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aiAPTER I 

INTRODUCTION 

Cattle feeding has become a highly competitive indiistry 

subject to wide variations in prices, margins, and profits. 

The rising costs of animal production demand that more emphasis 

be placed on production of greater quantities of quality meat 

in shorter periods of time and at a reduced cost per pound. 

Economical and efficient feeding is the most effective 

conversion of available feedstuffs into the desired quality 

of meat at the lowest possible cost per unit. The type of 

ration, method of feeding, and length of feeding period may 

vary widely according to the opportunities available to the 

feeder, but there can be no conproir.ise in adequate supple

mentation of basic feedstuffs to insure optimum utilization 

of their productive potentials. 

Economical feeding becomes almost automatic in the cattle 

feeding enterprise because it is the productive factor which 

makes possible the full expression of good rr.anageraent and 

merchandising. Economical and efficie.t feedl...' does not assure 

financial success, but its value can liardly hv over emphasized. 

Because the most profitable return is the guiding 



objective of cattle feeding, cost and performance must be 

considered simultaneously in the selection of ration ingredi

ents and the proportions whicli are used. Considering that feed 

represents about 75 percent of the total feeding cost, the ration 

chosen must produce the greatest net profit as well as be the 

most productive in terms of rate of gain and efficiency of feed 

utilisation. A practical least cost ration should Improve the 

feeding margin. 

In almost all feeding enterprises, energy is the principal 

required nutrient. Consequently, energy is most often the 

limiting factor effecting productivity levels and associated 

costs. As much as 75 percent of the total ration cost may be 

spent in supplying the energy needs of yearling cattle. 

It has been found by many investigators that grain 

sorghur. is a good energy source for livestock (Lofgreen, 1961; 

Eng, 1965). Kunkel (1959) found grain sorghum to be generally 

equal to or better than other cereal grains in the production 

of gair.. The similarity in chenical composition of corn and 

grain sorghur. is shown in Table 1. The feeding value and the 

relatively low purchase price of grain sorghum combine to make 

grain sorghuni a desirable feedstuff. 

Many grain manufacturing industries produce by-products 

which are excellent feedstuffs. In the dry milling of grain 

sorghum and corn, a by-product, known as honiny feed, is 



produced. If properly priced and of sufficient feeding quality, 

these by-products could be used to lower the cost of existing 

livestock rations. 

Feeding grain to livostock sacrliices from 70 to 90 

percent of the protein and calorics in the grain otherwise 

available for human consumption (Leonard £C. i^>» 1963). Although 

only about 2.8 million tons of grain sorghum were consumed as 

food for humans in the United States and the world in 1966, 

great poHsiblllties exist for increased usage in this way (Tate, 

1966) . Industrial uses of grain sorghums are also likely to 

expand during the next few years. Grain sorghums are strongly 

competitive in price and possess the desired chemical composition 

for successful use as a raw material in the production of human 

goods (Harden, 1963; Eng ££ ̂ . , 1966). In future years, it is 

possible that the expanded usage of cereal grains for human needs 

will leave only the by-products for animal feeding purposes. 

There is, then, a current and a future need for research 

in the use of cereal grain by-products for animal feeding 

purposes. 

This study was conducted to determine what effect hominy 

feed has on feedlot performance and carcass ci.aracteristics 

when used as a partial or total replacement for grain sorghum 

in an all-concentrate fattening ration for beef cattle. 



CHAPTKR IT 

REVIKVJ OK LlTKHATl'IK 

Cereal grninj; are by far the most impoitant sources of 

concentrated carboliydratos for anlmab. (Leonard e_t £l̂ . , 1963). 

Nutritionally, carbohydrates are usid by the anii.al as the 

principal source of enerj-.y (Maynnrd, 1951). The value of cereal 

grains as energy sources is explained largely by the fact that 

starch is the main carbohydrate constituent of the cereal grains. 

Starch breaks down in the digestive tract into simpler 

and more easily digested sugars to supply the animal body with 

its prirary source of energy (Loosli, 1959). Cereal grains also 

contain varying percentages of oil. Although the amount present 

never constitutes a large part of the whole kernel, the oil 

furnishes additional calories (Majors, 1951). 

Watson ejt ̂ 1^. (1959) found that every 1 percent of starch 

in the kernel replaced by oil increases thf caloric content 1 - 1/2 

percent. The proxinate analysis of corn and grain sorgimm is given 

in Table 1. 

Structurally, all cereal grains are co:nposec] of three 

main parts: endosperm, v.'hi(h contains the starch portion and a 

larger part of the protein; genn or cî bryo, which contains oil, 

considerable protein, and a large nnount of minerals; and the 



pericarp or seed coat. The pericarp, also called bran, consists 

mainly of cellulose and hemiccllulose, with some lignin and protein. 

The relative position of the component parts of the com and grain 

sorghum kemel is shown in Figures 1 and 2. Leonard et, ̂ . (1963) 

found the relative proportions of the com kemel parts to be: 

endosperm, 85 percent; embryo and scutellum, 10 percent; and the 

pericarp with remnants of the nucleus, seed coats, and pedicel, 

5 percent (Table 2), 

TABLE 1 

PROXIMATE ANALYSIS OF CORN, CORN HOMINY FEED, GRAIN SORGHUM, 
AND GRAIN SORGHUM HOMINY FEED 

Feedstuff 

Com Hominy 

Com 

Grain Sorghum 

Grain Sorghur. 
Hominy 

Crude 
Protein 

10.5 

10.0 

10.9 

10.4 

Fat 

5.5 

3.0 

3.6 

5.7 

Fiber 

5.0 

2.0 

2.3 

4.1 

Nitrogen-
Free Extract 

65.7 

70.0 

69.7 

66.7 

Ash 

2.8 

2.8 

3.1 

• • 

Total 
Digestible 
Nutrients 

84 

79 

74 

76 

TABLE 2 

DISTRIBUTION OF TtlE CHEMICAL COXSTITL^NTS OF CORN 

Fraction 

Endosperm 

Germ 

Bran 

Prop 
Who 

ortion 
le Grai 

85 

10 

5 

of 
Ln Ash 

.31 

10.1 

.84 

Protein 

9.1 

18.8 

3.7 

Oil 

.8 

34.5 

1.0 

Starch 

86.4 

8.2 

7.3 

Sugar 

.64 

10.8 

.34 
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The chemica l composi t ion of the corn k e r n e l r e f l e c t s i t s v a l u e 

for feed uses (Leonard et^ £ 1 . . , 1963) . The average composi t ion of 

the c o m k e m e l i s approx imate ly as f o l l o w s : w a t e r , 13 .5 p e r c e n t ; 

p r o t e i n , 10 p e r c e n t ; o i l , 3 p e r c e n t ; s t a r c h , 61 p e r c e n t ; o t h e r 

c a r b o h y d r a t e s , 9 . 7 p e r c e n t ; and a s h , 2 . 8 p e r c e n t (Table 1 ) . 

Myrlk (1903) found t h a t ccxnposition of the component p a r t s 

of the k e m e l may vary and i s impor tan t i n de te rmin ing the v a l u e of 

the b y - p r o d u c t s for feed u s e s . The chemical composi t ion of t h e 

component p a r t s of the c o m k e m e l on a m o i s t u r e - f r e e b a s i s I s g iven 

i n Table 3 . 

TABLE 3 

PERCENTAGE COMPOSITION OF THE COMPONENT PARTS 
OF THE CORN KERNEL 

Chemical 
Analysis 

Protein 

Oil 

Sugar 

Starch 

Ash 

Endosperm 

73.1 

15.0 

28.2 

98.0 

18.2 

Embryo P e r i c a r p 

23.9 3.2 

83.2 1.2 

70.0 1.1 

1.3 0 .6 

78.5 2 .5 

l:\ the dry rr.illing of corn the germ and hull are removed from 

the com meal. The fine siftings from the starchy portions are also 

removed (Morrison, 1959). The useful by-products are hominy feed, 

com bran, corn germ cake, and com germ meal (Morrison, 1959). 
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Com hominy feed is a mixture of corn bran, corn germ, and 

part of the starchy portion of the corn kernel (Matz, 1959). Corn 

hominy feed contains approximately 10.5 percent protein, 5.5 percent 

fat, 5 percent fiber, 2.8 percent ash, and 65 percent nitrogen free 

extract (Table 1). 

Com hominy feed resembles ground corn in composition and is 

about equal to it in feeding value for the various classes of live

stock (Morrison, 1959). Morrison (1959) also found that com hominy 

feed is usually higher than corn in protein (Table 1) and is some

what more bulky. 

Com hominy feed because of its high carbohydrate content 

(Table 1), its fairly high fat content, and the high digestibility 

of its nutrients, contains a larger amount of total digestible 

nutrients than corn or other commonly used grains (Morrison, 1959). 

Branair.an (19"̂ 3) also found corn hominy feed to be an excellent source 

of energy producing nutrients and very palatable. 

In experin;ent3 with fattening cattle the value of hominy feed 

per ton has ranged from 90 to 100 percent of that of com (Morrison, 

1959) . Branaman et_ ajL̂. , (1943) compared corn hominy feed to shelled 

corn and found that the steers receiving the corn hominy graded 

4 percent higher. Thaliiian ejt a}^. (1944) found that steers fed corn 

hoainy sold for a higher price. 

It should be noted, however, that all the mentioned feeding 

trials used com hominy feed in a ration which contained roughage. 
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The literature contained no previous work using corn hominy feed in 

an all-concentrate ration. 

The structure of the grain sorghum kernel is similar to corn 

in gross aspects (Figure 2). It has an oil-bearing germ, a starch-

bearing endosperm, and a fibrous hull. However, there are some 

basic differences between the kernels. Grain sorghum contains a much 

higher proportion of homy endosperm (Matz, 1959). The micro structure 

of sorghum endosperm is much like corn endosperm. Polygonal shaped 

starch granules are embedded in a matrix of protein (Watson, 1959). 

In homy endosperm areas, protein strands tend to be thicker and 

the smaller starch granules are ir.ore firmly held in place (Watson, 

1955). In addition, Bailey (1963) found the extensive areas of horny 

endosperm was contained in an extremely dense peripheral layer. Many 

cells in this area are solid protein or contain only a few deeply 

embedded starch granules (Watson, 1955). The comparable areas in a 

com kemel show little or no dense peripheral layer. Grain sorghums 

are approximately 1 percent higher in protein and 1 percent lower in 

fat than is com (Wilson, 1948). 

Hubbard (1950) found the composition of the component parts 

of the sorghum kernel is important in determining the value of 

derivatives and by-products of the grain for feed uses. The mature 

seed of grain sorghuni consists of the- er..bryo or germ and the endosperm, 

both surrounded by a seed coat or bran (Harden, 1967). Ellis (1939) 

separated sorghurr. kernels into 82 percent endosperm, 10 percent 

germ, and 8 percent bran. The composition of the whole kemel and 
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its major component parts is given in Table 4. 

TABLE 4 

PERCENTAGE OF VARIOlS CONSTITUENTS OF THE GRAIN SORGHUM KERNEL^ 

Portion X of whole Ash Protein Oil Starch 

Endosperm 82 20.6 80.9 13.2 94,4 

Germ 10 68.6 14.9 76.2 1,8 

Bran 8 10.8 4.0 10.6 3.8 

^(Edward and Curtis, 1943). 

In the dry milling process of producing grain sorghum, 

sorghum grits, refined meal, and flour, grain sorghum hominy feed is 

produced. Essentially, grain sorghum hominy feed is a mixture of the 

bran, gen::, and part of the starchy portion of the grain sorghum 

kemel. The average composition of sorghum hominy feed is given In 

Table 1. 

T;.e literature contained no previous work using sorghum 

hominy feed in an all-concentrate fattening ration for beef cattle. 



CH.VPTER III 

EXl'KRIMENTAL PROCEDURE 

One hundred fifty black, Okie steers from the same 

herd were custom fed at the Tech foedlot. These were yearling 

cattle weighing approximately 630 pounds. The cattle arrived 

at the Tech feedlot October 14, 1967 and were immediately 

vaccinated, ear notched, and any required n.edication was given 

prior to Individual weighing. The cattle were then assigned 

to pens. 

Assignment to experimental treatments. The cattle were 

allotted to ten pens, fifteen head each, by the method of 

stratified randomization according to weight. The ten pens were 

then randon:ly assigned to five treatments of two pens each. Thus 

each treat-ent consisted of thirty animals. The treatments were 

assignee co pens as follows: pens 6N and 8N - control; 7N and 

9N - lOZ -.ilo hominy; ION and UN - 20% milo hominy; 12N and 

13N - 91Z milo ho-.iny; and pens 12 and 13 - 10% corn hominy. 

Feeding facilities and treatir.ents. The pens were much 

the same as the average feedlot, consisting of wire and cable 

fencing and sloped dirt floors for drainage, '.-.'ater was furnished 

by water bowls attached to a circulating system. The cattle had 

free access to iodized salt blocks. 

11 
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The cattle were placed on feed in a manner described 

by Durham «Bt̂  al_. (1966). On the first day they received 

1.5 percent of their body weight split into two feedings. This 

was raised one pound per day until unconsumed feed was found in 

the feed bunk. The cattle were then placed on self feeders 

for the duration of the experiment. 

The treatments were; 

1. Control - 91% of :..llo grain, 7% cottonseed meal, 

2Z minerals and additives. 

2. 10!l Milo Hominy - 81% milo, 10% milo hominy, 

7Z GSM, and 2% minerals and additives. 

3. 20% Milo Hominy - 71% milo, 20% milo hominy, 

7X CSM, and 2% minerals and additives. 

M. 91% Milo Hominy - 91% r.ilo hominy, 7% CSM, and 

2% riinerals and additives. 

5. 10% Corn Hominy - 81% milo, 10% corn hominy, 

7% CSM, and 2% minerals and additives. 

The preiaix used in the treatments is one used in all-

concentrate rations at this station. Tl\e premix provided 10 mg. 

of stilbestrol, 50 I. U. of vitamin E, 50,000 I. U. of Vitamin A, 

and 70 mg. of chlortetracycline per head per day. Minerals were 

also contained in the preir.ix to meet necessary requirements. 

After 55 days it was apparent that the cattle receiving 

the 91% milo hominy ration were gaining so slowly that they would 

not be ready for market in a reasonable period of time. They 
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were, therefore, switched to a ration containing 20% milo 

hominy. 

Weighing. The cattle were weighed approximately every 

28-30 daytt at 6:00 A. M. All animals were weighed individually 

and all weights were adjusted to "pay weights". The cattle 

were weighed at 6:00 A. M. prior to being shipped to Dallas, 

Texas that afternoon. 

Slaughter. All the cattle were slaughtered by Texas 

Meat Packers Inc., Dallas, Texas. The cattle left Lubbock in 

the afternoon and were slaughtered the next morning at 6:00 A. M, 

Carcass data was obtained the following day. 

Proviuction costs. Production costs were figured using 

the following prices for feed ingredients: 

Milo $2.10 cwt. 

CSM 4.30 cwt. 

Precix 4.60 cwt. 

?rice/ton 46.08 

Yardage 8.00 

Total $54.08/ton feed 

Data. Records of average daily gain, efficiency of 

feed utilization and feed consu:,.pLion were kept. These 

computations were based on the initial or "pay weight" of the 

cattle. A 4 percent pencil shrink was applied to the final 

weights to comply with this practice in marketing (Martin, 1968) 
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Hot carcass weight, liver abscess incidence, U. S. D. A. carcass 

grade, rib eye area, fat thickness at the 12th rib, marbling 

score, and estimated kidney fat were obtained at the packing 

plant. Dressing percent was figured using the hot carcass weight 

arithmetically shrunk by 2.5 percent. 

All data was subjected to analysis of variance using the 

following model: X - U + t. + e . Least significant 

differences were used to determine which treatments differed 

when analysis of variance showed a significant difference present 

between treatments. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Average daily gain, feed consumption, and efficiency of 

feed utiliratlon were kept for each of five feeding periods. These 

results are shown in Table 5. At the end of the second feeding 

period, treatment 4 was switched to treatment 3 because of the poor 

perfonr.ance of the cattle. These cattle compensated for their poor 

performance in periods I and II and at the end of the experiment, 

treatment 4 did not differ significantly from the other treatments 

when average daily gain and feed consumption were considered (Table 6) 

During the final 10 day feeding period the watering system 

burst as a result of a severe ice storm which struck the Lubbock 

area. Consequently, the cattle were under considerable stress during 

the first part of the final feeding period. The performance of the 

cattle during the final 10 days is shown in Table 5. 

The final feedlot performance of the cattle is summarized in 

Table 6. At the end of the feeding period, significant statistical 

differences were found in the efficiency of feed utilization between 

treatments. Treatments 1 ar.t! 5 had significantly (P<.05) higher 

efficiency of feed utilization. No other statistically significant 

differences were found in the feedlot performance of the cattle. 

15 
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Item 

Average 
Dally 
Gain 

Efficiency 
of Feed 
Utilization 

Feed 
Consumption 

Period 

o 

3 
4 
5 

FEEDLOT • PER]\̂ !0 

Treatment 

1 

2 

3 

•4 

5 

1 

2 

3 

5 

1 

2 

3 

4 

5 

I.er 

28 
27 
27 
35 
10 

1 /1'., 

cays 
days 
days 
days 
days 

TABLE 5 

w\NCE ON A 

1 

2.2 

2.0 

2.7 

1.2 

2.6 

8.8 

9.9 

7.9 

15.6 

7.6 

18.8 

19.6 

21.0 

17.9 

19.7 

PERIOD 

2 

3.5 

3.0 

2.8 

2.4 

2.9 

7.1 

7.9 

9.5 

9.9 

7.9 

22.4 

23.6 

25.9 

22.1 

22.4 

BASIS 

Period 

3 

2.7 

2.6 

2.4 

3.4 

3.0 

8.0 

8.9 

9.3 

7.5 

7.3 

21.5 

23.1 

21.9 

24.4 

21.9 

1 

4 

2.3 

2.4 

2.3 

2.4 

2.9 

8.9 

9.4 

9.9 

10.4 

9.0 

21.7 

22.0 

22.8 

24.9 

21.4 

5 

,37 

,63 

1,4 

.81 

.85 

54.3 

36.8 

16.1 

29.9 

25.1 

22.0 

22.4 

22.1 

24.1 

21.4 
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MEAN 

Item 

No. of an imals 

Avg. I n t . Vst. 

Avg. F i n . Wt. 

Avg. Dai ly Gain 

Avg. Feed Cons. 

E f f i c i e n c y of Feed 
U t i l i z a t i o n ^ 

2 
Feed C o s t / l b . g a i n 
Avg. Hot Carcass Wt. 

3 
Dress ing P e r c e n t 

Marbling Score 

Depth of Fat a t 12th 
Rib ( i n . ) 

Rib Eye ( s q . i n . ) 

U. S. D. A. Grade 
Z Pri.T.e Carcass 
% Choice Carcass 
Z Good Carcass 

No. Abscessed L ive r s 

TABLE 6 

FEEDING TRIAL 

1 

30 

632.6 

946.4 

2.42 

21 .21 

8.73 

23.57 

574.5 

60 .7 

12.6 

.43 

11.32 

3.3 
86.7 
10.0 

2 

HNAL RESULTS - 129 

2 

30 

634 .1 

934.9 

2 .33 

22.06 

9.46 

25.54 

574.3 

61 .43 

10.6 

.39 

11 .01 

0 
67.0 
33.0 

2 

Treatment 

3 

30 

630.0 

941 .8 

2.42 

22.79 

9 .43 

25.46 

572.3 

60.76 

10.5 

.39 

10.98 

0 
83.3 
16.7 

1 

DAYS 

4 

30 

632.2 

921 .3 

2.24 

22 ,61 

10,09 

27,24 

554.2 

60,16 

9.9 

.37 

10,59 

0 
80.0 
20.0 

1 

5 

30 

630,4 

959,9 

2 ,55 

21.34 

8.36 

22.57 

586.0 

61 .05 

12 .01 

.45 

11 .41 

10 
83.3 

6 .7 

0 

Based on pay weights at the ranch in Los Alamos, New Mexico and 
final feedlot weights arithmetically shrunk 4%. 

2 
Grain sorghum, grain svr^'wur.. hor.;:ny feed, and corn hominy feed 

figured at $2.10/cwt. 

Based on final feedlot weight aritii-.etically shrunk 4% and hot 
carcass weight arithmetically shrunk 2.5%. 

4 
Slight = 7, small = 10, modest = 13, moderate = 16, etc. 
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From the feedlot data presented in Table 6 it would seem 

that addition of grain sorghum hominy feed to the control ration 

has a negative effect on cost per pound of gain and efficiency of 

feed utilization, while com hominy feed has a positive effect. 

Considering that com hominy feed and grain sorghum hominy feed 

are of comparable particle size and proximate analysis (Table 1), 

the cause for the difference in feedlot performance of the cattle 

is not clear. There was apparently little difference between the 

10 percent and 20 percent level of grain sorghum hominy feed on 

feedlot performance. 

Carcass data is summarized in Table 6. There were no 

statistically significant differences between treatments when 

carcass data was considered. Although not statistically significant, 

the control and treatment 5 had better marbling scores than the 

grain sorghum hosiny groups, but com hominy feed showed no marbling 

score advantage over the control (Table 6). Further Investigation 

would show whether or not a significant difference exists between 

the effect of com hominy feed and grain sorghum hominy feed on 

marbling scores. 

The U. S. D. A. carcass grades were quite variable, although 

there were no statistically significant differences between treat-

r.ents. Treatrent 2 had 67 percent of tiie cattle grading Choice, while 

the other grain sorghum hominy groups averaged approximately 82 percent 

Choice. The control and treatiT-.ent 5 averaged 90 percent and 93,3 percent 
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Choice respectively. Again, further investigation might prove these 

to be significant differences in the effect of grain sorghum hominy 

feed and corn hominy feed in an all-concentrate fattening ration. 

Liver abscesses occurri'd in only 4 percent of the cattle and 

were not significantly distributed between treatments (Table 6). 

Com hominy feed replaced 10 percent of the grain sorghum 

quite well in all p'aases of the experiment and proved to be more 

valuiible than grain sorg!;um in the rations used in this experiment. 

Grain sorghum hominy feed was less effective as a replacement feed

stuff for grain sorghum, but could be used as a partial replacement 

for grain sorghum if properly priced. However, total replacement 

of grain sorghum in an all-concentrate fattening ration was impractical 

in this experiment. 

it is the feeling of the author that further investigation 

into the use of .lominy feed by-products as partial grain replacements 

would yield r.uch useful information and provide a means of further 

evaluating these feedstuffs for future use as an animal feed. 



CHAPTER V 

Sl'>i>;ARY 

One hundred-fifty yearling black Okie steer cattle weighing 

approxir.ateiy 630 pounds were randomized into 10 pens of 15 head 

each. Five feeding treatments were assigned two replicates of 15 

each as follows: (1) control, 91 percent milo, 7 percent cottonseed 

meal (CSM), and 2 percent additives; (2) 81 percent milo, 10 percent 

grain sorgr.um hominy feed, 7 percent CSM, and 2 percent additives; 

(3) 71 percent milo, 20 percent grain sorghum hominy feed, 7 percent 

CSM, and 2 percent additives; (4) 91 percent grain sorghum hominy 

fee*-, 7 percent CSM, and 2 percent additives; (5) 81 percent milo, 

10 percent corn hominv feed, 7 percent CSM, and 2 percent additives. 

The catcle receiving treat~.ent 4 were shifted to treatment 3 after 

55 days because they were gaining so slowly that it would have been 

ir.posslble to market them in a reasonable period of time. After 

129 days on feed, the cattle were slaughtered and carcass data 

recorded. 

Ti'.ere were no statistically significant differences between 

the aver£ige daily gains of treaL::ients. Treatments 1 and 5 had 

significantly better feed conversions. The control and treatment 5 

had better r.arbling scores than die grain sorghum hominy groups, but 

com ho~.iny showed no marbling score advantage over the control. 

20 
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There was apparently little difference between the 10 percent and 

20 percent level of grain sorghum hominy feed on performance. The 

91 percent level of grain sorghum hominy feed was unsatisfactory 

as a total replacement for sorghum grain. 
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