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FOR FATTENING BEEF CATTLE 

R .M. Luther and L . B .  Embry 

Department of Animal Science 
Ag Experiment Station 

South Dakota State University 
A.S. Series 79-3 

Rations consis t ing of corn grain and limited high protein hay such as 
alf alf a appear to be satisfa ctory for fat tening beef cattle from about 700 
lb . to slaughter weight s without addit ional protein supplementat ion . The 
intake of carotene , a pre cursor to vit amin A, could be relatively low under 
these condit ions; and , therefore , a vitamin A supplement would be indicated . 
Methods of supplement ing vitamin A other than through a daily supplement 
may provide a more practical and economical means of admini stration . 
Feeding vit amin A in a free-choice mine ral supplement or administ ering the 
vit amin as a large one-time inj ect ion offers certain convenience and labor
saving advantage s to the cattle feeder . 

The obj ective of this experiment was to study the ef fects of adminis
ter ing vitamin A through a mineral supplement or inj ect ion on feedlot 
performance and liver storage of vitamin A. The feeding trial wa s conducted 
at the Jame s Valley Agricultural Res ear ch and Extens ion Center near Redfield 
during the suI1U11er and fall of 1 9 7 7 .  The present study also involved a 
comparison of conventionally-dried , solar-dried and ac id-treated corn . 
Feedlot perf ormance re sults for these treatments have been repor ted in the 
1 9 78 Progres s  Repor t of the Center . 

Pro cedure 

Sixty steers averaging 7 4 1  lb . were used in the experiment .  The 
steer s  were ear-tagged , weighed and allotted to six pens of ten steers 
each . The steers were implanted with 36 mg zeranol at the start of the 
trial .  Initial and final weight s were recorded following an overnight 
stand without feed or water .  

The s teers were fed either conventionally-dried corn , s olar-dried corn 
or a cid- treated corn and 2 lb . of good quality , chopped alf alfa-bromegras s 
hay . Three pens of s teers were allowed free-cho ice consumption of a mineral 
mixture containing 65 . 3 % ground limestone , 34 . 3 % trace mineral salt and . 4 % 
vitamin A p almitate premix. The vitamin A concent ration in the f inal 
mixture was calculated to be 546 , 000 Internat ional Uni t s  ( IU) per p ound . 
Mineral intake was expected to be about 9 g per day based on past obs erva
tions at this locat ion which would provide approximately 1 1 , 000 IU of 
vitamin A per steer daily . Free-cho ice mineral was placed in salt boxe s  
equipped with a partial cove r .  

Three pens o f  steers were allowed a mineral mixture without vitamin A .  
These steer s were administered 2 million IU o f  vit amin A as an intramus cular 
inj ect ion at the beginning of the feeding perio d .  This amount would provide 
a level equivalent to 2 0 , 000 IU of vitamin A per s teer daily for an exp ected 
feeding period of about 100 day s .  
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Supplies of the different corns allowed the experiment to continue f or 
a total feeding p eriod of 138 days . The cat t le were weighed following an 
overnight stand without feed and water and the experiment was terminated . 
The cattle were f e d  convent ionally-dried corn about a month longer to 
reach a desirable s laughter weight and quality . Samp les of  liver tis sue 
were collected at slaughter and f rozen for c arotene and vit amin A analysis . 

Results  

The results of vitamin A supplementat ion are  shown in table 1 .  Weight 
gains and feed data may be of limited value in evaluat ing the effects of 
vitamin A supplementat ion . Weight gains of cattle fed rations low in 
vitamin A and carotene are not usually affected to any apprec iable degree 
until body stores are suff iciently depleted and feed intake decreases . 
However ,  small dif ferences in performance were obs erved . Gains of cat t le 
re ceiving the vitamin A supp lement by inj ection were s lightly higher than 
those of cat tle allowed vitamin A in a free-choice mineral supplement . The 
inj ected cat tle consumed slightly more feed and required less f eed per unit 
of gain than cattle allowed the free-choice mine ral . 

Mineral consump tion for the s ix p ens of cattle averaged about 3 1  g 
( range 30  to 3 4  g between the six pens ) per s teer daily during the 138-day 
experiment .  This resulted in a vitamin A consumpt ion of  about 38 , 000 IU 
per steer daily . An average daily dose of inj ected vit amin A was calcu
lated to be equivalent to 1 4 , 500 IU for the f ee ding p eriod of 1 38 days . 

Carotene and vitamin A concentrations in liver tis sue are presented in 
table 2 .  The level s  indicated ade quate vitamin A nutrit ion for the feeding 
conditions of this exp eriment . Vi tamin A s torage was slightly higher for 
the cat t le receiving the inj ection . The cat t le were held about a month 
beyond the fee ding experiment which may have resulted in lower liver 
vitamin A level s  than at the end of the fattening perio d .  Higher liver 
s tore s  might have been exp ected f or s teers receiving vitamin A in a free
choice mineral supplement because of the higher estimated vitamin A intakes . 
However , some de struction of vitamin A by mineral elements in the mineral 
mixture may have occurred , resulting in somewhat lower vitamin A intakes 
than those which were calculat ed . Re cent stability s tudies with a vitamin 
A-trace mineral mixture show vitamin A potency losses of over 60% during a 
12-week pe riod under conventional storage condit ions . Concentrat ions of  
vitamin A in the mineral mixture were not determined during the study . 

Summary 

Yearling st eers were fed a low- carotene ration in a 1 38-day feeding 
trial to compare two methods of vitamin A supplementation . Vitamin A was 
included in a mineral mixture of fered f ree-cho ice or as a s ingle mas s ive 
dose inj ected intramus cularly at the star t of  the feeding period . The 
s teers were fed a full feed of whole shelled corn and a limited amount of  
hay . This rat ion would not provide sufficient carotene to support adequate 
vitamin A nutrition . Both methods of  vitamin A supplementation resulted in 
comparable weight gains and feed conversion . Concentrations of carotene 
and vitamin A in liver tis sue were slight ly higher for catt le receiving the 
vitamin A inj ection in comparison to the f ree-choice mineral treatment in 
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which vitamin A intake was more than two t imes greater . However , neither 
metho d of administering vitamin A appeared to allow appreciable liver 
storage . 

Supplemen tat ion o f  vitamin A through a free-cho ice mineral mixture can 
present some problems when voluntary intake of mineral i s  low and variabl e .  
In this exp eriment the steers consumed larger quantit ies o f  mineral than 
expected and this re sulted in greater vitamin A int ake . Mineral elements 
in such mixtures may cause considerable de s truct ion of vitamin A, resulting 
in reduced potency . The data suggest that level s of vitamin A provide d 
through a free-cho ice mine ral supplement ne ed to be cons ide rably greater 
than amounts by inj ect ion as measured by liver storage . 
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Table 1 .  Me thods of Supplementing Vitamin A to 
Finishing Beef Cat tle 

(May 1 8  to October 3 ,  1 9 7 7-- 138  days)  

Free- choice 
mineral Inj ection 

No . animal s  3 0  29a 

Avg init . wt . , lb . 7 4 1  7 38 
Avg final wt . ,  lb . 1 0 9 3  1 1 05 
Avg daily gain , lb . 2 . 5 5 2 . 6 6 
Avg daily feed , lb . (as fed basis) b 

Who le corn 1 8 . 82 1 8 . 9 3  
Chopped hay 2 . 49 2 . 4 9 
Mineral mixture . 07 . 0 6 

Total 2 1 .  38 2 1 . 48 

Fee d / 1 0 0  lb . ga in , lb . 
Who le corn 738  7 12 
Chopped hay 98 94 
Mineral mixture 3 2 

Total 839 808 

a One steer died of unknown causes . 
b A small quant ity of who le oat s  was f ed at the s tart of the 

trial . 

Table 2 .  Carot ene and Vitamin A Concentrations in Liver Tis sue 

Free-choice 
mineral Inj ection 

No . animals 30  29  

Carot ene , mcg/ 1 00 g 
Convent ionally-dried corn 2 . 36 2 . 34 
Acid-treated corn 2 . 2 1 2 . 5 8 
Solar-dried c orn 2 . 1 1 2 .  1 4  

Average 2 . 2 3 2 .  35 

Vi tamin A, mcg / 1 00 g 
Convent ionally-dried corn 4 . 1 9  4 . 2 0 
Acid-treated corn 6 . 5 2 9 . 5 0 
Solar-dried corn 4 . 60 5 . 3 1 

Average 5 . 1 0 6 . 34 
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