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CHAPTER I 

INTRODUCTION 

Ranchers have long been faced with the problem of selling their 

shelly cows (thin, emaciated cattle). These canner cows bring the lowest 

market price. Cows in cutter flesh bring 3-H more per pound than cows 

in cull or canner flesh. 

Many stock producers are feeding their own calves in commercial 

feedlots or in their own feedlots. This not only has increased the 

rancher's cost of operation, but also has increased his profit. A 

rancher feeding his own shelly cows stands an even better chance of 

increasing his profits. The government receives a large amount of the 

rancher's profits from taxation on feeder cattle; however, income from 

cows is taxed as a capital gain, thus reducing the amount of income tax 

paid on old cows. 

The objectives of this study were: (1) to test the effect of 

inoculation of rumen content on performance in shelly cows fed an all-

concentrate ration; (2) to study the physical and chemical characteris

tics of cow beef; (3) to study the economic aspects of feeding shelly 

cows for a short period of time. 



CHAPTER II 

REVIEW OF LITERATURE 

All-concentrate feeding was first tried by Davenport (1897); 

however, he did not recommend its use. He said bulk was necessary in 

a calf's ration for proper growth and development. Mead and Reagan 

(1931) were successful in rearing calves on rations containing no rough

age. They concluded that the ration must be adequate in nutrients and 

vitamins. 

Recently all-concentrate feeding has become more widely used. 

This is due to the high cost of production, the scarcity of roughage, 

and the abundance of milo grain. Other grains have been used in all-

concentrate feeding. Geurin £t ^. (1959) used barley; Gordon and Erwin 

(1960) used corn, and Oltjen et_ al_. (1966) used wheat. 

Researchers at Texas Technological College conducted several 

experiments in which milo constituted the major part of all-concentrate 

rations. Durham et_ al_.(1963) reported feed conversions were better in 

all-concentrate rations than in part roughage rations. He also mentioned 

the high incidence of liver abscesses and ruminal ulcers. Durham et al. 

(1963) and Ellis et_ a]_.(1964), by using antibiotics, were able to markedly 

reduce the abscessed liver incidence. Improved feed consumption and 

adequate gains were noticed in all-concentrate feeding in those studies. 

Inoculation is a rather new concept. Doetsch et̂  al_.(1953) con

cluded that cud-inoculated calves could digest roughage better than calves 
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which had not been inoculated. Williams ejt al_.( 1954) conducted research 

on inoculation of dairy calves. He failed to show any improvement in 

performance after inoculation. Dyer ^al_.( 1954), using cattle and sheep, 

found slight weight advantages for inoculated sheep and, also, that in

oculated steers on pasture gained at a slightly faster rate than the 

control steers. However, the inoculated steers did not maintain their 

advantage over the control steers. 

Hungate et_ a2_.(1952) found that cellulose digesting bacteria were 

reduced in number when a high concentrate ration was used. It was also 

noted that rumen pH becomes more acidic. Buchanan-Smith (1965) did a 

thorough study of the bacteria in the rumen of cattle on an all-concen

trate ration compared to the bacteria found in the rumen of cattle fed 

a roughage ration. He found a high concentration of starch digesting 

bacteria in the rumen of cattle fed an all-concentrate ration. He also 

noted that the gross bacterial floral changes occurred within 48 hours 

from the time the animals were first fed an all-concentrate ration. The 

pH also changed in this same period of time. 

Durham ejt al_. (1967) in two trials with fattening cattle, found 

that inoculated cattle gained significantly faster for 50 days than cattle 

without inoculation. The advantages decreased however, from 50 days 

to the end of the feeding period. Their data indicated a favorable effect 

of inoculation on adaptation of the cattle to a specific ration. 

No previous work has been done with feeding shelly cows or with 

the chemical analysis of carcasses of shelly cows fed an all-concentrate 

ration. 



CHAPTER III 

EXPERIMENTAL PROCEDURE 

Trial I 

Twenty canner cows of mixed breeding were purchased by Dr. Ralph 

M. Durham at the Lubbock Livestock Auction Company on May 8, 1967. Be

cause an insuf f ic ient number of cows was purchased at this sale, six more 

were purchased from Farmers and Ranchers Commission Company on May 11, 

1967. The cows were delivered to the Texas Technological College Farm. 

Upon arr ival at the feedlot the cows were individually weighed and 

numbered by ear notches. 

The f i r s t twenty cows were randomized by a paired s t ra t i f ied 

randomization technique into two pens. The set of six cows were random

ized and placed in two other pens. 

Two of the cows were randomly selected from the f i r s t twenty 

cows and immediately slaughtered at Furr's Farm Pac. The carcasses of 

the slaughtered catt le were ribbed and the wholesale r ib was removed. I t 

was boned, ground, and frozen for later chemical analysis. 

The four pens of catt le were immediately placed on feed. The f i r s t 

day the all-concentrate ration was hand-fed at the rate of 1 1/2% of 

the l ive weight divided into two feedings. The feed was increased one 

pound per head per day unt i l the f i f t h day, when consumption ceased. 

The following day the catt le were placed on self-feeders, and the cattle 

resumed consumption. 



Automatic waterers were in all the pens. However, water barrels 

had to be placed in the pens after two weeks because some of the cows 

had not learned to use the automatic watering system. 

When the cows were placed on self-feeders, tv/o pens -- one of nine 

cows and another of three cows -- were inoculated with two boluses, each 

containing 30 grams of rumen fluid. The boluses were obtained from the 

rumen content of an animal which had gained rapidly on an all-concentrate 

ration in a prior experiment. The boluses were made by putting rumen 

content in sausage casing and then sharp freezing them. 

The two remaining pens were used as controls. The all-concentrate 

ration was prepared according to the formula suggested by Durham (1967). 

The ration contained the following: 91 percent cracked milo, 7 percent 

cottonseed meal, and 2 percent premix. The components of the premix are 

shown in Table 1. 

TABLE 1 

AMOUNT OF PREMIX PRESENT IN RATION 

Ingredient Pounds of Ingredients/Ton of Premix 

Limestone \ 800 

Cottonseed meal 718 

NaCl 360 

Polyphos 80 

Stilbestrol(2 gm/lb.) 20 

Vitamin E (125,000 I.U./lb.) 1.4 

Vitamin A (30,000 I.U./gm.) 14.5 

Aurofac (40,000 mg./lb.) 6.9 



The cattle were weighed weekly. After three weeks on feed the 

two pens of three cows were removed and slaughtered at Ben Grantham Meat 

Packers, Incorporated. Carcass data and rib samples were obtained. 

After 42 days on feed, four pairs of cows were sold at the Lubbock 

Livestock Auction Company to obtain actual market price data. The re

maining five pairs were sold on the rail to Furr's Farm Pac, and carcass 

data were obtained. 

Weight gains, feed consumption, and feed conversion data were 

collected. Physical and chemical analyses were done on the carcass 

samples. The data were treated statistically to determine significant 

differences. 

The chemical analysis was done to determine the percent protein, 

percent water, and the percent fat in the carcass. The wholesale rib was 

removed from the left side of the carcass; it was ground, then frozen 

for later analysis. 

The percent protein was determined by the Kjeldahl method. The 

formula used was: 

0, ^1 ^ (ml HCl) (.041) (normality: .133) 
'^ weight of sample 

% Protein/gm = % N/gm X 6.25 

The percent moisture was determined by measuring 2 gram samples 

of muscle tissue and wrapping the sample in a milk filter disc. The 

measured sample was placed in a vacuum of 15 lbs. at 100 to 110°C. for 

12 hours. After drying and cooling, the sample was again weighed. The 

percent moisture lost was calculated on the fresh sample basis. The 

sample was then extracted with ether in a soxhlet extraction unit for a 

period of 24 hours. The sample was then air dried (to let the ether 

evaporate) and oven dried at 100 to 110°C. for 4 hours. After drying, the 



sample was cooled and weighed. The percentage of ether extract was 

determined on a fresh sample basis and on an oven dry basis. 

Trial II 

Twenty canner cows were purchased by a local order buyer from 

Farmers and Ranchers Commission Company. These cattle were delivered 

to Texas Technological College Farm as in Trial I. They were individually 

weighed and ear notched upon arrival at the feedlot. 

The cows were randomized and started on feed as in Trial I. The 

same ration and the same method of starting the cows was used. One 

group of cows was designated as controls, one group as treatment. 

Each of the ten cows in the treatment group was inoculated with 

two rumen fluid boluses when they were placed on self-feeders the sixth 

day on feed. At the end of 40 days on feed the cows were sold. Fifteen 

of the twenty cows were sold on the rail to Ben Grantham Meat Packers, 

Incorporated. The remaining five cows were too light to be sold on the 

rail and subsequently were sold on foot through a local Livestock 

Auction Company. 

No carcass samples were taken for chemical analysis. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Trial I 

Trial I was the first attempt at feeding these shelly cows. Many 

problems were encountered that were not expected. Several of the cows 

refused to use the automatic waterers. Water barrels were placed in 

the pens two weeks after the cattle went on feed. This greatly affected 

the performance of the cows as can be seen between Trial I and II. In 

addition this probably had an influence on the inoculation results. 

The organisms in the boluses did not have a proper medium in which to 

grow. There was no influence of the inoculation upon the performance 

of the cows in Trial I. These data are shown in Table 2. 

TABLE 2 

ACTUAL PERFORMANCE OF COWS IN TRIAL I 

Item 

Number of animals 

Days on feed 

I n i t i a l average weight, lbs . 

Final average weight,- l bs . 

Average da i ly ga in , lbs . 

Feed conversion ra t io 

Dressing percent 

Pen 6 
Inoculated 

3 

21 

791 

773 

46.6 

Pen 5 
Control 

3 

21 

750 

735 

• 

45.0 

Pen 8 
Inoculated 

10 

42 

733 

779 

1.10 

18.43 

51.3 

Pen 10 
Control 

10 

42 

731 

797 

1.57 

12.48 

52.6 

1 Shrunk 4 percent. 
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The live weight gain was low. However, they had a substantially 

higher dressing percentage at the end of the feeding period indicating 

carcass weight increase. This carcass increase can be seen in a comparison 

of the pair of cows slaughtered at the beginning of the trial and the 

cows slaughtered at 21 days and at 42 days on feed. This is seen in 

Table 2 and Table 3. Final live weights were therefore adjusted for 

differences in dressing percentage. 

TABLE 3 

ADJUSTED PERFORMANCE OF COWS IN TRIAL I 

Item 
Pen 6 Pen 5 Pen 8 • Pen 10 

Inoculated Control Inoculated Control 

Number of animals 

Days on feed 

Initial average weight, lbs 

Final average weight, lbs. 

Average daily gain, lbs. 

Feed conversion ration 

21 

791 

777 

21 

750 

745 

10 

42 

10 

42 

733 

872 

3.31 

6.10 

731 

913 

4.33 

4.53 

1 Shrunk 4 percent. 

Daily gains and feed conversions were determined by both adjusted 

and actual means. These results are found in Tables 2 and 3. There v/as 

not a significant difference in the first trial between the inoculated 

and noninoculated cows. The adjusted table demonstrates clearly what 

the cows did in carcass gains. 

This trial shows that although the cows did not gain in body 

weight, they did in carcass weight. The explanation for this is that 

the cows were purchased when they were full of water and feed. This 

weight had to be replaced by carcass weight. A point that further 
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proves this gain can be seen in the dollar gain of the carcass found in 

Table 4. 

TABLE 4 

MEAN PRICES OF DOLLAR GAINS IN TRIAL I 

Item 
Pen 6 

Inoculated 

3 

21 

14.33 

113.52 

123.06 

9.54 

Treatment 

Pen 5 
Control 

3 

21 

14.60 

109.42 

118.03 

8.61 

Pen 8 
Inoculated 

10 

42 

14.51 

106.46 

143.42 

17.08 

137.81 

36.96 

31.35 

Pen 10 
Control 

10 

42 

14.39 

100.79 

143.35 

16.88 

146.80 

42.56 

46.01 

Number of animals 

Days on feed 

Ave. price/lb. (initial) 

Ave. price/hd. (initial) 

Ave. price/hd. rail (final) 

Ave. price/lb. auction (final) 

Ave. price/hd. auction (final) 

Increased value/hd. (rail) 

Increased value/hd. (auction) 

In Table 5 the chemical analysis is illustrated. The cows 

slaughtered at the beginning of the trial showed a high percent of pro

tein and a low fat percentage. As fat increases, the percent of protein 

decreases and percent of moisture decreases. On a fat free basis the per

cent protein decreases and the percent moisture increases. Although the 

percent of protein decreases as the percent of fat increases there is still 

more protein in the carcass due to the increase in pounds of carcass beef. 

In plates I, II, and III this increase of fat deposition can 

be seen in cross sections of the wholesale rib. Carcass plates I, II, and 

III were taken at the beginning of Trial I, at 21 days, and at 42 days. 



n 
respectively. An increase in size of the rib-eye is also noticed as 

the period on feed is increased. 

TABLE 5 

CHEMICAL ANALYSIS OF WHOLESALE RIB IN TRIAL I 

Item 

Number of animals 

% protein 

Fat f ree 

% water 

Fat free 

% f a t 

Tr ia l I I 

Data Taken at 
Onset of Tr ia l 

2 

24.35 

24.93 

73.16 

75.07 

5.59 

Treatment 

Data Taken 
21 Days on 

6 

21.18 

22.00 

74.00 

77.83 

6.51 

at 
Feed 

Data Taken at 
42 Days on Feed 

10 

20.49 

22.37 

71.00 

77.62 

9.02 

The improvements made in Trial II directly influenced the data 

obtained in this trial. Both adjusted weights and actual weights were 

compared to Trial I. These results are found in Tables6 and 7. 

TABLE 6 

ACTUAL PERFORMANCE OF COWS IN TRIAL II 

Item 

Number of animals 

Days on feed 

I n i t i a l average vjeight, lbs . 

Final average weight, l bs . 
2 

Average dai ly ga in , lbs . 2 
Feed conversion ra t i o 

Dressing percent 

^Shrunk 4% 

Inoculated 

10 

40 

758 

862 

2.60 

8.61 

49.0 

Treatment 

Control 

10 

40 

757 

786 

.73 

24.14 

49.8 

Differences significant P<.05 



TABLE 7 
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ADJUSTED PERFORMANCE OF COWS IN TRIAL II 

Item 

Number of animals 

Days on feed 

Initial average weight, lbs. 

Final average weight, lbs. 

Average daily gain, lbs. 

Feed conversion ratio 

Inoculated 

10 

40 

758 

915 

3.93 

5.70 

Treatment 

Control 

10 

40 

757 

850 

2.32 

7.53 

1 Shrunk 4% 

Weight gains are significantly higher for the inoculated cows. 

The inoculated cows gained 1.87 lbs. per day more than the controls. 

These gains at 40 days on feed are slightly higher than those reported 

by Lopez (1967) and Martin and Durham (1967). Trial II demonstrates 

what can be done under optimum conditions with shelly cows. 

Dollar gains are found in Table 8. Although the cows sold 

through the auction show a loss, this loss is absorbed by the gains 

from the cows sold on the rail. This loss was anticipated prior to 

selling because these five cows were small. Other research trials 

have shown that some animals fail to adjust to feedlot conditions and 

must be removed from the trial. However, because of the small number 

of animals in this trial, these cows were not removed until all the 

animals were sold. 
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Plate 1. Cross section of wholesale rib taken at beginning of trial 

Plate 2. Cross section of wholesale rib taken at 21 days on feed 
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Plate 3. Cross section of wholesale rib taken at 42 days on feed. 
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TABLE 8 

MEAN PRICES OF DOLLAR GAINS IN TRIAL II 

Treatment 

Item Inoculated 

10 

40 

14.03 

106.31 

150.66 

14.35 

103.59 

44.35 

-2.72 

Control 

10 

40 

13.72 

103.95 

138.82 

13.60 

100.98 

34.87 

-2.97 

Number of animals 

Days on feed 

Ave. price/lb. (initial) 

Ave. price/hd. (initial) 

Ave. price/hd. rail (final) 

Ave. price/lb. auction (final) 

Ave. price/hd. auction (final) 

Ave. increase, rail basis 

Ave. increase, auction basis 

It must be pointed out in this study that if an individual plans 

to feed shelly cows on a commercial basis, he must take several things 

into consideration. (1) The cows must be of a canner grade. (2) The 

cows should be palpated upon arrival at the feedlot and if cows are 

found to be in the last two months or later of gestation they should 

be placed in a separate pen. These should be fed a maintenance ration 

and allowed to calve. Then the cow and calf should be placed on full 

feed. The cow and calf should be sold when marketable. If a cow is 

late in gestation, she should be sold through an auction ring, because 

if sold on the rail she will lose in the dressing percentage due to the 

loss of the fetus. (3) A good watering system should be used that will 

allow the cows to get all they want. (4) The cows should have ample 

feed room, especially when horned cows are present. The horns may be 
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cut, but these cows still tend to be bullies and take up more space at 

the feed bunks. (5) The local packer should be informed that these cows 

will yield a high dressing percentage. (6) Although these trials were 

for 40-42 days, some of the cows will be ready for market before then. 



CHAPTER V 

SUMMARY 

In Trial I shelly cows were placed in four pens. Two pens were 

inoculated, and two control pens were not inoculated. All pens were 

fed the all-concentrate ration. In Trial II the cows were divided into 

two pens, one inoculated and one control. 

The cows in Trial I did not learn to use the atuomatic watering 

system. Inoculation did not produce significantly faster gains nor better 

feed conversions. The cows did produce a heavier carcass which resulted 

in a profit. 

The chemical analysis of the carcasses showed an increase in the 

percent fat and a decrease in the percent moisture on the longer fed 

cattle. There was an increase in total carcass protein in the longer 

fed cattle. 

Inoculation of the cows in Trial II produced significantly faster 

gains and feed conversions. Although there was a drop in market price 

after these cattle were purchased, they still produced a higher dollar 

gain than the cows in Trial I. 
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