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BIRD RESISTANT MILO AND WHEAT IN HIGH CONCENTRATE STEER FATTENING RATIONS 

W. H. Hale, Brent Theurer, J. A. Marchello, Bruce Taylor and Herb Essig 

Wheat has never been considered a major feed grain due to the problems 
of feeding the usual milling wheats. Milling wheats are generally high in 
gluten and have caused digestive disturbances when fed to farm animals at 
high levels. Historically, wheat yields have not been able to compete with 
sorghum grain or corn as a source of feed grain; however, in recent years 
short stemmed, high yielding wheats have been developed. Certain varieties 
of these wheats have been called feeding wheats as they apparently do not 
have good milling properties. In the northwestern United States yields as 
high as 150 bu. per acre have been obtained. Feeding trials in the north
west have indicated that these wheats may be as useful as barley in cattle 
fattening rations when used to replace up to 5CY/o of the grain in the ration; 
and, satisfactory performance has been obtained when wheat was used as the 
only grain in the fattening ration. Similar developments in new wheats 
have come from Mexico and these wheats are now being introduced into Ari
zona. Most of the seed companies have active wheat breeding programs and 
it appears that wheat may become an important feed grain in the irrigated 
areas of the southwest. Very little information is available on the feed
ing values of the new wheats or the most satisfactory method of processing 
for high concentrate feedlot rations. 

In many areas birds destroy large quantities of milo just prior to 
harvest time. In order to prevent this field loss, bird resistant varie
ties have been introduced. At present only a small percent of the milo 
grown in the irrigated southwest is of the bird resistant varieties but 
considerable interest has been shown by growers of sorghum grain in the 
production of these grains. Two factors appear to account for the bird 
resistance of these varieties. One is the high tannic acid content of the 
pericarp or outer layer of the grain, and the second in some instances is 
the type of head on the flowering stalk. Studies from Georgia have shown 
that the varieties high in tannic acid have lower feeding values with 
poultry. The texas station has shown that bird resistant varieties of milo 
(ground) are poorly digested by cattle and that the protein of this m.ilo 
has an extremely low digestibility value. The effect of steam processing 
and flaking upon bird resistant milo is not known. 

PROCEDURE 

Trial 1. This study was conducted at Tucson from December 4, 1968 
to May 13, 1969. Forty-eight yearling Oakie type steers were allotted by 
weight to three treatments, each having 2 pens of 8 steers. The steers 
were purchased from a Yuma County growing lot which had received them as 
calves early in August, 1968. The treatments were: 

1. Steam processed flaked regular milo. 
2. Steam processed flaked bird resistant milo (Arkansas 614). 
3. A 50:50 combination of steam processed flaked regular milo 

and steam processed flaked wheat (Sonora 64). 
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The experimental rations are given in table 1. The steers were fed a 
6CP/o concentrate ration for the first 56 days and were then placed on a 9CP/o 
concentrate fattening ration for the remainder of the feeding trial. Prior 
to the start of the experiment all steers were branded, sprayed with CoRal, 
individually identified by numbered ear tags, and implanted with 24 mg. of 
stilbestrol. Weights were taken individually on two consecutive days at 
the initiation and termination of the experiment and on single days at 
28-day intervals. Salt, soil and a 50:50 salt:bonemeal mixture were offered 
free choice. Carcass grades were determined by a federal grader following 
a 24-hour cooler chill. 

Trial 2. The study was conducted at Tucson from June 17 to November 4, 
1969. Thirty-two yearling Oak.le type steers were allotted by weight to two 
treatments each having 2 pens of 8 steers. The steers were purchased from 
Fort Worth. The two treatments were: 

1. Steam processed flaked mile as the only grain. 
2. A 50:50 combination of steam processed flaked milo and 

steam processed flaked wheat (Sonora 64). 

The experimental rations are given in table 1. The steers were fed a 601/o 
concentrate ration for the first 28 days and were fed a 9C1'/o concentrate 
fattening ration for the remainder of the 140-day fattening trial. The 
management of the steers during the experiment was the same as in trial 1. 
Carcass grades were determined utilizing U.S.D.A. grading charts from 
marbling scores, maturity scores and conformation. grades evaluated 24 hours 
postslaughter. Adjustments were made for unacceptable texture or firmness 
of lean. 

DISCUSSION 

Trial 1. Average daily gains of the steers in this experiment are 
considerably less than those usually observed with yearling steers at the 
University of Arizona feed.lot. Normally the steers used at the feedlot 
are shipped direct from Texas or Arizona ranches. In this case the steers 
were obtained from a growing lot in the Yuma area where they had made 
excellent gains and acquired considerable finish. Feed requirements for 
100 lb. of gain can be considered satisfactory. 

The 140-day final experimental results are presented in table 2. The 
average daily gains among the three treatments are almost identical. The 
feed requirements per 100 lb. of gain between the two milo treatments are 
identical. This indicates that when bird resistant milo is steam processed 
and flaked utilization of the grain is similar to regular milo. Previous 
work at other stations has indicated that bird resistant milo resulted in 
considerably lower gains and higher feed requirements than regular milo; 
however, most of the studies have been with dry rolled milo. Carcass evalu
ation of the two milo treatments is given in table 3. In this study, the 
dressing percent and carcass grade of the steers fed the bird resistant milo 
were lower than those fed the regular milo. Additional studies would need 
to be conducted to determine if this was a true effect. 

The daily gain on the treatment in which wheat replaced 5CP/o of the milo 
was the same as with the treatment in which milo was the only grain. Feed 
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requirements were somewhat lower (744 vs. 726 lb.) on the wheat and milo 

treatments, respectively (table 2) . This suggests that wheat could replace 

half of the milo in a 9CJ'/o concentrate fattening ration. The results ob

tained with the ration containing wheat were very similar to those for the 

ration containing regular milo. 

At the initiation of the experiment the wheat was steam processed flat 

flaked, but the flakes were very fragile and broke badly in the mixing 

operation. This resulted in a reduction of feed intake on the wheat ration 

as compared to the regular milo ration. At 112 days the average daily gain 

on the wheat:milo ration was 0.23 lb. less than on the regular milo ration 

(2.51 vs. 2.74 lb.). At 112 days of the trial, the steam processed wheat 

flake was changed to what could be considered a poor flake. This flake 

did not break during mixing and resulted in increased intake on the wheat 

ration as compared to the regular milo ration and at 140 days the average 

daily gains were the same for the wheat:milo and the regular milo rations. 

The poor flaked wheat was steamed for a period of 20 to 25 minutes. It 

appears essential that wheat not be made into a flat flake. 

Trial 2. A second trial was conducted during the summer of 1969 

comparing a 9Cl'/o concentrate ration containing milo as the only grain with 

a ration in which the grain was 5Cf'/o wheat:5afo milo. As mentioned in the 

Procedure, these steers were fed a 6afo concentrate ration for only the 

first 28 days and received a 9afo concentrate fattening ration for the 

remainder of the 140-day feeding period. The experimental results obtained 

in trial 2 are presented in table 4. The average daily gain was higher on 

the ration in which the grain was 50:50 wheat:milo than on the ration in 

which the grain was all milo (3.09 vs. 2.93 lb.). No doubt this was due to 

the increased feed intake on the wheat:milo ration (23.40 vs. 21.66 lb.). 

The feed requirements per 100 lb. of gain were slightly in favor of the 

milo ratinn (739 vs. 757 lb .). Cost of gain was slightly higher on the 

wheat:milo ration, but this was due primarily to the fact that the wheat 

was priced higher than the milo. 

The carcass evaluation for the two treatments is presented in table 5. 
Dressing percent was very similar; however, the steers on the wheat:milo 

ration appeared to grade slightly lower. This was due primarily to a lower 

marbling score. Furthermore, the steers on the wheat:milo ration possessed 

a little more waste fat. 

The wheat used in these studies contained 11.6% protein on a 9C/fo dry 

matter basis. This is approximately two percentage units more than milo. 

When wheat of this protein content is used in fattening rations, less pro

tein would need be added as is indicated in the formulation in table 1. 

The digestibility of the protein of this new feeding wheat is now known and 

studies must be conducted before an optimum ration can be formulated. 

OBSERVATIONS 

Bird resistant milo (Arkansas 614) which was steam processed and 

flaked produced gains and feed requirements per unit of gain similar to 

regular milo. Dressing percent and carcass grade were lower for the steers 

receiving the bird resistant milo. Additional studies are required to 

determine if bird resistant milo affects carcass grade and dressing percent. 
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In two trials substitution of wheat (Sonora 64) for 5afo milo in a 
9afo concentrate ration resulted in gain and feed requirements similar to 
those from the ration in which the grain was all milo. Carcass evaluations 
were also similar. The results obtained in these two trials indicate that 
the new short stemmed feeding wheats may be used to replace 5CJfo of the milo 
in 9<:Jl/o concentrate fattening rations. 

It appears that wheat should not be flaked as flat as is recommended 
for milo as the flat flaked wheat may break up in the mixing process, pro
ducing fines and subsequently reducing the feed intake. A desirable wheat 
flake will show a considerable portion of starchy white but will not be 
flat enough to break in the mixer. In these studies the steaming time for 
wheat prior to flaking •was the same as for milo. 

TABLE 1. EXPERIMENTAL RATIONS 

Ingredient 

Ground alfalfa hayb 
Cottonseed hulls 
Steam processed milo 
Steam processed wheat 
Cottonseed pellets 
Molasses 
Tallow 
Dicalcium phosphate 
Urea 
Salt 
Ground limestone 

y1~~i~ 1-!0:P1 ~! 

Analysis: 
Protein, 1, 
Calcium, 1, 
Phosphorus, 1, 

Starting 
5~ wheat 

Miloa 5% milo 

30.00 
10.00 
46.75 

2.50 
5.00 
4.00 
0.65 
0.60 
0.50 

100.00 
10.00 

12.50 
0.67 
0.33 

30.00 
10.00 
24.oo 
24.oo 
1.50 
5.00 
4.00 
0.50 
0.50 
0.50 

100.00 
10.00 

12.50 
o.64 
0.34 

Miloa 

5.00 
5.00 

74.30 

4,50 
5.00 
4.00 
0.50 
0.50 
0.50 
0.70 

100.00 
10.00 

11.50 
0.52 
0.34 

Finishing 
50,, wheat 
5afo milo 

5.00 
5.00 

38.80 
38.05 
2.00 
5.00 
4.oo 
0.35 
0.50 
0.50 
o.Bo 

100.00 
10.00 

11.50 
0.53 
0.34 

aFormulation the same for regular and bird resistant milo. 
bGround with 11, tallow to control dust. 
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TABLE 2. EXPERIMENTAL RESULTS, TRIAL 1 
EFFECT OF BIRD RESISTANT MILO AND WHEAT 

IN HIGH CONCENTRATE FATTENING RATIONS 
Tucson. December 24, 1968 to May 13, 1969 (140 days) 

Bird 
Regular resistant 5Cffo wheat 

Item mile mile 5CJ'/o milo 

Number of steers 15 15 16 
Average initial weight, lb. 630 634 620 
Average daily gain, lb. 2.58 2.60 2.57 
Average daily feed, lb. 18.44 18.48 17.86 
- - - - - - - - - - - - - - - -

Economics: Initial and final weights shrunk 4%. 

Average final weight, lb. 952 958 940 
Average total gain, lb. 347 350 345 
Average daily gain, lb. 2.48 2.49 2.46 
Feed/100 lb. gain, lb. 744 742 726 
Feed cost/ton, $a 57.29 57.29 58.54 
Feed cost/100 lb. gain,$ 20.50 20.50 20.35 
Selling price/cwt., $b 25.18 25.24 25.16 

aFinishing ration only, based on prices listed in 1969 
Arizona Cattle Feeders Day Report. 

bTo return initial steer cost plus feed cost. 

TABLE 3. CARCASS RESULTS 2 TRIAL 1 

Bird 
Regular resistant 

Item milo milo 

Number of steers 15 15 
Dressing percentagea 63.5 61.9 
Carcass gradeb 11.8 10.8 
Marbling scorec 5.1 4.6 
Ribeye area, sq. in./cwt. 1.86 1.87 
Fat thickness, in. 0.54 0.52 
Fat thickness, in./cwt. 0.09 0.08 
Kidney fat, °lo 3.1 2.9 
Cutability graded 3.1 3.1 
Number of abscessed livers 4 5 

5afo wheat 
5afo milo 

16 
62.7 
11.6 
5.0 
1.84 
o.46 
0.08 
3.7 
3.0 
5 

aBased on 4i shrink of live animal and 1.75% cooler shrink on 
hot carcass weight. 

bGood = 10; good+= 11; choice= 12. 

cslight = 4; small= 5; modest= 6. 

cLrbe smaller the value the more desirable the cutability. 
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TABLE 4. EXPERIMENTAL RESULTS, TRIAL 2 
WHEAT IN HIGH CONCENTRATE FATTENING RATIONS 

Tucson. June 17 to November 4 , 1969 (140 days) 

Item 
Number of steers 
Average initial weight , lb . 
Average daily gain, l b. 
Average daily feed, lb. 

10~ 5CP/o wheat 
mile 5ofo mile 
16 16 
615 628 
3.05 3.21 
21.66 23.40 

Economics: I ni tial and final weight s shrunk 4%. 
Average final wei ght, l b. 1000 1034 

432 
3.09 
757 
65.66 
24.24 
30.61 

Average total gain, lb. 410 
Average daily gain , lb. 2.93 
Feed/100 l b . gain, l b . 739 
Feed cost/ton, $a 64.28 
Feed cost/100 lb. gain,% 23.16 
Selling price/cwt., $b 30.25 

aFinishing ration onl y. 
bTo return initial steer cost plus feed cost. 

TABLE 5. CARCASS RESULTS, TRIAL 2 

Item 
Number of steers 
Dressing percentagea 
Carcass gradeb 
Marbling scorec 
Ribeye area, sq. in./cwt. 
Fat thickness, in. 
Fat thickness, in./cwt. 
Kidney fat, o/o 
Cutability graded 
Number of abscessed livers 

1oo% 5afo wheat 
milo 5% milo 
15 16 
62.0 62.0 
11.6 11.0 
5 .o 4.6 
1.93 1.86 
0.65 0.72 
0.10 0.11 
2.8 2.8 
3.2 3.5 
2 3 

aBased on 4% shrink of live animal and 1.75% 
cooler shrink f r om hot carcass weight. 

bGood = 10; good+= 11; choice-= 12. 

cSlight = 4; small= 5; modest= 6. 

dThe smaller the value the more desirable the 
cutabili ty. 
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UREA VS. COTTONSEED MEAL IN HIGH CONCENTRATE FINISHING RATIONS 

Brent Theurer, W. H. Hale, John Marchello, Bruce Taylor and Herb Essig 

Previous trials at the University of Arizona have shown that the 
replacement of cottonseed meal by urea in 80 or 9(11/o concentrate rations 
results in somewhat lower feed intake but does not markedly alter daily 
gain or feed efficiency of feedlot cattle. Cost of gain favored the 
high urea rations. Results to date have been variable between trials. 
Gain and efficiency data have fluctuated considerably with 28-day weigh 
periods for cattle receiving high levels of urea. Urea levels higher 
than 1.0 to 1.1% of the ration are seldom needed in high grain rations 
since the grain and roughage usually supply 7'cfo or more of the protein 
requirements of the finishing steer. It has not been possible to obtain 
adequate carcass data in previous studies with urea vs. cottonseed meal. 
Two trials were conducted to determine the value of 0.5 or 1.05~ urea 
vs. cottonseed meal as the only source of supplemental protein in a 9(Jfo 
concentrate finishing ration. 

PROCEDURE 

Two 140-day trials were conducted at Tucson. Trial 1 was conducted 
from December 24, 1968 to May 13, 1969. A 112-day progress report of 
this trial was included in the 1969 Arizona Cattle Feeders Day Report. 
Trial 2 was initiated on June 17, 1969 and completed November 4, 1969. 
In each trial, 48 yearling steers, weighing about 620 lb., were allotted 
to three ration treatments each having 2 pens of 8 steers. All the 
supplemental nitrogen was furnished by cottonseed meal or urea. The 
cottonseed meal was fed as a 3/16 in. pellet in both trials. The 
treatments were! 

1. Cottonseed meal, no urea. 
2. 0.5% urea plus appropriate amount of cottonseed meal. 
3. 1.05% urea, no cottonseed meal. 

The experimental rations for trial 2 are given in table 1. The 
finishing rations for trials 1 and 2 were the same. The starting 
rations were similar for both trials, but 3~ alfalfa and 1()% cottonseed 
hulls were fed in trial 1 as compared to 2(Jfo of each in trial 2. The 
6afo concentrate starting rations were fed for the first 56 days of trial 
1 and the first 28 days of trial 2. The 9(Jfo concentrate ration was used 
during the last 84 or 112 days of each 140-day trial. The crude protein 
content of the starting rations was 12.4 to 12.61, and that of the 
finishing rations 11.5 to 11.61,. Urea furnished approximately 25% of 
the crude protein equivalent in the starting and finishing high urea 
rations. Care was taken to adequately mix the urea with other ration 
ingredients. In addition to the 4% tallow included in all rations, 1% 
tallow was added to the alfalfa hay at time of grinding. 

Water, salt, soil and a mineral mixture (50:50 bonemeal:salt) were 
offered free choice. All steers were implanted with 24 mg. stilbestrol 
and sprayed for grub control prior to initiation of each experiment. 
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Steers were individually weighed on t wo consecutive days at the initia
tion and termination of the trial and ei ther group or individual weights 
were taken at 28-day intervals throughout each t rial. One steer in 
each trial was removed a:f'ter 56 days due to failure to gain . Det ailed 
carcass data were obtained at t he conclusion of both trials. 

RESULTS 

The 140-day performance data for trial 1 are shown i n table 2. 
As in previous trials, steers fed the 1.05% ur ea rat ions consumed less 
feed than those which r eceived the rat ion containing high levels of 
cottonseed meal (17 . 9 vs . 18. 9 lb. per head daily ). Daily gains were 
greater for steers fed cot tonseed meal t han for those fed 0.5 or l.05~ 
urea (2 . 60 vs. 2 . 48 and 2.39 lb.) . Efficiency of feed conversion was 
simil ar f or all treatments. Feed cost per unit of gain was almost 
i dentical for t he three ration treatments. 

In trial 1, t here was l i ttle difference between t reatments in 
dressing percent age, ribeye area or fat thickness over the loin (table 
3) . Carcass grade of the 1 . 05% urea treatment was almost one- third of 
a grade lower than the 0.5% urea treatment. Carcasses of steers fed 
0. 5% urea exhibited somewhat more marbling and were superior in cuta
bility grade . Liver condemnations due to abscesses were t wice as high 
on the 1.05% urea treatment as compared to 0.5% urea or the all
cott onseed meal t r eatment (54 vs. 27 or 19%). Three steers receivi ng 
t he 1.05i ur ea r ation did not appear to be finished t o t he extent of 
t he other steers at the conclusion of the 140- day experiment and were 
not sold with them. The high incidence of liver abscesses with this 
t reatment suggests t hat t he i nadequate performance of t hese steers 
was related to the high urea level of the ration. It is possible that 
i ndividual steers vary considerably in their ability t o efficiently 
utilize high levels of urea. 

I n trial 2, resul t s were almost the reverse of t hose found in 
trial 1 . Steers fed ur ea gai ned more rapidly than steer s fed cotton
seed meal (table 4) . Steers fed the high level of urea were 8/fo more 
efficient i n feed conversion than steers receiving cottonseed meal 
(709 vs. 770 lb . feed/100 lb . gain). Feed costs were $2.75 lower 
per hundr ed pounds of gain f or steers supplemented with all-urea vs. 
all- cottonseed meal. In contrast to previous experiments, feed consump
t ion was not l owered by incorporating 1.05i urea into the finishing 
r ations. 

Car casses of steer s f ed l . 05i urea exhibited less fat over the 
loin and wer e superior i n cut ability grade to carcasses of steers fed 
0.5i urea or all- cottonseed meal (table 5). Other carcass traits wer e 

s imil ar between treatments. 

A summary of f eedlot per formance from three t r ials in which urea 
was used in par tial or complete replacement of cottonseed meal is 
presented i n table 6. The finishing rations in these studies contained 
1Cff,, roughage and were fed the last 84 or 112 days of the trials. Dail y 



feed, gain and feed efficiency were similar, regardless of level of 
urea fed. Although feed consumption and feed requirements were some
what lower on the 1.05% urea rations, the variability between trials 
indicattes no real difference due to ration treatment. A summary of 
the carcass characteristics obtained in these three trials also shows 
little difference between treatments (table 7). There was a tendency 
for steers fed urea to have a more desirable cutability grade. The 
incidence of abscessed livers was greatest for the 1.O5~ urea treatment 
(40',k). Steers fed 0.5% urea had the lowest incidence of liver abscesses 
(15%). The significance of these differences in liver abscesses between 
treatments is not clear due to the limited number of animals involved, 
but these data suggest that liver abscesses may be of considerable 
economic concern in rations containing 90J/o concentrates. 

These data suggest that urea is a satisfactory substitute for 
cottonseed meal in high energy rations as measured by animal perfor
mance and carcass desirability. Due to the marked economic advantage 
of urea over cottonseed meal as a nitrogen source, its use results in 
decreased feed costs. 

OBSERVATIONS 

1. Two trials were conducted to evaluate the partial or complete 
replacement of cottonseed meal by urea in a 9afo concentrate finishing 
ration. 

2. In trial 1, daily gain of steers fed rations containing cotton
seed meal was greater than for those steers fed O.5i urea plus cottonseed 
meal or only urea as the source of supplemental protein. Feed require
ments were similar between treatments. carcass grade was lower for 
steers fed l.O5~ urea. 

3. In trial 2, steers fed 0.5% or 1.05% urea gained more rapidly 
and were more efficient in feed conversion than steers fed cottonseed 
meal. Carcass characteristics were similar between treatments. 

4. In summarizing three trials, it appears that the substitution 
of urea for cottonseed meal as a source of protein in high grain rations 
does not markedly alter daily gain, feed efficiency or carcass character
istics. Liver abscesses were considerably greater on the 1.05% urea 
treatment than the 0.5% urea plus cottonseed meal or all~cottonseed 
meal treatment. 

5. Due to the present economic advantage of urea over cottonseed 
meal, a substantial reduction in feed cost per unit of gain resulted 
from its use in two out of three trials. 
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TRIAL 1 EXPERIMENTAL RATIONS 2 TRIAL 2a,b 

Startins (1-28 days) Finishing(29-140 days) 
cs o.05cj; All cs 0.051, All 

Ingredient meal urea urea meal urea urea 

Ground alfalfa hayc 20.00 20.00 20.00 5.00 5.00 5.00 
Cottonseed hulls 20.00 20.00 20.00 5.00 5.00 5.00 
Steam processed milo 39.05 44.25 48.60 70.40 74.30 78.15 
Cottonseed meal, 

3/16 in. pellet 11.00 5.00 9.00 4.50 
Molasses 5.00 5.00 5.00 5.00 5.00 5.00 
Tallow 4.oo 4.00 4.oo 4.oo 4.00 4.oo 
Dicalcium phosphate 0.30 0.55 0.55 0.30 0.50 0.65 
Uread 0.10 1.30 0.50 1.05 
Salt 0.50 0.50 0.50 0.50 0.50 0.50 
Ground limestone 0.15 0.05 0.80 0.10 0.65 

100.00 100.00 100.00 100.00 100.00 100.00 
- - - - - - - .. - - - - - - - - - - - .. - .. .. - - - - .... 
Calculated analysis: 

Protein, 1, 12.40 12.40 12.50 11.60 11.50 11.60 
Calcium,% 0.51 0.52 0.52 0.52 0.52 0.53 
Phosphorus, % 0.33 0.33 0.33 0.34 0.34 0.34 
Nitrogen from urea,% 15.80 29.10 12.20 25.30 
Supplemental nitrogen 

from· urea, "/o 48.90 100.00 43.20 100.00 

¾tarting rations in trial 1 contained 3(1'/o alfalfa and l<Y/, cottonseed 
hulls, and were fed for the first 56 days. 

b10 gm. vitamin A-10-P added per 100 lb. ration to furnish 1,000 I.U. 
per pound of ration. 

CGround with 1% tallow to control dust. 
d45% nitrogen. 
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TABLE 2. EXPERIMENTAL RESULTS, TRIAL 1 
EFFECT OF UREA LEVELS IN HIGH CONCENTRATE FINISHING RATIONS 

Tucson. December 24, 1968 to May 13, 1969 (140 days) 

Item 
Number of steers 
Average initial weight, lb. 
Average daily gain, lb. 
Average daily feed, lb. 

Cottonseed 
meal 
16 
628 
2.71 
18.9 

Urea 

15 16 
629 620 
2.58 2.48 
18.4 17.9 

Economics: Initial and final weights shrunk 4%. 

Average final weight, lb. 966 
Average total gain, lb. 364 
Average daily gain, lb. 2.60 
Feed/100 lb. gain, lb. 728 
Feed cost/ton, $a 58.26 
Feed cost/100 lb. gain,$ 20.45 
Selling price/cwt., $b 25.14 

951 930 
347 334 
2.48 2.39 
744 749 
57.29 56.31 
20.50 20.40 
25.18 25.24 

aFinishing ration based on feed prices in 1969 
Arizona Cattle Feeders Day Report. 

bTo return initial steer cost plus feed cost. 

TABLE 3. CARCASS DATA, TRIAL 1 

Item 
Number of steers 
Dressing percentagea 
Carcass gradeb 
Marbling scorec 
Ribeye area, sq. in./cwt. 
Fat thickness, in. 
Fat thickness, in./cwt. 
Kidney fat,% 
Cutability graded 
Number of abscessed livers 

Cottonseed 
meal 
16 
62.4 
11.4 
4.7 
1.75 
0.58 
0.08 
3.4 
3.5 
3 

Urea 

15 13 
63.5 62.4 
11.8 10.9 
5.1 4.6 
1.86 1.81 
0.54 0.57 
0.09 0.09 
3.1 3.4 
3.1 3.4 
4 · 7 

a:sased on 4% shrink of live animal and 1.75% cooler shrink 
on hot carcass weight. 

baood = 10; good+= 11; choice-= 12. 

cslight = 4; small= 5; modest= 6. 
dThe smaller the value the more desirable the cutability. 
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TABLE 4. EXPERIMENTAL RESULTS, TRIAL 2 
EFFECT OF UREA LEVELS IN HIGH CONCF.JffRATE FINISHING RATIONS 

Tucson. June 17 to November 4, 1969 (140 days) 
Cottonseed Urea 

Item meal o.5ij; 1.05,J; 
Number of steers 15 16 16 
Average initial weight, lb. 619 615 615 
Average daily gain, lb. 2.84 3.05 3.20 
Average daily feed, lb. 21.1 21.7 21.8 
- - - - - - - - - - - - ------ - - - - .. - - - - - - -

Economics: Initial and final weights shrunk 4%. 
Average final weight, lb. 977 1000 
Average total gain, lb. 383 410 
Average daily gain, lb. 2.74 2.93 
Feed/100 lb. gain, lb. 770 739 
Feed cost/ton, $a 65.11 64.28 
Feed cost/100 lb. gain, $ 24.57 23.16 
Selling price/cwt., $b 31.02 30.25 

aFinishing ration only. 
bTo return initial steer cost plus feed cost. 

TABLE 5. CARCASS RESULTS, TRIAL 2 

Item 
Number of steers 
Dressing percentagea 
Carcass gradeb 
Marbling scorec 
Ribeye area, sq. in./cwt. 
Fat thickness, in. 
Fat thickness, in./cwt. 
Kidney fat, '1,, 
Cutability graded 
Number of abscessed livers 

Cottonseed 
meal 

15 
61.5 
11.2 
4.8 
1.92 
0.61 
0.11 
2.9 
3.3 
2 

aBased on 4i shrink of live animal and 1.75"/o 
on hot carcass weight. 

bGood = 10; good+= 11; choice-= 12. 
CSlight = 4; small= 5; modest= 6. 

0.5% 
15 
62.0 
11.6 
5.0 
1.93 
0.65 
0.10 
2.8 
3.2 
2 

cooler 

1020 
430 
3.01 
709 
63.41 
21.82 
29.54 

Urea 
1.05% 
16 
62.2 
11.4 
4.9 
1.96 
0.58 
0.09 
2.8 
2.9 
3 

shrink 

dThe smaller the value the more desirable the cutability. 
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TABLE 6. SUMMARY -- FEEDLOT PERFORMANCE OF STEERS 

RECEIVING VARIOUS LEVELS OF UREA, THREE TRIALSa,b 

Item 

Number of steers 
Average initial weight, lb. 
Average final weight, lb. 
Average daily feed, lb. 
Average daily gain, lb. 
Feed/100 lb. gain, lb. 

Cottonseed 
meal 

47 
589 
968 
20.8 
2. 70 
768 

arnitial and final weights shrunk 4<fo. 
bsteers were fed for 140 days in each trial. 

Urea. 
0.51, 1.05% 

47 47 
591 587 
973 976 
20.5 20.4 
2.73 2.77 
753 736 

TABLE 7. SUMMARY -- CARCASS DATA FROM STEERS 
RECEIVING VARIOUS LEVEIB OF UREA, THREE TRIAIB 

Item 

Number of steers 
Dressing percentagea 
Carcass gradeb 
Marbling scorec 
Ribeye area, sq. in./cwt. 
Fat thickness, in. 
Fat thickness, in./cwt. 
Kidney fat, <fo 
Cutability graded 
Abscessed livers,% 

Cottonseed 
meal 

47 
62.3 
11.1 
4.7 
1.8 
0.57 
0.09 
3.2 
3.3 
26 

Urea 

46 43 
63.0 62.4 
11.5 11.1 
4.9 4.8 
1.9 1.9 
0.54 0.51 
0.09 0.08 
3.0 3.0 
3.1 3.0 
15 40 

aBased on 4% shrink of live animal and 1.75% cooler shrink 
on hot carcass weight. 

bBood = 10; good+= 11; choice-= 12. 
cslight = 4; small= 5; modest= 6. 
d..rhe smaller the value the more desirable the cutability. 
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EFFECT OF ALFALFA AND COTTONSEED HULIS FED AT TWO LEVELS AND 
LENGTH OF FEEDING PERIOD FOR A 9C1fo CONCENTRATE RATION 

FED TO FATTENING STEERS 

W. H. Hale, Brent Theurer, J. A. Marchello, Bruce Taylor and Herb Essig 

Several trials have been conducted at the University of Arizona 
to determine the feeding value of Bo and 9C1fo concentrate rations contain
ing different roughages and fed for various periods to yearling steers. 
In all instances the trials have been 140 days and the 9afo concentrate 
rations have been fed during the latter part of the period. Yearling 
steers weighing 6oo lb. were used. During the first 38 or 56 days of 
the fattening trials a 6afo concentrate ration was fed. The trials have 
suggested that 801, concentrate fattening rations containing alfalfa as 
the sole source of roughage are extremely economical and, in most 
instances, performance is similar to that for the 9a>/o concentrate 
rations. In all of the 9<:ifo concentrate rations the roughage has been 
equal parts of alfalfa and cottonseed hulls. Two trials are included 
in this report. 

Trial 1. The first trial compares an 80% concentrate:20,, alfalfa 
ration fed during the last 84 days of the fattening period with a 9afo 
concentrate:5i alfalfa-5~ cottonseed hull ration fed during the last 84 
or 112 days of the fattening period. A comparison is also included with 
the 9afo concentrate ration fed for the last 84 days of the fattening 
period but no molasses was added. 

Trial 2. In this trial a 6CYfo concentrate ration was fed for the 
first 28 days. Then rations containing 10 or 2(Jfo alfalfa and 10 or 2(Jfo 
cottonseed hulls were fed for the last 112 days of the fattening period. 
Another treatment compared 9afo concentrate:5o/o alfalfa-5o/o cottonseed hull 
rations. In addition, one treatment received methionine hydroxy analog 
(.MHA) added at the level of 1 gm. per pound of ration as a partial 
replacement for methionine. It is generally felt that methionine 
synthesis in the rumen may be sufficiently low to limit optimum gain 
by· fattening cattle. 

PROCEDURE 

Trial 1. This study was conducted at Tucson from December 4, 1968 
to May 13, 1969. Sixty-four Oalcie type steers were allotted by weight to 
four treatments each having 2 pens of 8 steers. The steers were purchased 
from a Yuma. County growing lot which had received them as calves early in 
August 1968. The treatments were: 

1. 8afo concentrate:2()% alfalfa, fed for 84 days. 
2. 9afo concentrate:5% alfalfa-5% cottonseed hulls, fed 

for 84 days. 
3. 9afo concentrate:5o/o alfalfa-5o/o cottonseed hulls, fed 

for 112 days. 
4. 9afo concentrate:5% alfalfa-5o/o cottonseed hulls, without 

molasses, fed for 84 days. 

3-1 



The experimental rations are given in table 1. All steers were 
fed a 6<:Jfo concentrate ration for either the first 28 or 56 days and 
were then placed on either a 90 or an 8~ concentrate ration for the 
remainder of the feeding trial. Prior to the start of the experiment 
all steers were branded, sprayed with CoRal, individually identified 
by numbered ear tags, and implanted with 24 mg. of stilbestrol. Indi
vidual weights were taken on two consecutive days at the initiation and 
termination of the experiment and on single days at 28-day intervals. 
Salt, soil and a 50:50 salt:bonemeal mixture were offered free choice. 
The steers were slaughtered in a packing plant at Phoenix and graded by 
a federal grader following a 24-hour cooler chill. 

Trial 2. This study was conducted at Tucson from June 17 to Novem
ber 4, 1969. Ninety-six Oakie type yearling steers were allotted by 
weight to six treatments each having 2 pens of 8 steers. The steers 
were purchased from Fort Worth. The treatments were: 

1 . 8o% concentrate:20% alfalfa. 
2 . 9CY/i concentrate:l<:ffo alfalfa. 
3. BCY/o concentrate:20% cottonseed hulls. 
4 . 90'/o concentrate ration:10% cottonseed hulls. 
5 . 9c:P/o concentrate:5% alfalfa-5% cottonseed hulls. 
6. 9afo concentrate ration:5% alfalfa-5% cottonseed hulls 

with 1 gm. MHA per pound of ration. 

The experimental rations are given in t able 2. The steers were 
placed on a 60'/o concentrate ration for the first 28 days and then fed the 
8o or 9CJ'/o concentrate ration for the remainder of the 140-day fattening 
trial. The management of the steers during the experiment was the same 
as in trial 1. The steers were slaughtered in a packing house in Phoenix. 
Marbling and maturity scores and conformation grades were evaluated 24 
hours postslaughter, adjustments made for unacceptable texture or firmness 
of lean, and these values were applied t o U.S.D.A. grading charts to deter
mine carcass grades. 

DISCUSSION 

Trial 1. The 140-day final experimental results are presented in 
table 3. Average daily gains can be considered low and this was no 
doubt due to the fact the steers had made excellent gains and acquired 
considerable finish while in the growing lot at Yuma. The average daily 
gains f or the treatments are similar except for the 9afo concentrate ration 
without molasses. This ration resulted in somewhat higher gains than the 
comparable ration containing molasses (2.67 vs. 2.48 lb.). This effect of 
omitting molasses from high concentrate rations has been observed in pre
vious trials and no reason is known other than that the ration without 
molasses actually has a higher energy level. Feed requirements per 100 lb. 
of gain were also somewhat less on the ration without molasses than on the 
equi valent ration with molasses (7o6 vs. 729 lb•). The most efficient 
rations in this trial were those containing 2C1'/o alfalfa or 5%alfalfa-5% 
cottonseed hulls without molasses and fed for the last 84 days of the 
fattening period. For the 2C11/o alfalfa ration, feed requirements per 100 lb. 
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of gain were only 705 lb. and the cost per 100 lb. of gain was $18.62. 
Feeding a 9CP/o concentrate ration for either 84 or 112 days of the fatten
ing period did not increase average daily gain over the 8afo concentrate 
ration containing alfalfa and fed for 84 days. Feed requirements were 
also higher for the t wo 9CP/o concentrate rations. There was a slight 
reduction in feed requirements (729 vs. 744 lb.) on the 90'/o concentrate 
ration fed for 112 days compared to the 84-day period. With this group 
of steers t here was no advantage to the 901/o concentrate ration as fonnu
lated in thi s trial over the 80,, concentrate ration containing alfalfa as 
the source of roughage . Furthermore, there was no decided advantage in 
tenns of daily gain and feed requirements in feeding the steers the 9C1'/o 
concentrate ration for 112 days as compared to 84 days. 

Carcass evaluation of the various treatments are presented in table 4. 
In this t r ial the steers fed the 8~ concentrate:2~ alfalfa ration had 
a lower dr essing percent and carcass grade than the steers fed the 9CP/o 
concent rat e rations. Previous-trials have also suggested that the 8(11/o 
concentrat e:20% alfalfa ration may result in a somewhat lower dressing 
percent and carcass grade than a 9Cf'/o concentrate ration fed for a similar 
length of time. This might be expected on the basis of the total energy 
content of the rations. Other carcass evaluations were similar. The 9C/fo 
concentrate rations produced a higher number of liver abscesses than did 
the Ba%, concentrate ration. While liver abscesses have never been a 
serious problem at the University of Arizona, previous trials have also 
suggested that liver abscesses are somewhat higher on 9CY/o concentrate 
rations than on the 8afo. 

Trial 2. The 140-day experimental results of trial 2 are presented 
in table 5. Thi s trial was conducted during the sunnner months of 1969. 
Daily gains on the rat ions containing 2C1'/o alfalfa were considerably lower 
than those containing 1(1'/o alfalfa (2.77 vs. 2.95 lb.). Previous trials 
have indicated that 8r,/o concentrate rations usually produce less gain 
during t he summer months than 9at<,. Feed requirements were somewhat less 
(695 vs. 715 lb.) on the lCP/o alfalfa rations compared to the 2CJ'f, alfalfa 
rations. 

Aver age daily gains were the same on the 20'/o and l(JJ/o cottonseed hull 
rations. Feed requirements markedly favored the ration containing lcY/o 
hulls (730 vs. 8o3 lb.). Previous trials have shown that cottonseed hulls 
will not reduce average daily gain but will increase feed requirements. 
This is pr obably due to the poor utilization of cottonseed hulls when 
included in high concentrate rations. Steers on the 2CY/o cottonseed hull 
rations consumed approximately 2 lb. more feed per day than did those on 
the lo% cottonseed hull ration. When the lcY/o roughage portion of the 
ration consisted of 5% alfalfa and 5% cottonseed hulls average daily gain 
and performance were very similar to the rations containing only lcY/o 
cottonseed hulls. 

Addition of MHA to the 9<Y/o concentrate rations containing 5% cotton
seed hulls and 5% alfalfa reduced daily gain (2.81 vs. 2.93 lb.). Feed 
requirements were also increased due to the MHA addition (759 vs. 739 lb.). 
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At the initiation of the trial MHA was added at the level of 1 gm. per 
pound of ration. This supplied approximately 22 gm. of MHA per steer 
daily. At 56 days it was observed that the MHA at the level of 1 gm. 
per pound of ration had markedly depressed average daily gain (3.01 vs. 
3.36 lb.). The feed intake was also reduced 1 lb. per day on the MHA 
treatments. At 56 days the MHA level was reduced to 0.5 gm. per pound 
of ration. This provided an MHA intake of approximately 11 gm. per steer 
daily. During the last 84 days of the fattening trial the gains on the 
two treatments were nearly identical (2.65 vs. 2.67 lb.). The feed 
intake was similar for the two treatments. As used in this trial, the 
MHA was ineffective in increasing performance or improving feed require
ments. 

The carcass evaluations of trial 2 are presented in table 6. The 
dressing percentages are somewhat lower than usually observed with the 
cattle from the experimental feedlot at the University of Arizona. There 
was no marked difference in dressing percentage due to treatments; however, 
the steers on the 2C1'/o alfalfa ration had the lowest dressing percent of 
any group. This was followed by the steers receiving the 2CJ'/o cottonseed 
hull ration. Carcass grades were very similar for all treatments; however, 
the carcass grade on the ration containing the 1~ cottonseed hulls was 
somewhat lower than the others. Fat thickness in inches per 100 lb. of 
carcass was nearly i dentical for all treatments. Cutability grades were 
similar for all treatments except the lCl'/o cottonseed hull ration in which 
cutabilities were the poorest. There was no effect · of ration upon the 
number of abscessed livers. The steers averaged 45% choice following the 
24-hour cooler chill, and this can be considered a satisfactory grade. 

OBSERVATIONS 

Trial 1. An 8CY/o concentrate ration containing 2cY/o alfalfa resulted 
in daily gains similar to those for the 9afo concentrate ration containing 
5% alfalfa and 5% cottonseed hulls fed for either an 84 or 112-day period. 
Feed requirements favored the 801/, concentrate ration containing alfalfa. 
Carcass grades, however, were higher on the two 9<Y/o concentrate rations 
than on the 80'/o concentrate ration containing alfalfa. 

Omission of molasses from the 9CY/o concentrate ration to be fed for 
the last 84 days of the trial resulted in improved performance and re
duced feed requirements compared t o a similar ration containing molasses. 
Carcass grade and dr~ssing percent were not afffcted by the molasses 
deletion. 

Cost of gain was lowest on the ration containing 2<:Y/t, alfalfa. High 
concentrate rations containing only alfalfa have proved to be the most 
economical r at ions f ed at t he Univer s i ty of Ari zona feedlot. 

Trial 2 . The f atteni ng ration containing 2CP/o alfal fa produced 
somewhat lower daily gains than did t he ration containing 1()% alfalfa. 
Feed requirements also favored the ration containing lCY/o alfalfa. 
Dressing percent was higher on the rati on containing 101/o alfalfa, however, 
carcass grade was not affected. 
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Average daily gains were the same on 20 and 1~ cottonseed hull 
rations. Feed requirements markedly favored the ration containing the 
1~ level of cottonseed hulls. Cottonseed hulls appear to be poorly 
utilized in high concentrate fattening rations. 

Dressing percent was improved on the 101/, cottonseed hull ration 
as compared to the 2afa cottonseed hull ration. 

A ration containing 9a1, concentrate with 5"/o cottonseed hulls and 5"/o 
alfalfa produced average daily gains and feed requirements similar to the 
ration containing l<Y/, cottonseed hulls. The average feed requirement on 
the two alfalfa rations was 705 lb. per 100 lb. of gain as compared to 
766 lb. on the two cottonseed hull rations. 

MHA fed at 22 gm. per steer per day for the first 56 days and 11 gm. 
per day for the last 84 days of the fattening trial resulted in reduced 
performance and increased feed requirements. 

TABLE 1. EXPERIMENTAL RATIONS 2 TRIAL 1 
Starting Finishing 

Alfalfa hay, 1, 4o 30 30 20 5 5 
Cottonseed hulls, "!, 10 10 5 5 
Molasses, "/o 5 5 5 5 

Ground alfalfa haya 40.00 30.00 30.00 20.00 5.00 5.00 
Cottonseed hulls 10.00 10.00 5.00 5.00 
Steam processed mile 49.50 46.75 52.75 69.25 74.30 79.30 
Cottonseed meal pellets 2.50 1.50 4.50 4.50 
Molasses 5.00 5.00 5.00 5.00 
Tallow 4.oo 4.oo 4.00 4.00 4.00 4.oo 
Dicalcium phosphate 0.55 o.65 0~60 0.60 0.50 o.4o 
Urea o.45 0.60 0.60 0.55 0.50 o.4o 
Salt 0.50 0.50 0.50 0.50 0.50 0.50 
Trace minerals 0.05 0.05 
Ground limestone 0.10 0.70 0.85 

100.00 100.00 100.00 100.00 100.00 100.00 

Vita.min A-10-P, gm. 10.00 10.00 10.00 10.00 10.00 10.00 
- - _, - - - - - - - - - - - - - - - - - - - - - - - -
Analysis: 

Protein, °lo 12.60 12.50 12.50 11.50 11.50 11.50 
Calcium, o/o 0.78 0.60 0.67 0.53 0.52 0.52 
Phosphorus, "lo 0.33 0.33 0.33 0.34 0.34 0.33 

auround with 11, tallow to control dust. 
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TABLE 2 . EXPERIMENTAL RATIONS 2 TRIAL 2 

Start ing Finishing 
Alfalfa hay,% 40 20a 
Cottonseed hulls, % 20 

Ground alfalfa hayb 1+0.00 20 . 00 
Cottonseed hulls 20 . 00 
Steam processed mile 49.50 44.25 
Cottonseed meal pellets 5. 00 
Molasses 5.00 5 . 00 
Tallow 4.oo 4 . oo 
Urea o.45 0.70 
Dicalcium phosphate 0.55 0 . 55 
Salt 0.50 0 . 50 
Ground limestone 

100.00 100.00 

Vitamin A-10-P, gm . 10 .00 10 . 00 
--- ---- •u - - - - - - - -
Analysis: 

Protein, % 12 . 40 12.40 
Calcium, °lo 0 . 78 0 . 51 
Phosphorus, % 0.33 0. 33 
Acid deter ent fiber,% 14 . 80 20.10 

aMethionine hydroxy analog added. 
bGround with 1% tallow to control dust . 

20 10 
20 10 

20.00 10.00 
20.00 10.00 

69.25 16.90 61.45 73.45 
2.00 7.00 5.00 

5.00 5.00 5.00 5.00 
4.oo 4.oo 4.oo 4.oo 
0.55 0.55 0.65 0.65 
0.60 0.50 0.50 0.50 
0 .50 0.50 0.50 0.50 
0.10 0.55 0.90 0.90 

100.00 100.00 100.00 100.00 

10 .00 10.00 10.00 10.00 
- - - - - - - - - - - - - - - -
11.50 11.50 11.50 11.40 
0.53 0.53 0.54 0.53 
0.34 0.34 0.33 0.34 
8 .30 5.30 13.90 8.oo 

TABLE 3. EFFECT OF CONCENTRATE LEVEL AND FEEDING PERIOD 
ON PERFORMANCE OF FATTENING STEERS, TRIAL 1 

Tucson. December 24 , 1968 to May 13, 1969 (140 days) 
Days feda 84 84 112 84 
Alfalfa, o/o 20 5 5 5 
Cottonseed hull s,% 5 5 5 
Molasses, % 5 5 5 

Number of steers 16 15 16 
Average initial weight, lb . 621 629 627 
Average daily gain, lb. 2.54 2.58 2.56 
Average daily feed, lb. 17.21 18.45 17.86 
- - - - - - - - - - - - - - - - - - - - - - - -

Economics: Initial and final weights shrunk 4%. 

Average f inal weight, lb . 937 951 945 
Average t otal gain, lb . 341 347 343 
Average daily gain, lb . 2 .44 2 .48 2.45 
Feed/100 lb. gain , lb . 705 744 729 
Feed cos /ton, $b 55 .10 57.29 57.29 
Feed cost/100 lb . gain,$ 18.62 20.50 20.50 
Sell ing price/cwt . , $C 24.72 25.18 25.36 

aLength of time fin' shing ration fed. 

-

16 
634 
2.78 
18.84 

983 
374 
2.67 
706 
57.52 
18.66 
24.72 

bFinishing ration only based on feed prices given in 1969 
Arizona Cattle Feeders Day Report. 

CTo return initial steer cost plus feed cost. 
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5 

5.00 
5.00 

74.30 
4.50 
5.00 
4.00 
0.50 
0.50 
0.50 
0.10 

100.00 

10.00 

11.50 
0.52 
0.34 
6.80 



TABLE 4. CARCASS RESULTS, 

Days fed 
Alfalfa, "/o 
Cottonseed hulls,% 
Molasses,% 

84 
20 

5 

TRIAL 1 
84 

5 
5 
5 

Number of steers 13 15 

112 84 
5 5 
5 5 
5 

16 16 
Dressing percentagea 61.2 63.5 
Carcass gradeb 10.9 11.8 

62.3 63.1 
11.3 11.6 

Marbling scorec 4.84 5.12 4.94 5.00 
Ribeye area, sq. in./cwt. 1.67 1.86 1.84 1.80 
Fat thickness, in. 0.63 0.54 0.54 0.60 
Fat thickness, i n./cwt. 0.09 0.09 0.09 0.09 
Kidney fat, "/o 3.40 3.08 3.22 3.37 
Cutability graded 3.80 3.14 3.30 3.44 
Number abscessed livers O 4 4 2 

aBased on 4% shrink of live animal and 1.75% cooler shrink 
on hot carcass weight. 

bGood = 10; good+= 11; choice-= 12. 

cslight = 4; small= 5; modest= 6. 

dThe smaller the value the more desirable the cutability. 

TABLE 5. EFFECT OF ROUGHAGE AND CONC~RATE LEVEL 
ON PERFORMANCE OF FATTENING STEERS, TRIAL 2 

Tucson. June 17 to November 4, 1969 (140 days) 

Alfalfa, % 20 10 0 0 5 
5 Cottonseed hulls,% 0 0 20 10 

Number of steers 16 15 15 16 16 
615 
3.05 
21.66 

Average initial weight, lb. 613 615 6o6 618 
Average daily gain, lb. 2.88 3.08 3.06 3.09 
Average daily feed, lb. 19.80 20.51 23.54 21.60 

Economics: Initial and final weights 

Average final weight, lb. 976 1015 992 
Average total gain, lb. 388 413 410 
Average daily gain, lb. 2.77 2.95 2.93 
Feed/100 lb. gain, lb. 715 695 803 
Feed cost/ton, $b 62.65 64.67 60.26 
Feed cost/100 lb.gain,$ 22.16 22.08 23.94 
Selling price/cwt., $c 30.01 29.84 30.51 

aMethionine hydroxy analog added. 

bFinishing ration only. 

cTo return initial steer cost plus feed cost. 
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shrunk 4%. 
1008 1000 
415 410 
2.96 2.93 
730 739 
63.41 64.28 
22.74 23.16 
29.97 30.25 

15 
630 
2.92 
21.34 

948 
394 
2.81 
759 
65.71 
24.29 
30.89 



TABLE 6 . CARCASS RESULTS 2 TRIAL 2 
Alfalfa, "/o 20 10 0 0 5 5 
Cottonseed hulls,% 0 0 20 10 5 5a 

Number of steers 16 15 15 16 15 15 
Dressing percentageb 60.8 61.6 61.0 62.3 62.0 61.2 
Carcass gradeC 11.4 11.1 11.4 10.6 11.6 11.0 
Marbling scored 5.19 4.87 5.06 4.88 5.01 5.01 
Ribeye area, sq.in./cwt. 1.97 1.86 1.89 1.80 1.93 1.89 
Fat thickness, in. 0.60 0.60 0.60 0.65 0.65 0.62 
Fat thicknes, in./cwt. 0.10 0.09 0.10 0.10 0.10 0.10 
Kidney fat, °/o 3.11 2.70 2.94 2.58 2.78 2.92 
Cutability gradee 3.11 3.16 3.13 3.38 3.15 3.20 
Number of abscessed livers 2 1 2 2 2 1 

aMethionine hydroxy analog added. 
bBased on 4% shrink of live animal and 1.75°/o cooler shrink on hot 

carcass weight. 
cGood = 10; good+= 11; choice-= 12. 
dslight = 4; small= 5; modest= 6. 
eThe smaller the value the more desirable the cutability. 

3-8 



ALFALFA, BERMUDA STRAW AND MOLASSES IN GROWING RATIONS FOR STEER CALVES 

W. H. Hale, Brent Theurer, Bruce Taylor and John Kuhn 

Several studies have been conducted at the Yuma Station to determine 
the effect of various additions to alfalfa hay in the growing rations of 
calves. In general, it has been difficult to improve coarsely ground 
alfalfa as a growing ration when response is measured in terms of perfor
mance and feed requirements. The growing period for the 400 lb. calves 
has been approximately 100 days. Grain addition at the level of 
approximately 30'/o of the ration does result in an improvement in feed 
requirements, but may or may not improve actual gain. 

In the winter of 1965-66, cottonseed hulls was substituted for 25% 
of the alfalfa in growing rations of heifer calves·. The results of the 
trial showed that the cottonseed hulls had approximately 7ofo of the value 
of alfalfa in growing rations at a level of not more than 25% of the 
ration. Addition of% molasses to either the alfalfa hay or the alfalfa 
hay-cottonseed hull combination resulted in improved gain due to higher 
feed intake. The addition of molasses lowered feed requirements by 4 to 
5o/o. 

As a byproduct of the bermuda seed industry in the Yuma. area, large 
quantities of straw are produced. Until recently there has been a large 
surplus and cost of the straw has been very low. ·Little is known about 
the feeding value of bermuda straw in growing and fattening rations for 
beef cattle. On the basis of analysis, the bermuda straw could be expected 
to have approximately 6CJfo of the energy value of alfalfa hay in growing 
rations. Information is needed on the value of bermuda straw used as a 
substitute for a portion of the alfalfa hay in growing rations. 

It has long been known that pelleting poor quality roughage will 
improve feed intake and gain of cattle. Little commercial application 
has been ~de of this finding. 

The present study was conducted to determine the value of bermuda 
straw fed as a substitute for 2afo of the alfalfa in an all-alfalfa growing 
ration. The effect of the addition of 9fo molasses to either the alfalfa 
or the alfalfa-bermuda straw ration was also studied. A commercial pellet 
consisting of 55% alfalfa:4~ bermuda straw:5% molasses was compared with 
four other treatments. 

PROCEDURE 

The steer calves used in this experiment originated at West Fargo, 
North Dakota, and weighed 400 lb. The 65 Angus and 35 Hereford steers 
were allotted equally, by weight, into five treatments each having 2 pens 
of 10. The treatments were: 

1. Ground alfalfa hay 100'/o. 
2. Alfalfa hay 9lo/o-molasses (J'/o. 
3. Alfalfa hay 80%-bermuda straw 2(1'/o. 
4. Alfalfa hay 731,-bermuda straw 1~-molasses 9'/o. 
5. Commercial pellet: alfalfa hay 55%-bermuda straw 4~

molasses 5o/o. 
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No attempt was made t o maintain quivalent protein levels between 

treatments by the addition of a supplement. The alfalfa hay and bermuda 

straw were ground through a Miller mill with a standard hay screen . The 

alfalfa hay was of good quality. The hay and bermuda straw were added 

separately to the bunk and the molasses, diluted with an equal volume of 

water, was sprinkled over the roughage and the feed mixed thoroughly with 

a fork. Feeding was done twice daily except for the pellets which were 

fed once a day. Weights were taken individually on two consecutive days 

at the beginning and completion of the trial and on single days at 28-day 

intervals. Prior to the experimental period all steers were branded, 

sprayed with CoRal, injected intramuscu arly with 1,000,000 I.U. of vita

min A and implanted with 12 mg. of stilbestrol. Block salt, a 50:50 salt: 

bonemeal mixture and soil were offered free choice. 

RESULTS 

Initially it was planned to substitute bermuda straw for 25% of the 
alfalfa hay. After the first week it was apparent that the steers would 

not consume this level of bermuda straw as a good portion of it was re

fused. The portion of the bermuda straw was then reduced to 2(1'/o of the 

total ration and it was consumed. 

Performance and feed requirements of the steers during the 86-day 

growing period are given in table 1. Dai ly gains were considered excel

lent for all treatments. The addition of% molasses to the ground alfalfa 

hay resulted in an increase in daily gain of 0.25 lb. This effect had 
been noted previously at Yuma. Feed required per ·100 lb. of gain was not 

affected by the addition of molasses. In a previous trial, the addition 

of molasses to alfalfa hay reduced feed requirements by nearly 5%. The 

primary effect of the molasses addition in this trial was an increase in 

daily feed intake (15.7 vs. 17.4 lb.). 

Substitution of bermuda straw for 2C1'/o of the ground alfalfa hay 

decreased daily gain by 0.14 lb. (2.05 vs. 1.91 lb.). Feed intake was 

not changed by feeding bermuda straw with the alfalfa. While the daily 

gains on the alfalfa-bermuda straw rations can be considered good, they 

were lower than on the all-alfalfa ration. Addition of 2C/fo bermuda straw 

increased feed requirements by% (766 vs. 832 lb.). 

Addition of% molasses to the alfalfa-bermuda straw combination 

resulted in an increase in daily gain (1.91 vs. 2.02 lb.) due to the 

increased daily feed intake (15 .9 vs. 17.1 lb.). Feed requirements were 

similar on the alfalfa-bermuda straw ration with or without molasses. 

It is poss ible to estimate the amount of bermuda straw required 

per 100 lb. of gain by comparison of the all-alfalfa ration with the 

alfalfa-bermuda straw ration and the alfalfa-molasses with the alfalfa
bermuda straw-molasses ration. It was calculated that 1,487 lb. of 
bermuda straw are required per 100 lb. of gain. This compares to the 

766 lb. required for the alfalfa ration. Thus, in the alfalfa-bermuda 
straw growing rations the bermuda straw furnished approximately 5C/fo as 

much of the energy feeding value as did the alfalfa. 

The daily gain on the complete pellet containing alfalfa-bermuda 

straw-molasses was higher than that for any of the other treatments. 
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This was a reflection of the high feed intake on that treatment. Steers 
on the commercial pellet consumed 21.2 lb. per day, an amount equivalent 
to 4.25% of the body weight. Feed requirements on this treatment were 
nearly identical to those on the ration which contained the alfalfa
bermuda straw-molasses (851 vs. 847 lb.). The primary effect of grinding 
and pelleting the alfalfa hay and bermuda straw was increased feed intake 
and daily gain. The results with the pellet are similar to those reported 
by other stations. It would appear that pelleted roughages can be satis
factorily used in growing rations provided the economics of grinding and 
pelleting are such that they can compete with ground alfalfa hay. Steers 
receiving the pelleted rations developed extremely large middles during 
the course of the experiment. The steers were placed on a fattening ra
tion immediately following the completion of the growing experiment and 
fed during the summer of 1969 at the Yuma Station and averaged 2.8o lb. 
gain per day. They were slaughtered in San Diego in early October and 
graded 7Cf'/o choice. 

OBSERVATIONS 

1. In this growing trial, 100 lb. of grain were produced with 766 lb. 
of alfalfa hay, or 261 lb. of grain per ton of alfalfa fed. With feeder 
yearlings valued at $35.00 per hundred weight, the feeder calves returned 
$91.00 per ton of hay consumed. 

2. Addition of molasses increased feed intake whereas the addition 
of bermuda straw did not. 

3. A 9fo molasses addition increased gains but had little effect 
upon feed requirements. 

4. Addition of 2C/fo bermuda straw reduced gains and increased feed 
requirements. 

5. In this trial, the bermuda straw had approximately 5afo of the 
feeding value of alfalfa hay when fed in conjunction with alfalfa hay. 

6. The results of the growing trial indicate that both bermuda 
straw and molasses can be used successfully in conjunction with alfalfa. 

7. An alfalfa hay-bermuda straw-molasses pellet markedly increased 
feed intake and gain over all other treatments. Feed requirements, however, 
were not improved by the use of the pellet. 

TABLE 1. PERFORMANCE OF GROWING STEER CALVES 
FED ALFALFA HAY, BERMUDA STRAW AND MOLASSES 

Yuma. February 12 to May 24, 1969 (86 days) 
Alfalfa hay, <fo 100 91 8o 73 55 
Bermuda straw, 1, 20 18 40 
Molasses 2 ~ 9 9 5 

Number of steers 20 20 20 20 20 
Average initial weight, lb. 401 398 386 397 392 
Average final weight, lb. 577 596 550 571 6o6 
Average total gain, lb. 176 198 164 174 214 
Average daily gain, lb. 2.05 2.30 1.91 2.02 2.49 
Average daily feed, lb. 15.7 17.4 15.9 17.1 21.2 
Feed/100 lb. gain, lb. 766 757 832 847 851 
Feed intake as <fo body weight, 1, 3.21 3.50 3.40 3.53 4.25 
Feed cost/100 lb. gain,$ 14.17 14.31 13.98 14.72 15.32 
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METHODS OF STARTING NEW FEEDER STEERS 

W. H. Hale, Brent Theurer, B. R. Taylor and John Kuhn 

One of the major feedlot problems is the handling of feeder cattle 
on arrival so that sickness is held to a minimum and recovery of pay 
weight is rapid. Ma.ny systems have been proposed and some appear to be 
very effective in the hands of certain operators. Studies with yearling 
steers at the Arizona Station have shown that the cost of recovery of 
pay weight ranges from $0.80 to $2.00 per 100 lb. of pay weight. This 
amounts to from $4.80 to $12.00 per steer. Under ideal conditions it 
has taken from 11 to 19 1ays to recover pay weight on individual groups 
of cattle. Of the treatments studied to date Aureo-S-700, fed at a level 
to provide 350 mg. each of aureomycin and sulfamethazine per steer daily, 
has been very effective in preventing sickness and augmenting quick 
recovery of pay weight. Addition of electrolytes to the drinking water 
was not effective. Intramuscular injections of 1,000,000 r.u. of vitamin 
A has been effective in recovery of pay weight; however, it does not 
appear to reduce the number of steers requiring medication. 

This experiment was designed to study the effects of Nee-Terramycin 
on performance and sickness in new feeder calves. 

PROCEDURE 

The No. 1 Oakie steer calves used in this study originated in 
Fort Worth, Texas, and were received at Yuma at 10:00 a.m. June 26, 1969. 
The calves had been unloaded and had rested in Tucson on the night of 
June 25. The pay weight of the steers was 408 lb. The steers were un
loaded and, prior to feed or water, were individually weighed and allotted 
to eight lots of 10 or 11 steers each. At this time all steers were 
intramuscularly injected with 1,000,000 I.U. of vitamin A. Four of 
the lots served as control and four were fed Nee-Terramycin at the rate 
of 500 mg. each of Neomycin sulfate and Terramycin per steer daily. The 
antibiotic was premixed in ground milo at such a level that when the 
steers were fed 1 lb. per day they received the above level of the 
antibiotic. Control steers were fed 1 lb. of ground milo, without the 
antibiotic, per steer daily. All steers were individually weighed at 
3, 7, 10 and 14 days. All steers were full fed ground alfalfa hay. 

The manufacturer's recommendation for the drug is that it be fed 
for the first 7 days only following receipt of the cattle. It seemed 
desirable in this experiment to feed the drug an additional 7 days to 
observe the response. 

RESULTS 

The effect of the antibiotic treatment for the first 7 days, 7 to 
14 days, and for the total 14 day period is given in table 1. Within 
each of the periods the antibiotic resulted in an increased rate of gain. 
The largest increase due to the antibiotic was observed from the 7th to 
the 14th day. If the entire 14 days· are considered, the antibiotic re
sulted in an increase in daily gain of 0.79 lb. (2.50 vs. 3.29 lb.). 
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Feed intake can be considered low on both treatments. This appeared 
to be due to the fact that the temperature was over 1000 when the cattle 
were received and remained high for the next two weeks. The cattle, 
although Oakies, had difficulty in adjusting to the high temperature at 
Yuma. Nevertheless, at 14 days the antibiotic treatments were 10 lb. 
over pay weight while the control steers had essentially regained pay 
weight. At 7 days there was little difference between the control and 
the treated groups in recovery of pay weights; however, the antibiotic 
treated steers had gained more than had the control steers. Under the 
conditions of this experiment, it is apparent that feeding the antibiotic 
for 14 days was advantageous compared to feeding only 7 days. Only 4 
steers required individual medication, 2 in each of the treatments. 

OBSERVATIONS 

Supplementation of newly arrived feeder steer calves with 
Nee-Terramycin (Neomycin sulfate plus Terramycin) at the recommended 
level oflOOOrng. per steer daily resulted in a more rapid recovery of 
pay weight. The control steers had regained their pay weight by the 
14th day whereas those treated with antibiotic exceeded pay weight by 
10 lb. This antibiotic combination offers the feeder an additional 
system for handling new feeder cattle. 

TABLE 1. EFFECT OF NEC-TERRAMYCIN ON RECOVERY OF PAY WEIGHT 
OF NEW FEEDER CALVES 

Yuma. June 26 to July 10 2 1969 {14 dais} 
Days fed: Oto 7 7 to 14 Oto 14 

Treatment: Con- Anti- Con- Anti- Con- Anti-
Item trol biotic trol biotic trol biotic 

Number of steers 42 42 42 42 42 42 
Pay weight/steer, lb. 408 407 408 407 
Off truck weight/steer, lb. 

June 26 385 384 385 384 
Average weight, lb. 

July 3 402 404 402 404 
Average weight, lb. 

July 10 420 1'-30 420 430 
Average daily gain, lb. 2.43 2.86 2.57 3.43 2.50 3.29 
Average daily feed, lb. 6.39 6.87 9.15 10.10 1.11 8.48 
Feed/100 lb. gain, lb. 263 240 356 294 311 258 
Gain over pay weight, lb.a -18 -15 -1 +10 

aBased on final weight shrunk '3°/o. 
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INFLUENCE OF FORAGE HARVESTING AND FEEDING METHODS ON BEEF PRODUCTION 

W. H. Hale, Brent Theurer, Bruce Taylor and John Kuhn 

Several trials have been conducted at the Yuma station comparing 
haylage and ground alfalfa hay in growing rations for steer calves. In 
general, the trials have shown that the performance of the calves fed only 
haylage is much less than that of those fed ground alfalfa hay. The reason 
for this difference is not apparent, but appears to be related to degrada
tion of the protein in haylage during storage. Blood urea values were 
elevated in steers receiving haylage as compared to those on ground alfalfa 
hay. 

Limited observations have suggested that additions of various amounts 
of ground milo to the haylage ration will increase performance. Past work 
has shown that 2 lb. of milo per steer daily with haylage fed free choice 
produces gains equal to those on alfalfa hay. In another trial the addi
tion of 1 lb. of grain per 100 lb. of body weight per steer daily to the 
haylage resulted in a marked increase in rate of gain, but there was no 
adequate control for the grain plus haylage treatment. Following the 
growing period with haylage, performance on the fattening rations has been 
satisfactory. 

The purpose of this trial was to determine the effect of adding 
approximately 3CP/o grain to both haylage and ground ·alfalfa hay rations 
upon the perfonnance of growing steers. 

PROCEDURE 

Eighty-three steer calves, averaging 434 lb., were allotted to eight 
treatments of 10 or 11 steers. The experimental treatments were: 

Number Number 
Treatments Eens steers 

Ground alfalfa hay 2 20 
Alfalfa hay plus 1 lb. ground milo per 

100 lb. body weight per steer daily 2 21 

Haylage 2 21 

Haylage plus 1 lb. ground milo per 
100 lb. body weight per steer daily 2 21 

The steer calves were received June 26, 1969 and were on a starting trial 
for 14 days (report 5) prior to being placed on this experiment. The 
steers were allotted to the individual pens based on weight. Prior to the 
initiation of the experiment all steers were branded, dehorned as necessary, 
and treated with pour-on CoRal. Two-day weights were taken at the initia
tion and termination of the trial and single-day weights at 28-day intervals. 
Steers were identified by numbered ear tags. Block salt, a 50:50 salt:bone
meal mixture and soil were offered free choice. The steers were fed twice 
daily. Grain feeding level was changed every 28 days based on average pen 
weight. 
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The hay and haylage were harvested from alternate borders i n the 
same field when the alfalfa was in approximately 3Cf'/o bloom. Baled hay was 
stacked in the open with the Haro-bed bale stacker. At the time of feedi ng 
the hay was ground through a Miller mill using a standard hay screen. As 
the haylage was blown into the Harvestore, 5% ground mile was added. This 
would be approximately (J'/o mile on a 9CY/o dry matter basis when the haylage 
contained 5(1'/o moisture. On the basis of haylage intake during the experi
ment, the steers on haylage received approximately 1.3 lb. of ground milo 
per steer daily from the haylage. This amount of grain was added to both 
hay treatments. 

RESULTS 

Performance of the steers during the 112-day growing period is 
presented in table 1. During the first week on trial, one steer in the 
hay-plus-grain treatment died from apparent heat prostration. Average 
daily gains on all treatments can be considered low. This is attributed 
to the hot weather during July, August, and September. Feed intake was 
only 2.74% of body weight as compared to the usual 3 to 3.25i for growing 
steers at the Yuma station. 

Average daily gain on the two hay rations was 1.52 lb. as compared to 
1.18 lb. on the haylage rations. The addition of grain to either the hay 
or haylage improved performance; however, the improvement was greater on 
the hay than on the haylage ration (0.39 vs. 0.21 lb./day). Feed require
ments were improved 21% by the addition of grain to the hay ration and 
14% by addition of grain to the haylage ration. It bad been expected 
that the grain might actually improve the haylage ration more than the 
hay ration. 

Following growing experiments the steers were placed on a fattening 
ration and for the first 112 days the average daily gain of all steers 
was 3.0 lb. per day. 

OBSERVATIONS 

1. The addition of 1 lb. of ground milo per 100 lb. of body weight 
of steers on either hay or haylage improved average daily gains. However, 
the increase was not as large on t he haylage as on the hay. 

2. Feed requirements were lowered by the addition of the grain to 
either alfalfa hay or haylage with the greatest improvement in feed re
quirement occuring on the hay ration. 

3. Average daily gains on the two haylage rations was 0.34 lb. per 
day less than on the hay rations. Feed requirements per 100 lb. of gain 
on the haylage rations were 222 lb. more than on the hay rations. 
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TABLE 1. EFFECT OF ADDING GRAIN TO HAY AND HAYLAGE 
WITH GROWING STEER CALVES 

Yuma. July 16 to November 5, 1969 (112 days) 

Hay+ Haylage 
Item Hay grain Haylage + grain 

Number of steers 20 20 21 21 
Average initial weight, lb. 437 429 435 436 
Average final weight, lb. 585 621 555 579 
Average daily gain, lb. 1.32 1.71 1.07 1.28 
Average daily feed, lb.a 14.o 14.4 13.5 13.9 
Feed/100 lb. gain, lb.a 1061 842 1262 1086 
Feed intake,% of body weight, %a 2.74 2.74 2.74 2.74 

a90J/o dry matter basis. 
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112-Day Progress Report 

MHA AND VARIOUS LEVELS OF WHEAT IN 9Cf'/o CONCENTRATE FATTENING RATIONS 

W. H. Hale, Brent Theurer, J. A. Marchello and Bruce Taylor 

In two trials at the Arizona Station, Sonora 64 wheat replaced 50'/o 
of the milo in 9Cfl/o concentrate fattening rations (Report 1). Average 
daily gain has been slightly in favor of the rations containing wheat; 
however, feed requirements have not been altered. Carcass grades and 
dressing percentages have been similar for rations in which the concen
trate was 50:50 wheat:mi lo and those -of 1001/4 milo. 

The production of short stemmed wheat is increasing in the southwest 
and the possibility exists that at times it may be desirable to include 
wheat at levels higher than 5CP/o of the total grain in the ration. Studies 
from the California station indicate that Sonora 64 wheat may be used as 
the sole grain as a replacement for either milo or barley. Similar 
results have been obtained from the Washington and Idaho stations with 
Gaines wheat. Gaines is a short stemmed wheat particularly adapted to 
the northwestern part of the United states. · 

In a previous fattening trial (report 3) the addition of methionine 
hydroxy analog (MHA) to a fattening ration at the level of 1 gm. per 
pound of ration for the first 56 days and 0.5 gm. per pound of ration 
for the remaining 84 days of a fattening trial, resulted in lower daily 
gain and increased feed requirements. Studies from the Iowa station 
have indicated that MHA at 4 to 8 gm. per steer daily will improve gains 
and feed requirements on high corn rations. 

The purpose of this trial was to determine the effect of replacing 
o, 50, 75, or lO<Y/4 of the milo with wheat in 9afo concentrate rations and 
to further determine the effect of MHA in the typical southwest fattening 
ration added at the level of 0.25 gm. per pound of ration. 

PROCEDURE 

This study was conducted at Tucson from December 18, 1969 to April 9, 
1970, the 112th day, and will be terminated on May 9, 1970. Seventy 
yearling Oalde type steers were allotted by weight to five treatments, 
each having 2 pens with 7 steers. The steers were shipped from Fort Worth 
and were received early in December. The rations contained from 74 to 8afo 
grain. The grain treatments were: 

1. 1001/4 milo 
2. 5CY/o milo: 5<Y/4 wheat 
3. 25% milo:75% wheat 
4. lOCP/o wheat 
5. lO(Jl/o milo + 0.25 gm. MHA per pound of ration. 

The experimental rations are given in table 1. The steers were fed 
6afo concentrate starting rations for the first 28 days and then placed on 
9afo concentrate fattening rations for the remainder of the experiment. 
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Prior t o the start of the experiment all steers were branded, treated 
with Neguvon pour-on, dehorned as necessary , individually identified 
by numbered ear tags, and implanted with 24 mg. stilbestrol. Weights 
were taken individually on two consecut i ve days at the initiation of 
the study and on single days at 28- day i ntervals thereafter. Salt, 
soil, and a 50:50 salt:bonemeal mixture were offered free choice. Suf
fici ent Sonora 64 wheat was not available for the 112-day period and 
after the 84th day a mixture containing primarily Tobari 66 and some 
Sonora 64 was fed. Tobari 66 is a new short stemmed wheat and has 
characteristics very similar to Sonora 64 . 

RESULTS 

The 112-day experimental results a re presented in table 2. Addition 
of MHA at 0.25 gm. per pound of ration resulted i n a reduction in daily 
gain over the similar ration without MHA (2 . 88 and 3.06 lb.). This ap
peared largely due to a reduction :i.n fe ed intake ( 20 . 2 vs. 21. 7 lb./ day). 
The daily intake of the MHA was 5 gm . per steer. 

The 50:50 wheat:milo grain mixture produced gain and feed require
ments similar to the ration containing only milo grain . 

On the 75:25 wheat:milo grain mixture the daily gain was reduced by 
0.11 lb. compared to the ration in which the grain was lOCP/o milo (2.95 vs. 
3.06 l b.) and feed intake was s i milar to the two lOCP/o milo-grain rations. 
Feed requi rements on the 75:25 wheat:milo ration were slightly increased 
compared to either the 100% milo-grain ration or the 50 :50 wheat mile-grain 
ration . Gains with the 100'/4, wheat-grain ration tended to be further 
reduced compared to the ration in which wheat comprised 75% of the grain . 
The gain on the 100'/4, wheat-grain ration was 2 .88 lb. per day compared to 
3.06 lb. for the 100'/4 milo-grai n. Feed intake on the two rations was 
identical while feed requirements were increased by 63 lb. per 100 lb. 
of gain over the 50:50 wheat:milo ration (754 vs. 691 lb .). The reason 
for the reduced gain and increased feed requirement s on the two higher 
levels of wheat is not known. Feed intake on the r ations containing the 
75 or 1001/o level of wheat decreased progressively after the 84th day 
compared to the 50:50 wheat:milo or the all milo- grain ration. 

OBSERVATIONS 

1 . The addition of MHA to a 9ry/4 concentrate fattening ration at 
the level of 0.25 gm. per pound of r at ion resulted in reduced feed intake 
and gain at 112 days . Feed requi rements were not affected . 

2 . Average daily gain and feed requirements on a 50 : 50 wheat:milo
grain ration were similar to those for the all-milo-grain ration. 

3 . Wheat incorporated in the ration at 75 or 100%, of the mi lo , 
reduced daily gain compared to the ration in which the grain was 50 :50 
wheat:milo. Feed requirements were also increased on the two higher levels 
of wheat compared t o the lOCY'/4 mi lo or the 50:50 wheat:milo-grain rations. 
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TABLE 1. EXPERIMENTAL RATIONS 

Starting (First 28 days~ Finishing 
Milo, %: 100a 50 25 100a 50 25 
Wheat, % : 50 75 100 50 75 100 

Ground alfalfa hay 20.00 20.00 20.00 20.00 5.00 5.00 5.00 5.00 
Cottonseed hull 20.00 20.00 20.00 20.00 5.00 5.00 5.00 5.00 
Steam p ocessed milo 44.25 22.65 12.20 74.30 38.80 20.00 
Steam processed wheat 22.60 37.00 49.45 38.05 59.40 79.65 
Cottonseed pellets 5.00 4.oo 4.50 2.00 
Molasses 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
Tallow 4.00 4.oo 4.00 4.00 4.oo 4.oo 4.oo 4.oo 
Urea 0.70 0.70 0.70 0.50 0.50 0 .50 
Dicalcium phosphate 0.55 0.50 0.50 o.4o 0.50 0.35 0.20 
Salt 0.50 0.50 0 .50 0.50 0.50 0.50 0.50 0.50 
Ground limestone 0.05 0.10 0.15 0.70 0.80 0.90 0.85 

100.0 100.0 100.0 100~0 100.0 100.0 100.0 100.0 

Vitamin A-10-P, gm . 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 
--- - --- - - - - - - - - - - - - - - - - - - - - -
Analysis: 

Protein,% 12 .40 12.60 12.50 12.50 11.50 11.50 11.40 12 .40 
Calcium,% 0.51 0.53 0 .54 0.54 0.52 0 .53 0 .54 0 .54 
Phosphorus,% 0 .33 0.34 0 .34 0.34 0.34 0 .34 0.35 0.34 
Acid detergent 

fiber,% 20 .10 20.50 20 .60 21.00 6.80 7 . 20 8.oo 8.60 

aMethinine hydroxy analog added at 0. 25 grn./lb. ration . 

bGround with 1% tallow to control dust. 

TABLE 2. 112-DAY RESULTS 
EFFECT OF MHA AND VARIOUS WHEAT LEVELS IN 9Cf1/o CONCENTRATE FATTENING RATIONS 

Tucson . December 18, 1969 t o April 9, 1970 

Milo,%: 100 100a 50 25 
Item Wheat, % : 50 75 100 

Pen numbersb 
Number of steers 
Average initial weight, 
verage daily gain, lb. 

Average daily feed , lb . 
- - - - - - - - - - - - -

Economics: 
verage final weight, 1 . 

Average total gain , lb . 
Average daily gai n, lb. 
Feed/100 lb. gain, lb . 
Feed cost/,ton, $c 
Feed cost;lOO lb. gain, 

7 ,8 9,10 5, 6 3,4 
14 14 13 14 

b. 633 602 622 609 
3.20 3.00 3 . 14 3.01 
21.71 20.22 20 . 80 21.42 

- - - - - - - - - - - - - - -
Initial and final weights 

951 ~901 
343 323 
3.06 2.88 
709 702 
64 .32 65.04 
22 .07 22 .13 

shrunk 4%. 
935 915 
337 330 
3.01 2.95 
691 726 
64 . 26 64.17 
21.37 21.07 

aMethionine hydroxy analog added at 0.25 gm./lb. rat ion . 

bArranged in this order for rizona Cattle F eders Day nl. 

cFin ·shi ng r ations only . 
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14 
611 
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21 .72 

909 
322 
2 .88 
754 
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112-DAY PROGRESS REPORT 

VARIOUS LEVELS OF ALFALFA AND COTTONSEED HULLS 
IN 9afo CONCENTRATE FATTENING RATIONS 

W. H. Hale, Brent Theurer and Bruce R. Taylor 

Report 3 gives the 140-day results of a similar experiment which was 
conducted during the summer of 1969. That report showed that cottonseed 
hulls at either the 20 or lrfl/o level of a fattening ration increased feed 
requirements over rations containing alfalfa at the same level; however, 
daily gains on the rations containing 2CP/o alfalfa were somewhat lower than 
on the rations containing lCl'/o alfalfa or either level of cottonseed hulls. 

In this progress report the steers were managed the same as in Report 7 
(this booklet). The experimental rations were formulated the same as those 
for trial 2 in Report 3. 

RESULTS 

The 112-day results are presented in table 1. Average daily gain on 
the two alfalfa rations was 2.98 lb. as compared to 3.09 on the two cotton
seed hull rations. Average daily gains were similar on the two alfalfa 
rations (3.04 vs. 2.93 lb.). In the case of the cottonseed hull rations, 
the average daily gain was decreased on the lCl'/o level compared to the 2afo 
(2.96 vs. 3.22 lb.). A combination of 5% cottonseed hulls-5% alfalfa pro
duced daily gains similar to lCP/o alfalfa and lct/o cottonseed hull rations. 
Feed requirements on the lCl'/o roughage rations, regardless of roughage, were 
markedly reduced compared to the 20% roughage · rations. The average feed re
quirement on the two alfalfa rations was 646 lb. per 100 lb. of gain compared 
to 722 lb. on the two cottonseed hull rations. A complete report will be 
made when the eXI)eriment is terminated on May 9. 

TABLE 1. 112-DAY RESULTS 
EFFECT OF ROUGHAGE AND CONCENTR~TE LEVEL ON FATTENING STEERS 

Tucson. December 18, 1969 to April 9, 1970 

Alfalfa, o/o: 20 10 0 0 5 
Item Cottonseed hulls, %: 0 0 20 10 5 

Pen numbersa 11212 3214 15,16 17,18 7,8 
Number of steers 14 14 14 14 14 
Average initial weight, lb. 613 607 627 615 633 
Average daily gain, lb. 3.04 3.16 3.36 3.08 3.20 
Average daily feed, lb. 20 .09 18.38 24.50 20.20 21.71 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Economics: Initial and final weights shrunk 5°0. 
Average final weight, lb. 91 923 9 3 921 951 
Average total gain, lb. 328 340 361 331 343 
Average daily gain, lb. 2.93 3.04 3.22 2.96 3.06 
Feed/100 lb. gain, lb. 686 605 761 682 709 
Feed cost/ton, $b 62.10 64.72 60.31 63.46 64.32 
Feed cost/100 lb. gain, $ 21.30 19.20 22.80 22.25 22.07 

aArranged in order of treatments for Arizona Cattle Feeders Day only. 

bFinishing rations only. 
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METHODS OF ALLEVIATING HEAT STRESS IN FEEDLOT STEERS 

D. E. Ray, C. B. Roubicek, Frank Wiersma and John Kuhn 

Previous work at the Yuma station showed that aluminum shade increased 
summer gains for cattle 25 to 5Cf'/o and resulted in feed savings of 14 to 2CP/o 
compared with cattle in unshaded pens. Thatch or snow fence type shade gave 
results intermediate between aluminum shade and unshaded pens. 

The purpose of shade is to protect the animal against the effects of 
direct solar radiation. The shade had very little influence on air temper
ature. In order to improve the performance of animals with access to 
adequate shade some method must be devised to either lower the temperature 
of the air surrounding the animal or to further reduce the heat load imposed 
by radiation. 

Even with adequate shade, recent studies at Yuma have demonstrated 
that gain and efficiency of feed conversion are reduced as much as 20 to 
25% during the summer months. Limited studies conducted at the Imperial 
Valley Field Station in California in 1948 indicated that evaporative cool
ers or cooling the shade surface may help alleviate the effects of heat 
stress. Their studies involved a small number of animals fed alfalfa hay 
for a 54-day test period and therefore may not be applicable to modern 
feedlot practices. Since considerable economic loss is incurred under 
these conditions, practical methods of alleviating heat stress would be of 
great importance to the industry. An initial trial was conducted during 
the summer of 1969 to study two methods of reducing the heat stress problem. 

PROCEDURES 

The two methods tested were: (1) direct cooling of steers through 
forced movement of air precooled by an evaporative cooler, and (2) sprink
ling the aluminum shade roof and a portion of the lot with water to reduce 
radiant heat load on the steers. 

Evaporative coolers. An existing pole-frame structure with corrugated 
metal roof was modified for evaporative cooling. The total enclosed area 
was 60 ft. wide by 90 ft. long with the long axis in an east-west orienta
tion. The shaded area, approximately 30 ft. wide, runs through the center 
of the 90 ft. length with 15 ft. of unshaded outer area on each side. The 
90 ft. length is divided into two pens and a feedbunk runs along the north 
fenceline. An evaporative cooling structure 17 ft. high, 24 ft. long and 
5 ft. wide was constructed at the east end of the structure. The total 
cooler pad area was approximately 240 sq. ft. Four 54 in. fans powered by 
1 HP electric motors were connected to two ducts running the entire length 
of the shed. The ducts were constructed so that the cooled air was emitted 
from the bottom with a downward and outward flow from the center of the 
building. The cooler was thermostatically controlled to -operate when ambient 
temperatures exceeded 80 to 85° F. 

Sprinkling. A portion of the major experimental feeding pens was 
modified for this method of cooling. This unit consists of 20 adjacent 
pens with a continuous 17 ft. wide shade in the center of each pen oriented 
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north-south. Ea.ch pen is 20 ft. wide and 80 ft. long with a fenceline 
feedbunk on the east side. This unit is essentially identical to the 
experimental feed pens at Tucson. Conventional Rainbird impact sprinklers 
were installed on the center of the shade over the first six pens from the 
north end and spaced to provide coverage of the shade roof and approximately 
two-thirds of the lot on either side. The first and sixth pens were used as 
buffers, with the second through the fifth pens serving as experimental units. 
Operation of the sprinklers was automatically controlled by a thermostat 
designed to operate when the shade roof temperature reached 95 to 100° F. and 
to shut off at 5° drop in roof temperature. The shade was guttered to carry 
excess roof water to a collecting tank to prevent accumulation in the pens. 

Yearling steers of mixed breeding were used as experimental animals. 
Four pens of 7 steers each were allotted to the sprinkled area, with an 
identical number allotted to control pens with shade only. In the evapora
tive cooled structure 24 steers were allotted to one pen and 16 to the other. 
During the course of the experiment it was necessary to remove 5 steers for 
reasons unrelated to the treatments, leaving a total of 91 steers for test 
animals. Rations fed were identical for all treatments (tal>le 1). Likewise, 
management was standardized as closely as possible for all groups. Since 
there was a large range in initial weights of the steers, they were subdivided 
into light and heavy replicates within each treatment. The average difference 
in initial weight of these replicates was 100 lb. These steers had been on 
a growing trial at Yuma the preceeding winter (see report 4) and these weights 
probably reflect differences in actual growth potential and not simply 
differences to be expected in a random group of steers. The experiment was 
initiated on May 30, 1969 and terminated October 3, 1969 for a feeding 
period of 126 days. All steers were slaughtered on October 8 at Wright 
Packing Company, San Diego, and carcass data obtained. 

RESULTS 

Since the major purpose of this study was to evaluate methods of reducing 
heat stress, the actual ambient temperatures during the experiment would 
have a large influence on the results. The summer of 1969 was unusually hot, 
even for Yuma(table 2). The average maximum temperature in August was 110° F. 
with the high for the period of 118°. Temperatures of 110° or higher were 
recorded for 16 days during the month. These conditions should have been 
sufficiently severe to stress the steers, even though they had been in Yuma 
during the winter and spring and thus had an opportunity to adjust to these 
conditions. 

Feedlot performance data are summarized in table 3. Among the light 
replicates, no benefit was observed for sprinkling as compared to conven
tionally shaded controls. In fact, feed intake and average daily gain were 
slightly less than controls. Steers exposed to evaporative coolers consumed 
15% more feed and gained% more rapidly than controls. 

In the heavy replicates, both treatments appeared to be beneficial. 
Sprinkled pens consumed 5% more feed and gained &/o faster than their respec
tive controls. The most marked influence was observed in the heavy replicate 
with evaporative cooling. Feed intake was increased by 1% (4 lb. per day) 
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and average daily gain by 2CY/o (0.52 lb. per day). Considering both repli
cates, the cooler steers were significantly higher in feed intake and gain 
than controls. Average feed intake was increased by 17% and gain by 14%. 
No difference was noted between sprinkled and control pens primarily due 
to the relatively poor performance of the light replicate. 

There was no significant difference in feed required per unit of gain. 
This can be partially explained by the fact that the more rapidly gaining 
animals were heavier at the end of the trial and consequently had greater 
maintenance requirements. If the steers had been removed from the experiment 
on a weight-constant basis, it is probable that the cooler treatment would 
have shown an improvement in feed conversion. 

Carcass data from this experiment are summarized in table 4. Evapora
tive cooled cattle had significantly higher conformation scores and more 
external fat covering than controls. Cutability was significantly less 
(49.1% vs. 49.81,) for cooler cattle than controls. These differences would 
normally be expected among more rapid gaining steers in a time-constant 
experiment since they would be heavier at slaughter. Although marbling 
score and carcass grade were higher in the evaporative cooled steers, the 
differences were not significant. It is interesting to note that similar 
trends for marbling score and grade were observed in steers from the 
sprinkled treatment. 

Temperature and humidity measurements were also obtained for the three 
treatment groups. Under the evaporative-cooled structure, temperature was 
reduced 5 to 10° F. depending on the actual ambient· temperature. The reduc
tion in temperature was accompanied by a similar rise in percent relative 
humidity. 

Temperatures under the sprinkled shade averaged approximately 1° less 
than under control shades. It would be expected that sprinkling the shade 
roof and pen would not have a marked effect on ambient temperature, as the 
primary purpose was to reduce heat radiated to the animal. Roof temperatures 
were reduced 25 to 30° F. by sprinkling. Temperatures of the unshaded ground 
in control pens were 140 to 150° F. with an ambient temperature of 105°. 
Comparable ground temperatures in the sprinkled pens were 105 to 110° F. 

OBSERVATIONS 

1. Direct cooling of steers through forced movement of air precooled 
by an evaporative cooler resulted in a significant improvement in feed con
sumption and average daily gain. These responses were more marked among 
heavy replicates of steers than among the light. 

2. Reduction of radiation load by sprinkling the shade roof and a 
portion of the lot was not beneficial considering all animals. However, 
there appeared to be improved performance on this treatment in the heavy 
replicates of steers. This may have been due to the greater growth poten
tial of the heavy replicates. 

3. Evaporative cooling did not result in an improvement in feed 
conversion. This can be partially explained by the fact that the steers on 
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this treatment gained more rapidly and therefore were heavier at the end of 
the trial. If the animals had been removed from the experiment as they 
reached a certain weight, it is likely that feed conversion would have been 
improved by evaporative cooling. 

4. Evaporative cooling resulted in significant carcass differences 
for conformation score, fat thickness, and percent cutability. These differ
ences are basically related to the improvements noted in feedlot performance. 
Marbling score and carcass grade tended to be higher than controls in both 
evaporative cooled and sprinkled groups. 

TABLE 1. RATIONS 

Days fed 
In~redients 1-32 33-12t> 

% % 
Ground alfalfa hay 20.00 20.00 
Cottonseed hulls 15.00 
Dry rolled milo 55.35 74.30 
Cottonseed pellets 4.oo 
Tallow 4.oo 4.oo 
Urea o.4o o.4o 
Dicalcium phosphate 0.60 0.50 
Salt 0.50 0.50 
Ground limestone 0.10 0.25 
Trace minerals 0.05 0.05 

100.00 100.00 

Vitamin A-10-P 10 gm. 10 gm. 
- - - - - - - - - - - - - - - - - -
Analysis: 

Protein,% 11.8o 11.40 
Calcium,% 0.52 0.53 
Phosphorus, % 0.35 0.33 

TABLE 2. AMBIENT TEMPERATUREsa 
Yuma 2 Sunnner 1969 

Item May June July Aug. Sep. 

Average high 97 99 107 110 104 
Absolute high 108 109 114 118 115 
Number of days: 

100° or higher 19 15 29 31 23 
110° or higher 0 0 5 16 5 

aDegrees F. 
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TABLE 3. FEEDLOT PERFORMANCE 
Feed consumed 

Number Average wei~ht Average daily flOO lb. % body 
Treatment steers Initial Final Feed Gain gain weight 

lb. lb. lb. lb. lb. % 
I. Li~ht reElicates 

Control 13 519 858 19.6 2.68 729 2.8 
Sprinkled 14 525 844 19.2 2.53 763 2.8 
Cooler 24 533 903 22.5 2.93 766 3.1 

II. Heavy reElicates 
Control 12 604 927 20.9 2.57 817 2.7 
Sprinkled 14 620 971 22.2 2.78 796 2.8 
Cooler 14 634 1022 24.9 3.09 806 3.0 

III. Total 
Control 25 561 892 20.2 2.63 773 2.8 
Sprinkled 28 573 907 20.7 2.66 78o 2.8 
Cooler 38 584 962 23.7a 3.01a 791 3.0 

aSignificantly higher than respective values for controls (P<. .05). 

TABLE 4. CARCASS DATA 

Confer- Marb- Fat 
mation ling Ribeye thick- Cuta-

Treatment scorea scoreb Gradea area ness bility 
sq.in. in. % 

I. Light re:elicates 
Control 12.6 12.5 11.1 10.2 o.45 50.2 
Sprinlued 12.4 13.8 11.6 10.5 o.46 50.2 
Cooler 13.1 14.o 11.6 10.6 0.53 49.4 

II. Heavy reElicates 
Control 12.6 13.8 11.5 10.8 0.51 49.5 
Sprinkled 12.7 14.5 11.9 10.9 0.56 49.4 
Cooler 13.0 14.7 12.0 11.2 o.64 48.8 

III. Total 
Control 12.6 13.1 11.3 10.5 o.48 49.8 
Sprinkled 12.5 ll~.l 11.8 10.7 0.51 49.8 
Cooler 13.1c 14.3 11.8 10.9 0.58c 49.1c 

aGood+ = 11, Choice-= 12, etc. 

bslight = 11, Slight+= 12, etc. 
Csignificantly different than respective values for controls ( P (.. 05) . 
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EFFECT OF CONCENTRATE LEVEL AND ROUGHAGE TYPE 
ON DRY MATTER AND DIGESTIBLE ENERGY INTAKE 

Cal Parrott, W. H. Hale and Brent Theurer 

Digestion trials with all-roughage rations have shown that the energy 
in alfalfa is 6C'f'/o digestible while that in cottonseed hulls is only 431,. 
Thus, in all-roughage rations cottonseed hulls have 72% the energy value 
of alfalfa. Results comparing cottonseed hulls and alfalfa as the roughage 
source in high concentrate fattening rations indicate the cottonseed hulls 
have a lower energy value than in all-roughage rations. Trials conducted 
at other stations suggest that the digestibility of roughages is lowered 
considerably by including them in high concentrate rations compared to the 
digestibility of roughages fed alone. The purpose of the trial in this 
report was to determine the effect of three types of roughages and four 
levels of concentrate on digestible energy intake of steers. 

PROCEDURE 

Four concentrate levels (60, 70, 80 and 9CJ'/o), each with three roughage 
types (coarse ground alfalfa hay, alfalfa meal and cottonseed hulls),were 
fed to 12 Oakie steers. The trial consisted of three periods with 1 steer 
per treatment per period. Design of the trial was such that there were 
three observations with each roughage type at each concentrate level. The 
steers were individually fed complete mixed rations. Composition of the 
60 and 901/o concentrate rations is given in table 1. All possible combina
tions of the rations are not shown. The 70 and 801/o concentrate rations 
were formulated by altering roughage level, milo, cottonseed meal and urea. 
The steers initially weighed 750 lb. 

For the ground alfalfa hay, baled alfalfa hay was put through a 
hammermill without a screen. To produce alfalfa meal, the baled hay was 
ground through a 0.25 in. screen. 

Digestion studies were conducted with all steers by the total collec
tion method. Individual steers were on a particular ration for at least 
20 days prior to the digestion trial. The digestion trial consisted of a 
5-day preliminary period followed by a 5-day collection period. During 
the digestion tri al feed intake was constant and adjusted to 9CP/o of the 
previous ad libitum intake. This was followed with a 5-day collection. 
Dry matter and digestible energy intake were calculated on the basis of 
the 14-day ad libitum intake just prior to the constant feed intake period. 

RESULTS 

Effect of the four concentrate levels across the three roughage types 
on various parameters is presented in table 2. As expected, gross energy 
digestibility increased with each increasing level of concentrate. Cellu
lose digestibility was not appreciably altered by concentrate level. A 

previous study at this station indicated that addition of grain to alfalfa 
did not reduce cellulose digestibility until concentrate level was 5CY/o or 
more. There was a decrease in cellulose digestion as the concentrate level 
increased from 60 to 9<Y/o. 
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Dry matter intake (lb/day) showed a decreasing trend as concentrate 
level increased. Dry matter intake at the 6CP/o concentrate level was 84 gm. 
per day per kilogram of metabolic weight vs. 78 gm. at the 9CP/o level. 
Digestible energy intake in kilocalories per day per kilogram of metabolic 
weight was not altered by concentrate level. At the 9Cf'/o concentrate level 
daily dry matter intake was the lowest, but digestible energy intake was 
the highest. This explains why cattle may have a reduced feed intake at 
a high concentrate level but still continue to gain satisfactorily. Due to 
the short duration of the feeding periods in this type of experiment, feed 
requirements per unit of gain are not meaningful. High concentrate rations 
are usually more efficient in terms of feed per unit of gain than high 
roughage rations even though the digestible energy intake may be similar. 
The reason for this is due to a more efficient utilization of the digestible 
energy from high concentrate rations as compared to low concentrate rations. 

Volatile fatty acid ratios (acetate:propionate) did not differ signifi
cantly but tended to become more narrow as the concentrate level increased. 
A decrease in the ratio results in a higher production of propionic acid. 
Propionic acid is considered to be utilized much more efficiently in the 
metabolic system than acetic acid. 

The effect of the three roughage types on the various parameters 
measured are presented in table 3. Gross energy digestibility was similar 
on the alfalfa meal and ground alfalfa rations (79.4 vs. 77.4%). Gross 
energy digestibility was markedly lower on the cottonseed hull ration 
compared to an average of the alfalfa rations (68.3 vs. 78.4%). Cellulose 
digestibility was the same on the alfalfa rations ·(59 .6%) and markedly 
lower on the cottonseed hull rations (43.4%). 

Dry matter intake (lb/day) was markedly increased on the cottonseed 
hull rations compared to the two alfalfa rations. Dry matter intake in 
grams per kilogram of metabolic weight was esse~tially the same for the 
two types of alfalfa (79 gm.) and much higher on the cottonseed hull 
rations (85.2 gm.). The increase in dry matter intake on the cottonseed 
hull rations agrees with results obtained from group fattening trials. 
It was somewhat surprising that dry matter intake on the alfalfa meal 
rations was the same as on the ground alfalfa rations. Rations containing 
a large number of fines are believed not to be consumed at high levels by 
cattle. Sieve data showed that 49% of the ground alfalfa passed through 
a 20 mesh screen as compared to 83% of the alfalfa meal. Perhaps there 
was not sufficient difference in particle size of the two alfalfa prepara
tions to demonstrate an effect on feed intake. 

The digestible energy intake in kilocalories per day per kilogram 
of metabolic weight on the alfalfa meal rations was similar to the ground 
alfalfa rations. However, it was markedly reduced for the cottonseed hull 
r ation (265 gm.) compared to an average of the two alfalfa rations (286 gm.). 
In group feeding trials in which the daily gain on cottonseed hull rations 
was greater than on the alfalfa rations, it must be assumed that the di
gestible energy intake on the cottonseed hull ration was also higher. 
However, in this trial with i ndividually fed steers this certainly was not 
true. The acetate:propionate ratio was slightly more ~1arrow in the alfalfa 
meal ration than in the ground alfalfa ration. The ratio of the cottonseed 
hull ration was intermediate. 
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As four levels of concentrate were fed within each roughage type, it 
is possible to estimate the energy digestibility of the three roughage 
types by use of linear regression. The calculated digestible energy of 
cottonseed hulls, ground alfalfa, and alfalfa meal was 27, 66 and 73'/o, re
spectively. The estimated values for ground alfalfa are much higher than 
those determined for alfalfa alone (6CY/o). The estimate obtained for 
cottonseed hulls alone is much lower than that determined for cottonseed 
hulls (43%) in high roughage rations. The low value for cottonseed hulls 
no doubt reflects the low feeding values of hulls in high concentrate 
rations as compared to the high feeding value of alfalfa in similar rations. 
Fattening trials conducted at the University of Arizona have suggested that 
alfalfa added at 10 to 20'/o of high concentrate fattening rations has an 
extremely high energy value . 

OBSERVATIONS 

1. Increasing concentrate level from 60 to 9CY/o in 100/4 increments 
resulted in a slight decrease in dry matter intake as concentrate level 
increased. 

2. Energy digestibility increased with increasing concencentrate 
levels. 

3. On a metabolic weight basis, dry matter intake was the lowest and 
digestible energy intake was the highest on the 9CY/o concentrate ration. 

4. On a metabolic weight basis, dry matter intake was higher and 
digestible energy lower on the cottonseed hull rations than on the alfalfa 
rations. 

5. The calculated digestible energy of ground alfalfa, alfalfa meal 
and cottonseed hulls was: 73, 66 and 27%, respectively. 

TABLE 1. EXPERIMENTAL RATIONS 

Roughage: Alfalfa Cottonseed hulls 
Concentrate level: t>afo 9(Y/o "6CY/o 9CY/o 

% % % % 
Alfalfa 40.00 10.00 
Cottonseed hulls 40.00 10.00 
Steam processed flaked milo 49.75 75.90 36.40 71.30 
Molasses 5.00 5.00 5.00 5.00 
Tallow 4.oo 4.oo 4.00 4.oo 
Cottonseed meal pellets 3.00 12.20 1.20 
Urea 0.25 0.60 0.60 0.60 
Dicalcium phosphate 0.50 0.50 0.50 o.4o 
Salt 0.50 0.50 0.50 0.50 
Ground limestc.!e 0.50 0.80 1.00 

100.00 100.00 100.00 100.00 

Vitamin A-10-P, gm. 10 10 10 10 
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TABLE 2. EFFECT OF CONCENTRATE LEVEL ON ENERGY AND CELLULOSE DIGESTIBILITY 
AND DRY MATTER AND DIGESTIBLE ENERGY INTAKE 

Item Concentrate level: 6~ 7CP/o 8CJ'/o 9<Y/o 

Number of steers 9 9 9 9 
Gr oss energy digestibility,% 71.6 73.2 76.1 79.4 
Cellulose digestibility,% 55. 7 54.9 52.5 53.7 
Dry matter intake/day, lb. 16.3 15.7 15.4 15.2 
Dry matter intake, gm. / day/Wk.g.0.75 84 .o 81.7 80.7 78.1 
Digestible energy intake, 

gm./day/Wk.g.0.75 216 .0 214.o 282.0 285.0 
Acetate:propionate rat i o 2 . 16:1 2 .37:1 2.11:1 1.96:1 

TABLE 3. EFFECT OF ROUGHAGE TYPE ON ENERGY AND CELLULOSE DIGESTION 
AND DRY MATTER AND DIGESTIBLE ENERGY INTAKE 

Roughage type 
Ground Alfalfa Cottonseed 

Item alfalfa meal hulls 

Number of steers 
Gross energy digestibility,% 
Cellulose di gestibility,% 
Dry matter intake/day, lb. 
Dry matter intake, rgn./day/Wkg.o. 75 
Digestible energy intake, 

Kcal./day/Wkg.0.75 
Acetate:propionate ratio 
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12 
77 . 4 
59.8 
15.3 
79.5 · 

284.o 
2.33:1 

12 
79.4 
59.4 
15.1 
78.6 

288.0 
1.93 :1 

12 
68.3 
43.4 
16.6 
85.2 

265.0 
2.19:1 



DRYLOT COW-CALF PRODUCTION 

Don D. McGinty, Leader 

Production Of Feeder Calves In Intensive Management System 

Don D. McGinty H. I. Essig and Ernest Hussmann 

With an i ncreasing number of acres of range land being used for non
agricultural purposes and, with the inflated price of real estate, i t has 
become necessary to consider methods of producing feeder calves under in
tensive production systems. Beef cows have been maintained successfully 
over a period of years in total confinement at several locations in Texas, 
Illinois, Minnesota, Iowa and Alabama. At this station a commercial herd 
of Hereford cows has been kept in drylot through nine consecuti e calf 
crops. Some of the advantages of this system are: 

1. Less investment in land. 
2. Hazards of drouths and adverse weather conditions are minimized. 
3. Permits closer observation of the cattle. 
4. Accurate individual production records are readily obtained. 
5. Artificial insemination (A.I.) is more practical in intensive 

systems. 

On the other hand, increased r equirements for labor and equipment are the 
primary disadvantages. 

Two systems under investigation by the University of Arizona are: 
(1) total confinement in drylot, and (2) partial confinement which takes 
advantage of grazing irrigated pasture when available. When there is no 
pasture, cows and calves in the latter group are maintained in drylot and 
fed as are the cows in total confinement. Twenty acres of irrigated land 
furnishes sudan for summer and barley or winter rye for winter grazing. 
All crops are grown for grazing only. The drylot cows are fed a hay mix
ture of alfalfa hay and bermuda straw ground together. The amount fed is 
determined by the level of production of the average of the cows in the pen. 
All calves in this study have a creep mixture available free choice. 

OBJECTIVES 

1. To compare total and partial conf inement systems f o~ feeder calf 
production. 

2. To evaluate the effect of breed on performance of cows and calv s 
in drylot. 

3. To measure the milk r eduction by crossbred and purebred dam. 
4. To evaluate the feedlot performance and carcass cha acterist· cs of 

creep fed steers following eaning. 
5. To determine the effect of age of calf at weaning on 205-day 

weight and subsequent reproduc ive performance of the dam. 

General practices at the Arizona st ation. (1) Day of birth. Each 
calf is weighed, tatto ed, ar tagged, injected wi t h 1,000 000 I. U. of 
vitamin A and the nav rated ·th iodine. 
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(2) Identification. Fire brandine with 4 in. numbers is satisfactory 
for the cows. The numbers 6, 9, 0 and 3, as they come from the supply 
catalog are troublesome and need remodeling before use. In addition to the 
permanent tattoo, a large rubberlike eartag is used as immediate reference 
to the dam's number and the calf's tattoo. Similar eartags have also been 
used successfully with the cows. Freeze branding has not proved satisfac
tory. 

(3) Space. Amount of available bunk space determines the head 
capacity of a pen. When the amount of feed per cow is limited, a minimum 
of 28 in. of bunk space per cow is essential or the timid ones become a 
problem. At this station the pens are 16 ,000 sq. ft. in size with 1800 
sq. ft. of shade. Stocking the pens with 45 cows and calves allows 28 in. 
of bunk space, 40 sq. ft. of shade and a total area of 355 sq. ft. per 
cow-and-calf. In this system the calves eat ground hay with the cows 
although the calves have a creep area in which they are fed bermuda hay 
(long) and/or creep feed. Stocking the pen so that its surface will stay 

a.mp and control dust does not seem practical. 

(4) Dust control. The pens are not equipped with sprinklers for 
dus t control. One windy weekend in June, 1968, resulted in the loss of 

ne calf from dust pneumonia. No doubt, a sprinkler would have prevented 
t his loss. The pens are cleaned three or four times a year. With the 
stocking rate mentioned in item 3, the pens which have a 6% slope dry 
quickly after a rain. 

(5) Scours. Many questions come to t his station about scours, and 
he disease may be a problem here when t he pens become older. American 

Cyanamid Company Calf Scour Oblets are used at double the manufacturer's 
r ecommendation for those calves developing scours. Three calves have been 
lost in three years, which loss amounts to less than 1% . We feel the 
practice of injecting the newborn calf with 1,000,000 I.U. of vitamin A 
and including bermuda hay (unground) in the creep ration helps in the 
control of scours. 

(6) Excess milk. The production of more milk than the calf can 
consume has not been a problem. While some cows give so little milk the 
problem would never exist, limiting the feed of heavy producing cows may 
become necessary. In practice it is better to wait until the calf is 1 
to 2 weeks old before adding a supplement or increasing the hay allowance 
of the cow. Poor milk producing cows must be culled from a drylot opera
tion as they do not fit the objective of producing heavy calves. Some 
breeds will permit other than their own calf to nurse. It has not been a 
problem in this drylot operation although it goes on to a certain extent 
and no doubt saves labor by eliminating the necessity of hand milking the 
excess. It does necessitate the allotment of cows with similar calving 
dates to each pen. 

(7) Vitamin A. At this station the carotene value of the hay is 
ignored and each cow is fed 500,000 I.U. of vitamin A per month by mixing 
the necessary amount of vitamin A palmitate in approximately 2 lb. of mill 
waste per cow. Since bunks are empty approximately 2 hours after feeding 
the ground hay, feeding the supplement fortified with vitamin A is not a 

roblem; but, again, it is essential for each cow to have sufficient bunk 
sac i n order to get her share. 
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(8) Dehorning. The exper ience at this station indicates that horned 
cows have no place in a drylot operation. This station has dehorned 
15-year-old cows nursing calves successfully by leaving a 3 to 4- i n stub. 
The bleeding and shrinkage are minimal and results gratifying. 

(9) Salt and mineral. A three-compartment mineral box is provi ded 
for each pen and supplies (ad libitum) salt, soil and a 50:50 salt:dical
cium phosphate mixture. 

(10) Cost and amount of feed. Although it is impossible to specify 
the exact amount of feed required annually for all cows, the followi.ng · 
table will provide a basis from which to start. Adjustments will need be 
made for individual herds. For maximum production, creep feed should be 
made available for calves. 

ESTIMATED ANNUAL AMOUNT AND COST OF HAY FOR 1,000-LB. BEEF COW 

Period 

Dry 
Lactation 
Lactation 

Months 

5 
1-3 
4-7 

Total 

Days Hay/ Total Cost/ Total 
fed day haya dayb costb 

150 
90 
125 
365 

lb. lb. $ $ 
16 2400 0.19 28.80 
25 2250 0.30 27.00 
20 2500 0.24 30.00 

7150c 85.80 

aMixture, 50:50 alfalfa hay:bermuda straw (or an equivalent), 
plus 1% tallow. If only alfalfa hay is us-ed, daily requirement 
may be reduced. 

bBased on $24/ton for alfalfa hay:bermuda straw mixture. 

cEquals 3.5 tons. 

(11) Developing replacement heifers. One of the unavoidable costs 
in any cow-calf operation is the development of replacement heifers. Twenty 
Red Angus x Brown Swiss-Hereford (RAxBS-H) heifers plus 7 Angus x Hereford 
(AxH) heifers were kept for replacements from the 1968-69 calf crop. These 
heifers were weaned in August, 1969, and placed on irrigated pasture for 
1 month before returning to the drylot. 

They were fed 15 lb. of a hay mixture containing 2 parts alfalfa and 
1 part bermuda straw plus 3 lb. of milo per head daily from September 24 , 
1969 to January 20, 1970. Average daily gains during this period were 
1.03 lb. Ten days prior to initiation of breeding on February 1, 1970, 
the grain portion was increased to 5 lb. and 1 lb. of cottonseed meal was 
added per head daily. Daily gain through March 24, 1970 averaged 1.46 lb. 
and all heifers were apparently bred during a 60 day period. 

A program for replacement heifers including levels of performance, 
weight ranges, daily feed and estimated costs is presented in the table 
which follows. During the breeding season the heifers should be gaining 
approximately 1.5 lb. daily. After the breeding period the grain portion 
can be deleted -from the ration and daily gains should be approximately 1.0 lb. 
As most fetal development occurs during the last quarter of pregnancy, daily 
feed should be increased to insure healthy, vigorous calves. This program 
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DEVELOPING REPLACEMENT HEIFERS TO CALVE AT 2 YEARS OF AGE 

Period 
Weight 
change Days Feed/daya 

lb. 
Weaning to breeding 

lb. 

500-750 240 Hay 15 
Concentrate 4 

Pregnancy 

Late Pregnancy 

aHay mixture: 
Concentrate: 

750-950 

950-1000 

240 

45 

Hay 15 

Hay 20 
Total 

alfalfa hay:bermuda straw 50:50@ $24/ton. 
milo:cottonseed pellets 3:1@ $60/ton. 

Feed 
costa 

$ 
43.20 
28 .80 

43.20 

10.80 
$126.00 

should serve only as a guide. It is an accelerated growth system for 
heifers which are to calve at 2 years of age. The estimated feed cost 
for growing a heifer from weaning to calving as a 2-year-old is $126.oo. 
If the value of the heifer at weaning was $150 to $175, the cost for 
gett ing her into production would approach $300. Replacement heifers 
produced on the range can usually be bought for less than this amount, 
but the breeding and quality desired may be difficult to find. 

(12) Daily vs. alternate day feeding for dry cows. It would appear 
from one 120-day trial that dry cows kept in drylot can be fed every other 
day without altering performance. Bunk design becomes more critical in 
alternate day feeding if waste is to be prevented. 

DAILY VS. ALTERNATE DAY FEEDING 
FOR DRY PREGNANT COWS (120 days) 

Item 

Number of cows/heifers 
Initial weight, lb. 
Final weight, lb. 
Gain, lb. 
Hay/day, lb. 
Cost/cow/day,¢ 

Feeding 

Daily 

30 
920 
992 
72 
15.8 
16.6 

system 
Alternate 

days 

32 
933 
1000 
67 
15 .o 
15. 7 

Hay mixture (2:1 bermuda straw: alfalfa hay), 
cost $21/ton. 

The average gain of the daily and alternate day groups was almost identical. 
Depending on the condition of the cows at weaning, more gain during the dry, 
pregnant period may be desired. Most beef producers would like to see their 
mature cows weighing approximately the same at calving each year. Although 
both groups of cows in this experiment should have been fed 15 lb. per head 
daily, the cows fed daily received an additional o.8 lb. The difference in 
feed cost per day is due to the amounts fed and does not reflect savings 
in labor for those fed on alternate days. In a commercial operation, this 
would represent a substantial saving. 
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Production Of Feeder Calves In Total And Partial Confinement 

Don D. McGinty and Ernest Hussmann 

Two similar groups of mature cows were used in this comparison. The 
data were collected from November 1968 to November, 1969. The group in 
total confinement was maintained in drylot the entire year and fed a hay 
mixture of equal parts alfalfa hay and bermuda straw (table 1). The amount 
of hay fed daily varied from 16 lb. for dry, pregnant cows to 23 lb. for 
those lactating. Additionally, during the breeding season (90 days), the 
cows were fed 4 lb. of milo per head daily. 

The cows and calves in partial confinement grazed 20 acres of irrigated 
pasture when forage was available. Sudan grass was grazed during the summer 
months, while barley was available during colder periods. During the year 
the cows grazed for 196 days; however, during certain periods, additional 
cows and calves were needed to consume the forage produced. 

The daily pasture charge was 20¢ per animal unit with one cow or four 
calves being a unit. When no pasture was available, these cows and calves 
were held in drylot and fed the same as those in total confinement. Average 
weight changes after a year were minimal, but annual feed costs favored 
those cows in partial confinement by $9.75. 

All cows produced calves in this comparison. Both groups of calves 
were fed the same creep feed (table 2). The calv~s in total confinement 
consumed 1.6 lb. more creep daily than those on pasture, but when grazing 
costs were included, the feed costs for the two groups were similar ($26.65 
vs. $28.25). The adjusted 205-day weaning weights were not significantly 
different; thus, the calf value for the two groups was similar. Gross 
return to nonfeed costs (labor taxes, depreciation, interest, etc.) favored 
the calves produced in partial confinement by $9.59. 

Irrigated pastures. Sweet sudan was planted for summer pasture and 
forage production was sufficient to support 2 to 3 animal units per acre 
from June through September. Barley was planted following sudan in 1968 
and Harlan barley or winter rye grass in 1969. 

Harlan barley was selected and planted because of reported increased 
forage production. This variety of barley is not recommended for seed 
production as it is subject to lodging. We trust the Harlan barley and/or 
winter rye grass will improve the cool weather grazing capacity, but these 
data are not available for this report. Additional work is being conducted 
at this station to identify crops and combinations which produce the most 
economical returns from a grazing program. 

OBSERVATIONS 

Weaning weights of calves from cows maintained in total and partial 
confinement were not significantly different. Previous work at this 
station supports this observation. 

The calves in total confinement consumed more creep feed than did those 
which had access to pasture. 

Annual feed costs per cow-calf unit were approximately $10 less for 
those maintained in partial confinement. 
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TABLE 1. PRODUCTION OF FEEDER CALVES 
IN TOTAL AND PARTIAL CONVINEMENT 

Tucson. November, 1968 to November, 1969 
Item Total 

Cows 
Number 18 
Initial weight, lb. 1059 
Final weight, lb. 1040 
Weight change, lb. -19 
Daily feed/cow: 

Hay mixture, lb.a 17.2 
Milo, flaked (90 days), lb.a 4.o 
Pasture, daysa 

Annual feed cost/cow, $a 83.43 

Calves 
Number 18 
Daily creep/calf, lb$ 5.2 
Cost of creep/calf, $a 26.65 
Cost of pasture/calf, $a 
Weaning weight, lb.c 464 
Calf value@ 36¢/lb., $ 167.04 
Feed cost/cow-calf unit, $ 110.08 
Gross return/calf,$ 56.96 

Partial 

19 
1043 
1063 
+20 

17.ob 

196 
73.68 

19 
3.6 
18.45 
9.80 
468 
168.48 
101.93 
66.55 

aHay mixture (50:50 alfalfa hay:bermuda straw), 
cost $24/ton; milo $45/ton; creep ration $66/ton; 
pasture 20¢/animal unit/day (1 animal unit= 1 cow or 
4 calves). 

bDrylot 169 days. 
cAdjusted to 205 days of age but not for age of dam. 

TABLE 2. CREEP FEED 
Ingredient Percent 

Milo, steam processed 
Alfalfa, ground 
Cottonseed hulls 
Cottonseed pellets 
Molasses 
Tallow 
Dicalcium phosphate 
Salt 
Trace minerals 
Terramycin 
Vitamin A-10-P 

Total digestible nutrients, 
Crude protein, 13.5%. 
Cost, $66/ton. 
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12.25 
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2.50 
1.50 
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Effect Of Age Of Calf At Weaning On 205-Day Weights 
.And Reproductive Performance Of Dams 

Don D. McGinty 

Traditionally, beef calves are weaned at 6 to 9 months of age; however, 

if calves could be weaned successfully at an earlier age, feed requi rements 

for the cows could be reduced substantially. The National Research Counci l 

bulletin for beef cattle lists the daily total digestible nutrient require

ment for a 1,000-lb. dry, pregnant cow at 9.0 lb., while the requirement for 

this same cow during the first 3 to 4 months of lactation is 16.8 lb., 

or an 87% increase. The following questions then arise: Would it be 

cheaper to feed the cow to produce milk for the calf, or feed the calf 

directly? At what age should the calves be weaned for the greatest 
economic return? 

Previous experimental work has shown that the rumen of a 60 to 90-day 

old calf functions as a mature rumen. Therefore, a calf weaned at this 

age should perform satisfactorily on creep mixtures recommended today. 

Three experiments were designed to evaluate the performance of calves 

weaned at different ages. The weight changes and amounts of feed fed to 

the cows were also recorded. The creep mixtures fed to both groups in the 

three experiments are shown in table 1. 

Experiment I. The study involved 7 cow-calf Fairs in the early- and 

normal-weaned groups. The early weaned calves averaged 145 days of age 

at time of weaning. Both groups were fed for 47 days, thus all calves 

were 192 days of age at the termination of the experiment. The average 

daily gain and 205-d.ay adjusted weaning weights of the two groups were 

similar. 

The calves in the early-weaned group consumed 3.3 lb. more creep feed 

per head daily. Dry cows of the early-weaned group were fed 16 lb. of 

ground hay mixture (50:50 alfalfa hay:bermuda straw) daily. The cows 

with the normal-weaned calves were fed an additional 10 lb. of the hay 

mixture. The early-weaned cow-calf group averaged 6.8 . lb. less feed daily 

than did the normal-weaned cow-calf group. The total amount of feed re

quired per pound of calf gain favored the early-weaned group by 3 lb. Feed 

cost per pound of calf gain was 2¢ less for the early-weaned group. The 

cows in both groups gained more than was desired. This indicates that the 

amount of hay fed could be reduced, thus decreasing the feed cost for these 

cows. 

Experiment II. This trial was conducted in the spring of 1969 and 

involved 20 cow-calf pairs. The same procedures as outlined in experiment 

I were followed, except that the early-weaned calves averaged 127 days of 

age at weaning. Performance of the calves in both groups of this experiment 

was not as good as was observed in experiment I, but the difference between 

the early- and normal-weaned groups was greater in experiment II (table 2). 

Average daily gain for the early-weaned group was 0.3 lb. greater than for 

those weaned normally. 
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Although the average age of the calves at the termination of the two 
experiments was practically the same (192 vs. 202), the calves in experiment 
II consumed approximately 3 lb. less creep feed daily than did those in 
experiment I. Reasons for this decrease are not knovm. Feed utilization 
and costs were similar to those reported for experiment I. 

Experiment III. Red Angus x Brovm Swiss-Hereford heifer calves 
were used in this experiment. Fourteen calves were weaned at 93 days of 
age and 13 calves remained with their dams to 203 days of age. In this 
experiment the TDN and Crude protein in the creep feed were increased as 
the calves were younger (table 1). 

Gains and 205-day weights of the normal weaned calves exceeded those 
of calves weaned at 93 days of age (table 2). This was probably due to the 
increased milk production of their crossbred F1 dams. This assumption is 
supported by the difference in creep feed consumed. Early weaned calves 
consumed almost twice (13.4 vs. 7.1 lb.) as much creep feed as did calves 
remaining with their dams. Although total daily feed for the normal weaned 
cows and calves was greater, efficiency of feed utilization and feed cost 
per unit of calf gain was the same for the two groups. 

Cows lactating for 203 days gained less than cows whose calves were 
weaned at 93 days of age. In contrast, the dams of the normal-weaned calves 
gained more than did those whose calves were weaned early in experiments I 
and II in which Hereford cows were used. In another phase of this study 
the average 24-hour milk production for Brown Swiss-Hereford heifers was 
75% greater than that of Hereford dams. This may account for the reduced 
gain of Fl dams nursing their calves to normal-weaning time. 

As the heifers used in experiment III were being bred for their 
second calves, differences in conception rates were recorded (table 3). 
Eleven of 14 (79fo) of the heifers of the early weaned group conceived 
and gave birth to calves in 1969-70; whereas, only 6 of 13 (!~6%) of thos~ 
in the normally weaned group conceived during the breeding season. The 
problem was failure of the heifers to exhibit estrus, rather than reduced 
conception rate following breeding. The causes for this problem are not 
apparent. The heifers were fed the recommended nutrients as outlined by 
the National Research Council for beef cows during lactation. Other factors 
which may have contributed to the problem include: 

1. The Brown Swiss-Hereford heifers were 22 months of age at calving, 
consequently their nutrient requirements for growth, plus high milk produc
tion, may have exceeded current beef cattle requirement guides. 

2. Heavy milking heifers may develop a hormone imbalance which 
reduces ovulation. 

Failure to exhibit estrus for crossbred heifers has not been observed 
during the current 1969-70 breeding season. Ten open Brown Swiss-Hereford 
heifers (purchased with the group mentioned above) wer~ bred to calve at 
30 months of age. These older, first calf heifers have bred normally for 
their second calf. Further work is presently being conducted to study 
factors contributing to anestrus in heifers breeding for their second 
calf. 
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SUMMARY 

1. Calf gain for the early- and normal-weaned groups was identical 

if one averages the three trials. However, gains and 205-day weights were 

reduced by weaning calves from heavy milking dams at 93 days of age (experi

ment III). Calves weaned at an early age consumed 4211/o more creep feed 

than those weaned normally. 

2. Daily feed for the cow-calf pairs was greater for the normal-weaned 

groups; therefore, the feed required per unit of calf gain was less for 

the early weaned groups. The cost of feed per unit of calf gain favored 

the early weaned groups by $0.00 to $2.00 per hundred weight (average 

$LOO/ cwt.). 

3. In experiment III, 7CJ'/4 of the heifers f rom which calves were 

weaned early, showed estrus and were bred, whereas only 4&1/o of those which 

nursed their calves for approximately 200 days conceived. 

4. Results of these trials suggest that beef cattle producers should 

consider early weaning as a management practice under the following condi

tions: 

(A) During periods of reduced forage production (drouths, 
overstocking, etc.) when it may be necessary to supplement the cow herd 

heavily if reasonable calf weights are to be obtained. 

(B) When breeding heifers for their second calf becomes a 

problem. 

TABLE 1. CREEP MIXTURES 

Experiments 
Ingredient I & rra IIIb 

Milo, steam flaked 
Alfalfa hay, ground 
Cottonseed hulls 
Cottonseed pellets 
Molasses 
Tallow 
Dicalcium phosphate 
Salt 
Trace minerals 
Antibiotic 
Vitamin A-10-P 

Total digestible nutrient,% 
Crude protein,% 

0 

40.00 
10.00 
32.30 
10.00 

7.00 
o.oo 
0.25 
0.20 
0.05 
0.15 
0.05 

100.00 

60.00 
11.50 

0 

47.00 
20.00 
12.20 
13.00 

5.00 
1.50 
o.4o 
0.65 
0.05 
0.15 
0.05 

100.00 

65.00 
13.50 

aCost: 

bcost: 

$50/ton including $10.00 nonfeed cost. 

$66.20/ton including $10/ton nonfeed cost. 
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TABLE 2. PERFORMANCE OF EARLY-AND NORMAL-WEANED CALVES AND THEIR DAMS 
Experiment (days): I ~47L II (74) III (110) Summarya 
Weaned at day age: 145 192 127 202 93 203 E'W NW 

Number of cow-ca~f pairs 7 7 10 10 14 13 31 30 
Initial calf weight, lb. 342 340 255 259 257 262 275 279 
Final weight, lb. 471 464 437 418 511 539 478 481 
Gain, lb. 129 124 182 159 254 277 203 202 
Daily gain, lb. 2.76 2.68 2.45 2.15 2.31 2.52 2.46 2.46 
205-day weaning weight, lb. 504 496 439 426 512 544 487 490 
- - - - - - - - - - - - - - - - - - -
Calf creep, lb./day 15.4 12.1 11.6 9.4 13.4 7.1 13.3 9.0 
Cow feed, lb./day 16.0 26.1 16.1 21.5 16.6 26.7 16.2 24.8 
Calf+ cow feed, lb./day 31.4 38.2 27.7 30.9 30.0 33.8 29.5 33.8 
Feed/lb. calf gain, lb. 11.4 14.3 11.3 14.4 13.0 13.4 12.0 13.7 
Feed cost/lb. calf gain, $b 0.21 0.23 0.21 0.23 0.24 0.24 22.3 23.4 
- - - - - - - - - - - - - - - - - - - -
Cows 
Initial weight, lb. 900 930 942 913 773 806 
Final weight, lb. 955 1022 961 1027 8.9 811 
Gain, lb. 55 92 19 114 46 5 39 62 

aMeans in summary are weighted for number of calves in each experiment. 
bcost based on following prices/ton: Creep mixture $50 (trials I, II);$66 (trial 
III); hay mixture $24; Bermuda hay $27. 

TABLE 3. REPRODUCTIVE PERFORMANCE 
OF FIRST CALF HEIFERS, EXPERIMENT III 

Early Normal 
Item weaned weaned 

Number of heifers 14 13 
Number bred 11 6 
Percent comception 79 46 
Services/conception 1.4 1.2 
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Milk Product ion By Cr os sbr ed And Purebred Dams 

Don D. McGint y and Will i am T. Frerichs 

Beef cattle producers recognize that milk production of the dam 
exerts a great influence on weaning weights of calves. Environment 
(nutrition, climate, management, etc.) and genetics of the animal contri
bute to variations reported i n daily milk production. In this study all 
factors except breed of dam and calf were constant. The 24-hour milk 
production of 24 cows was measured three times during the lactation period. 
Twelve cows were mature Herefords with calves by an Angus bull. The other 
12 cows were 2-year-old Brown Swiss-Hereford, first calf heifers with 
calves by Red Angus semen. Mil k production was measured by nursing the 
cows to remove all milk during the afternoon and t hen separating the calves 
from the cows for 12 hours. The calves are weighed before nursing, allowed 
to nurse and then reweighed. The difference in the initial and second 
weights was used as the 12-hour milk yield. The procedure was repeated 
and the two measurements sunnned for the 24-hour milk yield. The cows had 
normal feed and water available during the 24-hour period. The calves of 
both groups of cows were steers. Between mi lking dates all calves had 
creep feed available free choice . 

Results for the three milki ng periods are presented in table 1. The 
average ages of the calves for the three t esting periods were approximately 
3, 4½ and 6 months. The 24-hour milk yield for Her~ford dams averaged 8.3 lb. 
for the three periods and did not vary significantly among periods. The 
average for crossbred dams was 14.5 lb. which was significantly greater 
(P<.05) than that of Hereford dams. Differences among periods for cross
bred dams was also significant (P<::.05). Average production for crossbred 
dams decreased from 18.9 lb. during the first period to 11.5 lb. for the 
last period. The crossbred cows were one-half dairy blood (Brown-Swiss) and 
similar declines in milk pr oduction with stage of lactation for heavy 
producing cows have been reported. 

Performance of calves is shown in tables 1 and 2. Although the 
calves from crossbred cows were younger at the first test (82 vs. 87 days), 
they were heavier (229 vs. 202 lb.). Between the first and second milking 
periods, the calves from crossbred dams gained o. 4 lb. more than did those 
nursing purebred cows. The difference was maintained through the third 
milking period. 

The calves from crossbred dams consumed less creep feed than did 
calves nursing purebred cows, but their 205-day adjusted weaning weights 
were 71 lb. greater. From an economic standpoint, there is a decided 
advantage for the heavier calves. Had these calves been sold for $36 per 
cwt., they would have returned $25.56 more for the additional weight, plus 
$6.0l savings in creep feed, for $31.57 advantage per calf. 

On the liability side of the ledger, performance of the first-calf 
2~year-old crossbred heifers breeding for their second calves was not good. 
Only 3 of 12 heifers (25%) rebred for their second calves; whereas, 63% of 
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of all first-calf, 2-year-old crossbred heifers in the herd conceived for 
a second calf. The lower figure for heifers in this experiment may be due 
to sex of the calf. Previous workers have suggested that dams with steer 
calves give more milk than those with heifer calves. The problem was not 
reduced conception rate, but failure to exhibit estrus. The cause for this 
problem was not apparent as quantities of nutrients should have been suffi
cient to meet the heifers' requirements. Possible causes are discussed in 
the section of this report entitled Effect Of Age At Weaning On 205-Day 
Weights And Reproductive Performance Of Darns. 

CONCLUSIONS 

1. During an 88-day period, crossbred dams averaged producing 75% 
more milk (14.5 vs. 8.3 lb.) during a 24-hour period than did purebred 
dams. Although milk production for crossbred darns decreased from 18.9 lb. 
to 11.5 lb. daily during this period, the purebred cows tended to produce 
a constant 8 lb. daily throughout the 88 days. 

2. Average daily gains for calves nursing crossbred dams were 0.4 lb. 
greater than calves nursing purebred darns. Adjusted 205-day weaning weights 
were heavier (571 vs. 500 lb.) for calves nursing crossbred dams. The return 
for increased weight and reduced creep feed cost favored the calves nursing 
crossbred dams by $31.57 per calf. 

3. Reproductive performance was reduced for first-calf crossbred 
heifers bred for their second calf. Causes for this reduced performance 
are unknown. 

TABLE 1. 24-HOUR MILK YIELD AND CALF PERFORMANCE 
PUREBRED AND CROSSBRED DAMS 

Calf 
Breed of dam age 
April 10 2 1969 (days) 
Hereford 87 
Brown Swiss-Hereford 82 
June 2 2 1969 
Hereford 140 
Brown Swiss-Hereford 135 

July 82 1969 
Hereford 175 
Brown Swiss-Hereford 170 
------ - - - -
Avera~e for 88 days 
Hereford 
Brown Swiss-Hereford 

24-hour 
milk yielda 

lb. 
8.8 (15-5) 
18.9 (24-13) 

8.9 (15-5) 
13.2 (18-10) 

7.2 (12-4) 
11.5 (18-8) 

8.3 
14.5 

Calf 
weight 
lb. 
202 
229 

319 
361 

387 
449 

Daily gain 
of calf 

lb. 

2.2 
2.6 

2.0 
2.4 

2.1 
2.5 

aRanges in 24-hour milk yield for each group given in parentheses. 

TABLE 2. CALF PERFORMANCE FROM PUREBRED AND CROSSBRED DAMS, 88 DAYS 

Breed of dam 

Hereford 
Brown Swiss-Hereford 
Differencea 

Daily Daily Total Creep 205-day 
gain creep creep cost weight 
lb • lb. lb. $ lb. 
2.1 7.2 636 15.91 500 
2.5 4.5 396 9.90 571 

+o.4 -2.7 -240 -6.01 +71 
anifferences between calves from purebred and crossbred dams. 

11-12 



Effect Of Breed On Performance 

Don D. McGinty 

There are four ways of increasing returns in commercial cow herds: 

1. Increasing average weaning weight. 
2. Increasing the percent calf crop. 
3. Decreasing the cost of production. 
4. Increasing the selling price per pound. 

Currently, the average producer can increase his returns more by emphasizing 
the first and second methods. In intensified cow-calf operations, the 
producer has the opportunity to increase weaning weights and percent calf 
crop without decreasing selling price per pound. 

Weaning weights -- 1968-69 calf crop. The calf crop represented both 
two- and three-breed crosses as well as purebreds. The three-breed crosses 
were from Brown Swiss-Hereford heifers bred to Red Angus semen. The two
breed crosses were from Hereford cows bred to an Angus bull. The purebreds 
were Herefords. 

The three-breed crosses were the heaviest of all groups with all 
weights adjusted to 205-days of age and no correction for age of dam. 
The weight advantage was 15 and 2'Jlo over the two-breed and purebred 
calves, respectively (table 1). All calves were creep fed using the 
67°/o total digestible nutrient formula shown on page 11-6. 

This difference in weaning weight is, in part, a reflection of milk 
intake as a 12-head sample of the dams of the three-breed crossbred calves 
produced 75% more milk than did a similar sample of Hereford cows. 

Breeding plan for 1969-70 calf crop. Three bulls were allotted to 
approximately equal numbers of randomly selected females, within groups 
as follows: 

Bull 
Hereford 
Charolais I 
Charolais II 

Breeding Allotment 

Service 
Natural 
A. I. 
A. I. 

Hereford 
20 
18 
18 

Females 
Brmm Swiss
Hereford F1 

16 
17 
16 

Reproductive performance. One-hundred-five .cows and heifers varying 
from 2 to 4 years of age were used for this study. These included 13 
Hereford heifers bred for their first calf, 51 Hereford cows and 41 first 
calf heifers. 

Only 85 cows conceived. The low conception rate (82",l,) was due largely 
to the first calf heifers failure to show estrus. Their conception rate 
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was 63%; whereas, it was l OCJJ/o for t he Hereford heifers and 96% for the 
Her eford cows (table 2 ). The pr oblem of low conception rate for first-calf 
hei fers has not been encountered in t he current breeding season. 

The 1969-70 calf cr op. The calving losses and percent of calves saved 
are shown in table 3. A total of 9 calves have been lost, 2 by accident and 
7 from calving difficulty. Five of tho se lost at calving were from Hereford 
cows bred to Charolais II. These calves averaged 97 lb. at hirth. Another 
calf was lost at birth from the same bull out of a crossbred dam. It is 
interesting to note, however, that 7 l iving calves had birth weights in 
excess of 100 lb. 

This calf crop includes purebred, two- and three-breed and backcross 
calves. The Charolais X Brown Swiss-Hereford calves had t he greatest weight 
per day of age as of March 24 and appear t o have more skeletal size. Weights 
of the oldest 40 head are shown in table 4 as an item of interest but the 
number included is too small to draw conclusions at this date. 

TABLE 1. 205-DAY WEIGHTS FOR CROSSBRED AND PUREBRED CALVES 
1968-69 

Breed 

Steers 
Three-breed crossa 
Two-breed crossb 
Purebredc 

Heifers 
Three-breed crossa 
Two-breed crossb 
PurebredC 

aRed Angus x Brown Swi ss-Hereford . 
b.wgus x Hereford. 
CHereford. 

TABLE 2. REPRODUCTIVE PERFORMANCE 
Number Number 

Item cows bred 

Hereford cows 51 49 
Hereford heifers 13 13 
First-calf heifers: 

Brmm Swiss-Hereford 36 23 
Angus 5 3 

All bred naturally 36 30 
All bred A. I. 69 55 

Total or average 105 05 
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Number Weight 

16 574 
28 485 
12 466 

20 523 
16 !t56 
11 425 

1968-69 BREEDING SEASON 
Percent 

conception 

96 
100 

64 
60 
83 
80 

. "T2" 

Service/ 
conception 

1.29 
1.76 

1.35 
1.40 
1.33 
1.30 
1.31 



TABLE 3. CALVING IDSSES AND PERCENT SAVED -- 1969-70 
Percent 

Number Calves live 
Breed of sire Breed of dam calved lost calves 

Hereford Hereford 18 2 
Hereford Brown Swiss-Hereford 11 0 
Charolais I Hereford 16 0 
Charolais II Hereford 16 5 
Charolais I Bro"Wll Swiss-Hereford 14 ' l 
Charolais II Bro"Wll Swiss-Hereford 8 1 

TABLE 4. PERFORMANCE OF PUREBRED AND CROSSBRED CALVES 
IN TOTAL CONFINEMENT -- 1969-70 

(Progress report of older calves) 

Number Age 
Item calves 3L24L10 

days 
Purebreda 14 165 
Two-breed crossb 16 167 
Backcrossc 5 172 
Three-breed crossd 5 184 

aHereford 

bCharolais x Hereford 

cHereford x Bro"Wll Swiss-Hereford 
dCharolais x Brown Swiss-Hereford 
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Weight 
3L24L10 

lb. 
343 
407 
449 
530 

Weight 
/day 
~e 
lb. 
2.08 
2.43 
2.61 
2.88 

89 
100 
100 
69 
93 
87 



Feedlot Performance And Carcass Characteristics 
Of Creep Fed Steers Following Weaning 

Don D. McGinty, John A. Marchello and Tom Murphy 

Intensive cow-calf systems in which the calves are creep fed must 
produce feeder calves acceptable to the feedlot if they are to succeed. 
The objectives of this trial were to compare: 

1. Performance and cost per unit of gain of steer calves placed 
on feed following weaning vs. those grown for 55 days and then finished. 

2. The carcass characteristics of two-breed crossbreds vs. three
breed crosses having 25% dairy blood. 

Steers used. Ten Red Angus x Brown Swiss-Hereford (RA.xBS-H) and 10 
Angus x Hereford (AxH) were divided by cross into two groups. One group 
was implanted with a 24 mg. Stimplant and placed on feed immediately, and 
the second group was fed the growing ration shown in table 1 plus alfalfa · 
hay. The latter group was not implanted until the 56th day after which 
they were fed as group one until finished. 

Performance of the two treatment groups and crosses within each 
treatment is shown in table 2. The steers fed the finishing ration 
averaged 146 days on feed. Daily gain for this treatment averaged 2.61 lb. 
with the RA.xBS-H and AxH steers within the treatme~t averaging 2.43 and 
2.79 lb., respectively. Two of the fu\xBS-H steers had daily gains of 1.94 
and 1.97 lb., respectively, thus seriously affecting the average of the 
entire group. Feed required and feed cost per hundred pounds of gain were 
703 lb. and $22.60, respectively. 

The 10 steers on the growing-finishing treatment averaged 150 days on 
feed, and final weights were similar to those of the finishing treatment. 
Daily gains for this treatment averaged 2 .68 lb. with the RA.xBS-H and AxH 
steers averaging 2.89 and 2.46 lb., respectively. During the growing 
phase, the RA.xBS-H steers gained o.4 lb. daily more than did the AxH 
steers. This advantage was maintained through the finishing period. Feed 
required and feed cost per hundred pounds of gain were 693 lb. and $20 
respectively. 

The average daily gains for RAxBS-H steers across treatments were 
similar. Daily gain for the RA.xBS-H steers, corrected for the two steers 
with poor performance, was 2.84 lb., an advantage of 0.2 lb. for the three
breed cross steers. 

Steers from each treatment group were slaughtered at the University 
meats laboratory after they had been fed for at least 130 days, but no 
longer than 160 days. Because it was imposs i ble to slaughter all animals 
on the same day, the heavier steers from both groups were slaughtered 
first. The steers were approximately 1 year of age at ·slaughter. Carcass 
data for treatments and crosses are presented in table 3. Cutability and 
carcass grade were superior and fat thickness was less for carcasses from 
steers fed the growing-finishing ration. Differences in other carcass 
parameters were small. 
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Between breeds, carcasses from RAxBS-H steer s were superior for all 
measurements. Carcasses from A.xH steers tended to be fatter and have lower 
cutability and only 4 of the 10 graded choice. More experiments are planned 
to identify breeds or crosses which have increased liveweight performance 
and acceptable carcasses under intens i f i ed management systems. 

TABLE 1. ROWING AND FINISHING RATIONS 
FOR CROSSBRED STEERS 

Rationa 
Ingredient Growingb Finishing 

Milo, steam processed 
Alfalfa, ground 
Cottonseed hulls 
Cottonseed pellets 
Molasses 
Tallow 
Dicalcium phosphate 
Salt 
Trace minerals 
Vitamin A-10-P 

Total digestible nutrients,% 
Crude protein,% 

°lo 
34.85 
10.00 
35.50 
12.00 

7.00 

0.25 
0.25 
0.10 
0.05 

100.00 

60.00 
12.50 

acost/ton: Growing, $52; Finishing, $64. 
bAlfalfa hay fed in addition t mixed ration. 

°lo 
64.75 
20.00 

5.00 
5.00 
4.oo 
0.60 
0.50 
0 .10 
0.05 

100.00 

75.00 
12.00 

TABLE 2. PERFORMANCE OF CROSSBRED STEERS 
ON GROWING AND FINISHING RATIONS -- 10 STEERSLTREATMENT 

Days Weight Daily 
Treatment feda Initial Final Qainb Feed 

lb. lb. lb. lb. 
I. Finishingc 146 559 938 2.61 17.8 

RAx~s-He 580 931 2.43 
A.xH 532 944 2.79 

II. Growing-finishingd 150 532 936 2.68 18.0 
RAxBS-He 558 990 2.89 
AxHf 506 882 2.46 
Growing phase 55 532 653 2.19 17.2 

RAxBS-He 558 690 2.40 
AxHf 506 616 1.99 

Finishing phase 95 653 936 2.81 18.4 
RAxBS-He 690 990 2.97 
AxHf 616 882 2.63 

III. RAxBS-He 569 961 2.66 

IV. AxHf 519 913 2.62 

aAverage days fed for individuals in group. 
bcomputed on basis of individual gains. 
ccost/100 lb. gain $22.60. 
dCost/100 lb. gain $20.00. 
eRed Angus x Brovm Swiss-Hereford Cross . 
fAngus x Hereford Cross. 11-17 

Feed/ 
100 lb. 
gain 
lb. 
703 

693 

784 

655 



TABLE 3. CARCASS CHAR~CTERISTICS FOR CROSSBRED STEERS 

Treatment a 
Growing- Crossb 

Item Finishing finishing R.\xBS-H AxH 

Age at slaughter, days 362 365 361· 366 
Live weight 

(24-hr. shrink), lb. 885.3 882.1 897.6 869.8 
Cold carcass weight 

(48-hr. shrink), lb. 552.6 537.7 554.8 535.5 
Dressing percent 

(shrunk live and cold 
carcass weights),% 62.4 61.0 61.8 61.6 

Fat thickness, in. 0.55 o.42 o.46 0.52 
Ribeye area, sq. in. 10.8 10.7 11.0 10.4 
Ribeye area/100 lb. 
carcass, sq. in. 2 .0 2.0 2.0 1.9 

Marbling scorec 5.1 5.1 5.4 4.8 
Cutability graded 3.4 3.1 3.1 3.3 
Cutabili ty, °/o 49.1 49.9 49 .8 49.2 

Carcass grade: choice 5 7 8 4 
good 5 3 2 6 

aTen steers in each treatment. 

bRL\.xBS-H = Red Angus x Brown Swiss-Hereford; A.xH = Angus x Hereford. 

cslight = 4; small= 5, modest= 6. 

d.nie smaller the value the more desirable the cutability. 
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PRICES FOR 1969- 70 BEEF CATTLE EXPERIMENTS 

Feed (Prices per ton , except a s indicated 

Milo 

Ba r l ey 

Wheat 

41% Cottonseed pellets 

Cottonseed hulls 

Bermuda hay 

Bermuda straw 

Alfalfa-bermuda straw-molasses pellet 

Alfalfa hay 

Urea (45% nitrogen) 

Dicalcium phosphate 

Ground limestone •• 

Salt 

Steamed bonemeal 

Molasses • • • • • 

Potassium chloride 

Potassium sulfate 

Rendering plant tallow 

Trace mineral premix .• 

Mixing and nonfeed costs . 

Methionine hydroxy analog (MHA), price per lb. 

Stilbosol, price per lb. 

Vitamin A, price per 1,000,000 I.U. 

Terramycin, price per gram 

Cattle (Price per cwt.) 

. 

. 

. 

129 No. 1 0akie steers, 614 lb., purchased 11/19/69 

12 ·Three-way crossbred steers, 500 lb., purchased 9/15/69 

100 No. 1 0akie steers, 407 lb. , purchased 6/20/69 . 
150 No. 1 0akie steers, 602 lb., purchased 5/21/69 • . . . 
150 No. 1 0akie stE.: ers, 406 lb., purchased 2/3/69 . 
102 No. 1 0akie steers, 614 lb., purchased 12/9/68 . . . 

Location 
Tucson Yuma 

... $ 54 .oo $ 51.00 

. 

. 

. 

. 

. 

. 

. 

55 .00 

56 .00 

81.50 

17. 00 

32.00 

19.60 

37 . 00 

• 101.00 

.. 115.00 

. 

. 

. 

. 

. 

. 

. 

. 

. 

15.00 

27.00 

127.00 

36 .00 

55.00 

50.00 

115.00 

• 240.00 

. 

. 

. 

10.00 

0.75 

o.4o 
0.05 

0.05 

33.87 

36.00 

35.18 

27.50 

60.00 

85 .50 

19.50 

10.00 

36.00 

27 .00 

107.00 

119.00 

19.00 

30.00 

131.00 

36.00 

130.00 

240.00 

10 .00 

o.4o 
0.05 

38.86 

33.76 



Average 
Number of 

Cattle 
Marketed 

( per feedlot) 

5294 

N. OAK . 

S. OAK. 

59 

NEBR . 

157 

KANS . 

186 

1969 
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