at these facilities, but there was an 
unusually high incidence of siclcness during the first 19 
days. Body temperatures off-truck appeared to be a useful 
measure for detecting potentially sick calves. Death losses 
and number of medications were considerably higher for calves 
with high temperature off-truck when compared to calves with 
low temperatures not medicated off-truck. Due to the experi
mental design, the effect of off-truck medication on death 
losses and number of medications per animal during the trial 
could not be determined.



SUMMARY

One trial was conducted at the Yuma Agricultural 
Experimental Station and one at the Casa Grande Highway 
feedlot to determine factors affecting sickness and recovery 
of pay weight in newly received 400 lb feeder calves.

In Trial I conducted at the Yuma Station, 238 calves ! • 
were alloted to 20 pens based on type and sex. Average
weight on arrival was 282 lb and calves showed a 9.6 percent
shrink based on pay weight. The objective of the study
which is reported in this thesis was to determine the effect
of time of castration and sex (bulls or steers) on death
losses and gain during the 158-day growing period. There
were 167 bull calves and 71 steer calves. One group of
bull calves was castrated during the first three weeks on
feed and a second group at the 5.00 lb of body weight (95
days after arrival).

At the end of the trial no differences were observed 
in average daily gains as related to castration time. A 
total of ten bull and one steer calves died during the grow
ing period. All the bulls that died were in the group 
castrated during the first three weeks on feed. Six of 
these calves died prior to castration. These data are not

57
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sufficient to determine if early castration had an effect .
on the calves that died after castration.

In the second trial conducted at the Tucson facili
ties, 225 calves were alioted based on sex and type to 19 
pens. The off-truck weight was 373 lb with an 8.6 percent 
shipping shrink based on pay weight. The objectives of the 
study were to determine the effects of diet, a forced feed
ing system for nutrient supplementation (Rumen Booster), and 
off-truck body temperature on number of calves requiring 
medications and number of medications per animal medicated 
during a 19-day period. Two dietary systems, a mixed diet 
of 50 percent concentrate and ground alfalfa hay ad libitum 
plus 2 lb of steam flaked milo per head daily were used. 
During that 19-day trial, six calves died oh each feeding 
system which represented 5.3 percent death losses for all 
calves. Total average gain per animal was similar for both 
feeding systems with 44 lb and 43 lb for the alfalfa hay
plus milo and the mixed diet, respectively. Daily feed
intake was higher (p <.05) for calves on the mixed diet 
(10.3 lb) than for calves on the alfalfa hay plus milo diet 
(7.6 lb). Final weight of the calves, shrunk three percent, 
was less than pay weight.

The number of medicated animals was similar for both 
diets but the number of medications per animal medicated
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tended to be higher for calves on the complete diet than for 
calves on the alfalfa hay plus grain (2.6 vs. 3.1).

Body temperatures were taken on 115 of the calves. 
Forty-four calves had a body temperature of 105 F or higher. 
These calves were medicated with one g of oxytetracycline. 
The medicated calves had an average temperature of 106.1 F 
and the remainder of the calves (71) showed an average 
temperature of 104.0 F. Sixty-one percent of the calves 
medicated on arrival had to be remedicated and only 24 per
cent of calves with body temperature lower than 105 F off- 
truck required medication during the period. Four calves in 
the group medicated off-truck died, whereas only two died of 
those not medicated off-truck.

Irrespective of the feeding system, the same number 
of steer and bull calves died (6) but these losses repre
sented 8.4 percent and 3.9 percent for bull and steer calves 
respectively. Forty-nine percent of the bull calves were 
medicated as compared to 38 percent of the steer calves. 
Number of medications for animals medicated was slightly 
higher for bull than for steer calves (2.7 vs. 2.5). Aver
age gain was similar for both groups of calves.

Summarizing bull and steer calves of both trials, 
the largest death losses occurred for bull calves. There 
were 238 bull calves in the two studies and deaths amounted 
to 16 calves or 6.7 percent. The corresponding values for
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steer calves were seven deaths from 225 steer calves or 3.1 
percent. No difference was observed in daily gains when 
comparing bull calves and steer calves in either trial.

A total of 31 calves in Trial II were given Rumen 
Booster. Average medication for Rumen Booster calves was 
similar for the alfalfa hay plus grain and the mixed diet 
(5.0 vs. 5.2). Average medications for calves in the Rumen 
Booster lots was 3.4 compared to 2.2 for the non-Rumen 
Booster lots. The larger death losses on both dietary treat
ments was with the Rumen Booster calves with seven deaths of 
31 calves, while only five medicated calves of 74 not re
ceiving Rumen Booster died during the 19-day period.
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