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CHAPTER I 

INTRODUCTION 

There has been an increase in the number of cattle fed 

in Texas in the past twelve years from 350,000 head in 1958 

to almost 3,000,000 head in 1970 (Howard, 1971). This has 

brought with it an intensive interest in cattle feeding on 

the High Plains of West Texas. As the size and number of 

feedlots has expanded, the demand for new or improved pro

duction techniques has become apparent. Cattle feeders are 

always interested in obtaining the best possible production 

at the lowest possible cost. The use of feedstuffs readily 

available in the area is one way of obtaining the lowest 

possible cost of production. On the High Plains of Texas, 

there are readily available concentrate feedstuffs such as 

grain sorghum, cottonseed meal, and urea; whereas, rough

ages such as hays are often in short supply. 

Many feeders and researchers believe that a small 

amount of roughage is needed in feeder cattle rations for 

optimum performance and to aid in management. Roughages 

may increase the cost of rations due to one or more of the 

following factors: (1) the limited supply available on the 

High Plains; (2) the lack of mechanization in handling of 

forage crops; (3) increased storage problems; (4) the in

terest on the investment required at harvest time to 

purchase a year's supply of roughages; and (5) the low 



nutritive value of many roughages. It has been demon

strated (Thomas and Meyers, 1P61; Wise ejt aj_. , 1961: Pope 

ejt aĵ . , 1963b; and Durham et̂  aĵ . , 1964) that all-concentrate 

rations have increased the efficiency of feed utilization. 

These factors have led to much interest in the feeding of 

roughage substitutes, low levels of roughage or all-

concentrate finishing rations. 

The use of roughage substitutes is an area of poten

tial improvement for feeder cattle rations. 

The possibility of adding an inert synthetic roughage 

which is available, cheap, uniform in chemical and physical 

properties, and will maintain normal rumen function and an

imal health has been created by a new plastic material 

which consists of small (about 1 cm x 1/2 cm x 3/4 cm) 

particles of polyethylene plastic. These particles are fed 

for a short time during the beginning phase of the feeding 

period. This study was designed to evaluate the feedlot 

performance and carcass characteristics of steers fed on an 

all-concentrate ration, an all-concentrate ration with plas

tic roughage substitute, and two rations containing low 

levels of locally available roughages (alfalfa hay and cane 

hay-cottonseed hulls). 



CHAPTER II 

LITERATURE REVIEW 

All-concentrate 

During the past twelve years, the feeding of all-

concentrate rations to beef cattle is an area that has 

merited extensive research. The initial report of Geurin 

et al. (1959) demonstrated that rolled barley could be fed 

successfully to beef cattle in an all-concentrate ration. 

This study showed higher average daily gains and improved 

feed efficiency when the rolled barley ration was compared 

to ground ear corn rations. Other early workers, Hayer e^ 

al. (1960), Thomas and Meyers (1961), Harper et a]_, (1962) 

and Pope et_ al_. (1963a), fed all-concentrate rations ob

taining satisfactory performance. 

Successful feeding of an all-concentrate ration con

taining ground shell corn as a grain source was reported by 

Wise e_t̂  al̂ . (1961). This series of four experiments indi

cated that feeder cattle performed satisfactorily when 

soybean meal or urea was used as the protein supplement. 

The addition of 1.13 kg of long or ground hay to the rations 

failed to produce improved performance. The amount of con

centrate required per unit of gain was similar in both the 

all-concentrate and the hay rations. 

Economical gains and feed efficiencies have been pro

duced in finishing cattle with dry-rolled milo (Ellis, 



Durham and Stovell, 1963; Durham et_ al̂ . 1964) and steam-

rolled milo (Pope et_ ad. 1963b). 

The recent review of all-concentrate feeding by Wise 

et al. (1968) noted that cattle fed all-concentrate rations 

required less feed per unit of gain than cattle fed conven

tional roughage containing rations. These reviewers 

further suggested that all-concentrate feeding was suited 

to mechanical handling of feed and takes advantage of the 

highly mechanized production of grains with the usual lower 

cost of nutrients from grains as compared to nutrients from 

roughages. In summarizing, they stated that most workers 

found that cattle fed all-concentrate rations had lower 

daily feed consumption and gains similar to those of cattle 

fed conventional rations. 

All-concentrate versus Low Level Roughage 

Trials which have compared all-concentrate and roughage 

containing rations have yielded variable results. Thomas 

and Meyers (1961) conducted trials comparing a steam-rolled 

barley ration with the additions of no hay, 0.91 kg of hay 

per head per day, or 2.72 kg of hay per head per day. Dur

ing the 140-day feeding period, less feed per unit of gain 

was required for the steers receiving no hay, although aver

age daily gains were slightly higher in the steers receiving 

0.91 kg of hay per head per day. 



Pope et̂  al_. (1963b) compared an all-concentrate ration 

based on 74% steam-rolled milo with a conventional ration 

containing 50% steam-rolled milo and 24% cottonseed hulls. 

They observed that calves fed the all-concentrate ration 

gained slightly faster, consumed 0.95 kg less feed per dav, 

and required 8.7% less feed per unit of gain than those fed 

the conventional ration. Similar results were found when a 

91% steam-rolled milo ration was fed. 

Ellis (1965) reviewed the results of 27 trials which 

evaluated all-concentrate rations and using approximately 

3,300 cattle. The summarized figures for average daily 

gain, average daily feed intake and feed efficiency, re

spectively, were given: all-concentrate - 1.20 kg, 8.67 kg, 

and 7.24; part-roughage - 1.15 kg, 10.16 kg and 8.82. 

Comparison of the performance of all-concentrate ra

tions and part-roughage rations generally indicated that 

rates of gain were equal, and feed consumption values were 

lower with all-concentrate rations, resulting in less feed 

required per unit of gain. The review of Wise et̂  al̂ . (1968) 

indicated that feed intakes of cattle fed all-concentrate 

rations were about 2% of the average body weight of the 

cattle during the trials compared with 2.5% to 3% of the 

body weight of those fed conventional rations in over 20 

trials at North Carolina. 



Roughage Substitutes 

The search for a roughage or roughage substitute which 

would be a suitable replacement for hay has led to many 

trials comparing rations containing roughage substitutes 

with rations containing one or more levels of hay. Compar

isons were usually not made with all-concentrate rations 

without roughage substitutes. Some roughage substitutes 

have been extensively evaluated and reviewed in the litera

ture, while others have seen only limited work. 

Sand. The addition of blasting sand at a level of 2% 

in high concentrate rations showed a slight increase in 

gains in work conducted by Cooley and Burroughs (1961) and 

Woods e_t al̂ . (1961) , but further investigation by Haskins et̂  

al. (1969) failed to substantiate the earlier findings. 

Oyster Shell. The evaluation of early studies using 

oyster shell is difficult since all-concentrate rations were 

not used as controls. The apparent superiority of oyster 

shell supplemented rations to roughage containing rations 

may simply be an effect of feeding a higher concentrate ra

tion (Meiske and Goodrich, 1970). 

Goodrich e_t al_. (1968) compared oyster shells as a 

partial or complete replacement for ground alfalfa-brome 

hay in rations for finishing cattle. In this study, cattle 

were fed rations containing no roughage, 2.5% oyster shell, 

7.5% hay, 7.5% hay plus 2.5% oyster shell and 15% hay. The 

cattle fed all-concentrate or 2.5% oyster shell made slower 



(P< .05) average daily gains, but, also consumed less feed 

daily (P<.05). The cattle fed 15% hay consumed more feed 

(P< .05) than those fed any other ration. Liver abcesses 

were not significantly affected by ration. 

Karr and Hodge (1968) fed rations containing all-

concentrate and 1.5%, 2.5% and 3.5% oyster shell and 

compared them to rations containing 13% cottonseed hulls. 

Reduced gains occurred with the all-concentrate and oyster 

shell containing rations, but improvement was noted in the 

efficiency of feed utilization with these rations. Compar

ison of oyster shell and beet pulp as roughage sources 

showed gains to be equal for both roughage sources (Matsu-

shima e_t al̂ . , 1968) . 

White et̂  al_. (1969) noted that cattle fed ground rice 

straw at 5% level or ground alfalfa hay at the 5 or 20% 

level made faster gains than cattle fed 5% oyster shell. 

The gains with 5% oyster shell and 20% rice straw were simi

lar. Williams e_t al_, (1970) found decreased gain, decreased 

feed consumption and lowered feed efficiency when oyster 

shell was added to all-concentrate or 20% roughage ration. 

Polyethylene. Ground or particle polyethylene has been 

used as an inert source of bulk with all-concentrate rations 

in trials by Hughes e_t al̂ . (1964); Ewing, Hughes and Nelson 

(1965); Hughes and Ewing and Pope (1966); Boling e^ al. 

(1967); and Boling, Kowalczyk and Houser (1969). In compar

ing rations containing 10% chopped alfalfa, 10% cottonseed 
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hulls or 10% polyethylene pellets with all-concentrate 

rations, Conrad, Neal and Riggs (1967) found that the all-

concentrate ration had the lowest efficiency of feed 

utilization value whereas the 10% polyethylene ration had a 

17% higher conversion. The 10% polyethylene ration had a 

12.5% higher feed intake than the all-concentrate ration. 

The highest daily gain was with the cottonseed hull ration, 

with the all-concentrate ration being intermediate, and the 

alfalfa and polyethylene ration being the lowest. White 

and Reynolds (1969) , in comparing a 20% polyethylene ration 

with an all-concentrate ration, obtained an increased feed 

consumption (P< .05) with the polyethylene. Haskins e_t al . 

(1969) did not demonstrate a difference in cattle perform

ance when comparing all-concentrate and 5% polyethylene 

rations. 

Polyethylene plastic is now available to feed commer

cially in a particle size 1 cm x 1/2 cm x 3/4 cm. The 

particles are fed after all natural roughage has been re

moved from the all-concentrate ration. It is recommended 

that 0.5 pound per head daily be fed for six days or until 

three pounds have been consumed. The all-concentrate ra

tion is fed until the end of the feeding period (Meiske and 

Goodrich, 1970). 

The comparison of all-concentrate rations with poly

ethylene particles and all-concentrate rations alone showed 

equal performance and similar carcass characteristics in 



trials conducted by Dexheimer, Meiske and Goodrich (1970). 

The profit was lower in the steers fed polyethylene parti

cles due to cost of the roughage substitute and the slightly 

lower carcass grade (which was not statistically signifi

cant). The plastic particles were not found in the rumen 

at slaughter. 

Equal daily gains were produced by Dunbar and Lof-

green (1970) when rations consisting of 90% concentrate 

(7% alfalfa hay and 3% sudan hay), all-concentrate, or all-

concentrate plus plastic particles were fed. Similar feed 

efficiencies were yielded by the all-concentrate and the 

all-concentrate plus polyethylene particles, that were 

slightly better than the 90% concentrate ration. The great

est feed consumption was with the 90% concentrate ration: 

the all-concentrate ration produced the least consumption. 

Urea. Feeding urea as a non-protein nitrogen source 

to feedlot cattle has been thoroughly reviewed by a number 

of investigators, with the most recent review given by 

Oltjen (1969). 



CHAPTER III 

EXPERIMENTAL PROCEDURE 

A feeding trial was conducted on four major feeding 

treatments whi-̂ h were composed of dry-rolled grain sorghum 

rations with various roughage sources (tables 1, 2, 3, 4, 

and 5). The main treatments were: (1) all-concentrate; 

(2) all-concentrate and polyethylene prills (commercially 

known as Ruff-Tabs); (3) chopped alfalfa hay at the level 

of 10% in the ration; and (4) chopped cane hay and cotton

seed hulls at the level of 5% each. 

The rations were supplemented with urea (tables 1 and 

2) or cottonseed meal (tables 3 and 4) as the nitrogen 

source. Each ration was adjusted to be isonitrogenous at 

11.8% crude protein. The variation of nitrogen sources 

formed subtreatments 1 and 2. The steers in treatment 2 

were initially offered polyethylene prills at the rate of 

0.23 kg per head daily for six days. However, only 0.15 kg 

per head daily had been consumed after four days, requiring 

the remixing of the remaining prills and feeding for five 

additional days to obtain the recommended consumption of 

1.4 kg. 

Two-hundred feeder steers averaging 295 kg were al

lotted to sixteen groups of 12 or 13 animals and fed for 136 

days. The cattle were allotted on the basis of weight and 

color after initial fat thickness values were determined bv 

10 
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TABLE 1 

RATION CONTENT (% AIR-DRY BASIS) - UREA 

Ingredient 
Ruff-Tabs and 5% cane hay- 10% 
all-concentrate S's cottonseed hulls alfalfa 

Grain sorghum, 
dry-rolled 

Cottonseed 
hulls 

Cane hay 
(chopped) 

Alfalfa hay 
(chopped) 

Premix 

Salt 

Total 

97, 

0. 

0. 

0. 

2 

0 

100 

4 

.0 

.0 

.0 

.3 

.3 

.0 

87.8 

S.O 

5.0 

0.0 

1.8 

0.4 

100.0 

88.0 

0.0 

0.0 

10.0 

2.0 

0.0 

100.0 
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TABLE 2 

PREMIX COMPOSITION (LB., AIR-DRY BASIS) - UREA 

Ruff-Tabs and 5% cane hay- 10% 
Ingredient all-concentrate 5% cottonseed hulls alfalfa 

Urea (45% N) 840.0 

CaCOj 440.0 

Salt 102.0 

Polyphos 480.0 

Vitamin A 
(30,000 I.U./g) 12.4 

Chlortetracycl 
(50g/lb) 

Trace mineral 
premix 

Sulfur, 
elemental 

ine 
5.6 

40.0 

80.0 

880.0 

350.0 

72.0 

560.0 

12.4 

5.6 

40.0 

680.0 

140.0 

400.0 

480.0 

12.4 

5.6 

40.0 

4 
A 

•< 

80.0 80.0 

Total 2,000.0 2,000.0 2,000.0 



TABLE 3 

RATION COMPOSITION--COTTONSEED MEAL (%) 

13 

Item 
Ruff-Tabs and 5% cane hay- 10% 
all-concentrate 5% cottonseed hulls alfalfa 

Sorghum grain 

Cottonseed meal 

Cottonseed hulls 

Cane hay 

Alfalfa hay 

Premix 

89.4 

8.1 

0.0 

0.0 

0.0 

- 2.5 

78.9 

8.6 

5.0 

5.0 

0.0 

2.5 

82.1 

5.4 

0.0 

0.0 

10.0 

2.5 

Total 100.0 100.0 100.0 
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TABLE 4 

PREMIX COMPOSITION (LB., AIR-DRY BASIS) - COTTONSEED MEAL 

Ruff-Tabs and 5% cane hay- 10% 
all-concentrate 5% cottonseed hulls alfalfa Ingredient 

Cottonseed mea 
(41% solu.) 

CaCOj 

Salt 

Polyphos 

Vitamin A 
(30,000 I.U 

Chlortetracycl: 
(50 g/lb) 

Trace mineral 
premix 

1 

./g) 

ine 

702, 

680, 

400, 

160. 

12. 

5. 

40. 

.0 

.0 

.0 

.0 

.4 

.6 

,0 

742.0 

640.0 

400.0 

160.0 

12.4 

S.6 

40.0 

1,242.0 

120.0 

400.0 

180.0 

12.4 

5.6 

40.0 

1 
t 

4 

•> 
a' 

0' 

I 
2,000.0 2,000.0 2,000.0 
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TABLE 5 

CHEMICAL COMPOSITION OF RATIONS 

All- 10% 5% cane hay-
Ration concentrate alfalfa hay 5"̂  cottonseed hulls 

Chemical analyses, DM basis, % 

Organic 

matter 96.63 96.11 96.22 

Ash 3.37 3.89 3.78 

Nitrogen 2.55 2.45 2.45 

Calcium 0.59 0.51 0.58 

Phosphorus 0.58 0.85 1.04 

Gross energy, kcal/g, 
DM basis 4.200 4.390 4.218 
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Sonoray (C. B. Ramsey, personal communication). Feedlot 

performance was evaluated on the basis of average daily 

gain, feed consumption, and feed per unit of gain. Feedlot 

gains were computed on the basis of final feedlot weight 

adjusted to an equal dressinc percentage of 62% to account 

for carcass weight differences (Albin, 1969). In the car

cass evaluations, dressing percentage was determined on a 

warm carcass basis, live weight arithmetically shrunk 4%. 

The data were subjected to analysis of variance accord

ing to methods described by Steel and Torrie (1960) . 

Differences among treatment means were tested for sig-

nificance by the multiple range test (Duncan, 1955). Feed i 
> 

analysis for crude protein was conducted according to the i 

A.O.A.C. (Association of Official Agricultural Chemists, 

1965) method. Calcium was chemically analyzed by the pro-
'.I 

• I 

cedure outlined by Hunt (1963). Phosphorus was chemically * 

analyzed by the procedure outlined by Sumner (1944). 

Upon arrival at the feedlot in the fall of 1969, the 

cattle were individually weighed and ear-tagged. The next 

day the cattle were vaccinated for Blackleg, Malignant Edema, 

IBR and Leptospirosis, and treatments were conducted for 

internal parasites and cattle grubs. The cattle were 

slaughtered at a local slaughter plant in the winter of 

1970 to obtain data for carcass evaluation. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Feedlot performance data -̂ or the maior treatments 

(roughage source) are given in table 6. The evaluation of 

mean average daily gain demonstrated no statistical differ

ence in the performance for each ration type. The mean 

average daily gains were 1.33, 1.29, 1.29 and 1.20 kg for 

the all-concentrate, all-concentrate plus plastic particles, 

10% alfalfa hay, and 5% cane hay-5% cottonseed hulls, re

spectively. These findings are consistent with the reports 

of previous investigators Haskins e^ al̂ . (1969) , Dunbar and 

Lofgreen (1970), and Dexheimer, Meiske and Goodrich (1970). | 

Feed consumption per day was similar for the all- > 

concentrate and the all-concentrate plus plastic particles, ^ 

10.27 versus 10.03 kg per head per day; and, for the alfalfa 

hay and the cane hay-cottonseed hulls rations, 11.77 versus ; 

12.39 kg per head per day. A statistical difference (P< .05) 

was demonstrated in comparing the two all-concentrate ration 

types and the two roughage ration types. 

The mean efficiency of feed utilization (feed per unit 

of gain) was the same for the all-concentrate ration and 

the all-concentrate plus plastic particles (7.71 and 7.76, 

respectively), but was lower (P<.05) for the alfalfa treat

ment (9.13). The cane hay-cottonseed hull ration had a 

lower feed efficiency (10.34; P<.05) than the other three 

17 
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ration types. The higher efficiencies of utilization for 

the cattle fed all-concentrate rations coincides with the 

higher digestibilities of dry matter and organic matter ob

served by Skiles (1971) in digestion trials with these 

rations. The digestibilities o^ dry matter and organic mat

ter were respectively, 83.01%, 84.34% for the all-concentrate; 

83.52%, 84.64% for all-concentrate plus plastic particles; 

75.14%, 76.33% for alfalfa hay; and 77.63%, 78.58% for cane 

hay-cottonseed meal. 

Haskins, et̂  a^. (1969), in evaluating the performance 

of cattle, fed a variety of roughages and roughage substi

tutes including 1.36 kg hay per head per day, 5% cottonseed 

hulls and 5% ground polyethylene. These workers found the 

highest gain in the cattle fed hay, 1.21 kg per day, and 

the lowest in the cattle fed 5% ground polyethylene, 0.99 kg 

per day. This difference was the only one significant 

(P<.05). Feed consumption in the cattle fed hay was signifi

cantly higher (P<.05) than the other ration types. Cattle 

fed the all-concentrate ration, 6.93, or hay, 6.87, had bet

ter efficiency of feed utilization (P<.05) than the cattle 

fed 5% cottonseed hulls, 7.58, and 5% ground polyethylene, 

7.61. These results show the same general trends as those 

obtained in this trial. 

Dunbar and Lofgreen (1970) in a trial comparing a 90% 

concentrate, an all-concentrate, and an all-concentrate 

plus Ruff-Tabs, showed no differences in feedlot performance 
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criteria. In their trial, the average daily gains were 

1.40, 1.43, and 1.42 kg: feed consumption values were 7.91, 

8.20, and 8.61 kg per head per day; and the efficiencies of 

feed utilization were 5.76, 5.73, and 6.07 for the all-

concentrate, all-concentrate plus Ruff-Tabs and 90% 

concentrate rations, respectively. These results are in 

agreement with those found in this trial. 

The comparative feedlot trials of Dexheimer, Meiske 

and Goodrich (1970) compared all-concentrate and all-

concentrate plus Ruff-Tabs in feedlot steers. The cattle 

showed equal performance with these rations. Average daily 

gains were 1.70 and 1.63 kg; mean feed consumption data 

were 8.50 and 8.41 kg; and the feed per unit of gain was 

5.36 and 5.41 for the all-concentrate and Ruff-Tabs rations, 

respectively. Results of their trial are consistent with 

those shown in this study using all-concentrate and Ruff-

Tabs rations (table 6). 

A comparison of the feedlot performance characteristics 

of cattle supplemented with cottonseed meal or urea are 

presented in table 7. This data shows the performance of 

cattle fed with these supplements to be equal. Mean average 

daily gains were 1.33, 1.35 kg; feed consumption of 11.11, 

11.13 kg; and feed per unit gain being 8.35, 8.24, for the 

cottonseed meal and urea supplemented rations, respectively. 

Lowery and McCormick (1969) in trials comparing cotton

seed meal and urea as nitrogen sources did not demonstrate 
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TABLE 6 

MEAN FEEDLOT COMPARISONS (KG)^ 

Item All-Concentrate Plastic Alfalfa Cane-Hull 

Average daily 
gains 1.33 1.29 1.29 1.20 

Consumption 10.27 10.03 11.77 12.39 

Feed/gain 7.71 7.76 9.13 10.34 

^Means underlined by the same line are not significantly 
different (P< .05) . I 

1 

y 
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TABLE 7 

MEAN FEEDLOT PFRFOPMAMCE (KG) 

Item CSM Urea 

No. animals 97.00 94.00 

Average daily gains 1.33 1.35 

Consumption 11.11 11.13 

Feed/gain 8.35 8.24 
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differences in feedlot performance. Conditions and results 

of their study were similar to those shown in table 7. 

Carcass characteristics ^or cattle in the four major 

treatment groups are given in table 8. Dressing percent

ages varied from 62.4% to 63.5%, when calculated on a warm 

carcass basis, live weight arithmetically shrunk 4%. The 

mean carcass grade was high good. Final fat thicknesses 

were 11.30, 10.45, 10.30 and 12.26 mm for all-concentrate, 

all-concentrate plus plastic particles, alfalfa hay, and 

cane hay-cottonseed hull treatments, respectively. The 

cane hay-cottonseed hull fed cattle were significantly 

fatter (P< .05) than the other three groups. The greater 

fatness in the cane hay-cottonseed hull cattle may relate 1 
« 

to the higher feed consumption and the lower feed efficiency [ 
•I 

of this group. The fat thickness was the only carcass i 

characteristic that showed a significant difference (P<.05). ;' 

Most workers, Haskins e_t aĵ . (1969), Dunbar and Lofgreen 

(1970) and Dexheimer, Meiske and Goodrich (1970) , have not 

shown major differences in carcass characteristics in 

trials with similar ration treatments. 

The effect of nitrogen source on carcass characteris

tics is presented in table 9. Carcass grade was the only 

characteristic affected by nitrogen source. The cattle fed 

urea had a carcass grade (P< .05) which was lower than the 

cottonseed meal-fed cattle. The experiments of Lowery and 

McCormick (1969) also showed the only difference in carcass 
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Item 

TABLE 8 

MEAN CARCASS CHARACTERISTICS 

All-
Concentrate Plastic Alfalfa Cane-Hull 

Dressing percent 63,5 

Initial fat, mm 2.3 

Final fat, mm 11.3 

Marblingl 11.5 

Graded 10.0 

Liver abcesses, 
percent 15.2 

6 3 . 1 

2 .1 

1 0 . 4 

11 .7 

1 0 . 1 

6 3 . 1 

2 . 3 

1 0 . 3 

12 .2 

10 .6 

6 2 . 4 

2 .5 

1 2 . 3 * 

11 .9 

1 0 . 3 

0.0 12.2 0.0 

*(P<.05) - Cane-hull significantly different from 
other three treatments. 

^11 = small +; 12 = modest -; 13 * modest 0. 

^9 s good +; 10 = choice -; 11 = choice 0. 
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TABLE 9 

MEAN CARCASS CHARACTERISTICS 

Item CSM Urea 

Dressing percent 62.7 63.3 

Initial fat, mm 2.2 2.4 

Final fat, mm 11.1 11.0 

Marblingl 12.4 11.2 

Graded 10.6* 9.9 

Liver abcesses, 
percent 4.1 9.6 

*(P< .05) . 

^11 = small +; 12 = modest -; 13 = modest 0. 

9̂ « good •••; 10 = choice -; 11 = choice 0. 
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characteristics to be a one-third grade lower carcass grade 

in the urea supplemented cattle. 



CHAPTER V 

SUMMARY 

Two-hundred feeder steers averaging 295 kg were al

lotted to sixteen groups of 12 or 13 head and fed for 136 

days. Four major feeding treatments composed primarily of 

dry-rolled grain sorghum in all-concentrate, all-concentrate 

plus plastic particles, 10% alfalfa hay, and 5% cane hay-

5% cottonseed hull rations were supplemented with cottonseed 

meal or urea to be isonitrogenous at 11.8% crude protein. 

Mean daily gains were not different (P< .05) for the roughage 

treatments or nitrogen sources. Feed consumption was great

er for the roughage rations than the all-concentrate rations 

(P< .05). The values for feed per unit of gain did not dif

fer in the all-concentrate rations, but the mean for both 

roughage rations differed from each other and the all-

concentrate rations (P<.05). Final fat thickness was great

er for the 5% cane hay-5% cottonseed hulls than the other 

three rations (P<.05). There was no significant difference 

in other carcass characteristics (P<.05) from ration type. 

The only comparison differing significantly (P<.05) between 

nitrogen sources was carcass grade, being lower in the urea 

supplemented ration. 
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