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S outh Dakota S tate University 
Brookings, South Dakota 

Dep artment of Animal Science 
Agricultural Experiment S tation 

A.S . S eries 71-20 

Urea vs . S oybean Meal During Feedl ot 
Adaptation and Later Growing and Finishing 

J .  D. Burkhardt and L .  B .  E mbry 

Urea is a common ingredient in cattle die ts. While this nonpr otein nitrogen 
compound is a satisfactory s ource of supplemental protein in many cattle diets , 
there are limitations as to levels in the die t and conditions of use . The primary 
basis f or the use of urea as a substitute f or conventional high-protein ingredients 
is the lower cost for protein supplementation .  

One pr ob lem ass ociated wi th the use o f  high levels of urea in cattle diets is 
that a peri od of adaptat i on to  urea is involved during which weight gains are 
reduced.  I t  has frequently been shown t o  be b eneficial to include protein, minerals , 
vitamin A and antibi otics at higher levels during a period of feedlot  adaptation 
(3 to  4 weeks) than commonly fed during later growing and finishing periods . Since 
type and perhaps level of supplementation would be changed following a period of 
feedlot adap tation under this sys tem of feeding , it would appear that adaptation 
t o  urea supplementati on might be accomplished during this t ime by use of low levels 
of urea with conventi onal high-protein ingredients or by higher levels of total 
protein s upplementat i on. 

The obj ectives of this experiment were to  c ompare urea and s oybean meal 
as supplemental protein to a diet of corn silage and corn grain , dry or high
mois ture, during feedlot adaptation and later growing and finishing . A high urea 
supplement was fed alone and in combination wi th s oybean meal giving two s ources 
and two levels of protein during the ini tial 4-week feedlot adaptation period . 
There appeared to  be no interacti ons between type of protein supplementation 
and high-mois ture or dry grain fed whole or rolled. Therefore, the part of the 
experiment pertaining to mois ture content of  the c orn and processing method is 
rep orted elsewhere (A.S . Series 71- 2 1) . 

Procedures 

One hundred twenty-eight steers were used initially in this experiment .  
They were fed alfalf a-brome hay for  a peri od o f  10 days after arrival bef ore 
ini tiating the experiment . They were allotted into 16 pens of  8 each on the 
basis of weigh t . 

E xperimental diets consis ted of  dry or high-mois ture corn grain fed whole 
or rolled making up four grain treatments. Four pr otein supplement treatments 
as follows were used wi th each of the grain treatments : 

1 .  2 lb . 32% s oybean meal (SBOM) supplement during f�edlot adaptation 
and later growing and finishing . 

2 .  Same as 1 except 2 lb . SBOM-corn mix ( 32% protein) also fed during feedlot 
adap tation (4  weeks ) . 
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3 .  1 lb . 64% urea supplement during feedlot adaptation and later growing 
and finishing . 

4 .  Same as 3 excep t 2 lb . SBOM-corn mix ( 32% protein) also fed during feedlot 
adaptation (4  weeks ) . 

Ingredient composition of the protein supplements is shown in table 1 .  The 
diets were composed of 20 lb . corn silage initially , the appropriate amount and 
kind of protein supplement and corn grain fed to appeti te . The cattle were started 
on feed with the full allowance of corn silage and 2 lb . daily of protein supple
ment or protein supplement and corn . The concentrate portion of the diets was 
increased 1 lb . per head daily to a full feed wi th the appropriate level of protein 
supplementation b eing reached before including corn .  

After 2 9  days , the 2 lb . of SBOM-corn mix was discontinued in supplementation 
treatments 2 and 4 .  Good quality corn si lage stored at harvest in a concrete 
s tave silo was fed at 20 . lb . daily for 14 7 days . Thereafter , corn silage stored 
in a pile over winter and then b lown into a concrete s tave silo was fed at 10 lb . 
daily until the end of the experiment . This silage had undergone considerable 
fermentation and heating , but i t  was consumed at the 10 lb . level without any 
apparent problems . 

The experiment was terminated after a to tal of 230 days . Only the parts 
of  the experiment pertaining to the level and type of protein supplementation 
are presented in this report . 

Results 

Feedlot Adaptation 

Results of the 29-day feedlot adaptation phase and accumulated daily gains 
on a filled basis by weigh periods during the 230 -day experiment are shown in 
table 2 .  The lowes t rate of gain ( 2 . 59 lb . )  was obtained when feeding the urea 
supplement ( 64% protein) at 1 lb . per head daily . S teers fed 2 lb . of the soybean 
meal-corn mix ( 32% p rotein) in addition to 1 lb . of the urea supplement gained 
0 . 25 lb . more daily than s teers fed only 1 lb . of the urea supplement . Rate 
of gain for this group was about the same as for those fed 2 lb . of 32% protein 
s oybean meal supplement . This would indicate no added advantage of the urea 
supplement in addition to 2 lb . of the soybean meal supplement .  On the other 
hand , an additi onal 2 lb . of the SBOM-corn mix resulted in 0 . 23 lb . more daily 
gain than for 2 lb . of the 32% all-vegetable protein supplement . Apparently , 
the higher level of  protein ( 14 . 7  vs . 10 . 9%) was beneficial during this time . 
Feed efficiency data reflect the higher rates of gain since total feed intake 
was largely controlled during this 4-week period . 

Accumulative gains to date , shown in tab le 2 ,  show that rate of gain was 
improved more for cattle fed 1 lb . of the urea supplement than for the other 
groups during the s econd period of the experiment . Apparently adaptation to 
the high level of urea ( 16%  of the supplement) had occurred by the end of the 
s econd weigh period (29 to 57 days ) . Rate of gain was not much different at 
85 days for the various supplement groups excep t for the group fed 4 lb . of the 
32% all-vegetable supplement for the first 4 weeks which was s till gaining at 
a fas ter rate . 
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Growing and Finishing 

Feedlot performance of cattle fed the vari ous supplements f or the 230-day 
experiment is shown in table 3. These results sh ow no advantage over the t otal 
experiment fr om feeding 2 lb . of the SBOM-corn mix during the first 4 weeks of 
the experiment in addition t o  the 1 lb. of 64%  protein urea supplement . However , 
i t  would seem reas onable t o  assume that calves gaining 0 .25 lb . more daily during 
this feedlot adap tation period were suffering less from s tress and would be less 
sus ceptib le to disease problems during this time. 

Calves fed 2 lb . of the 32% SBOM supplement thr oughout the experiment gained 
only slightly more than those f ed the urea supplement. Differences in feed require
ments for these groups were als o small. I t  would appear theref ore that urea , as 
the major supplemental protein to finishing die ts c omp osed of c orn grain with 
a limited amount of corn silage , is as s atisfact ory as s oybean meal after the 
initial adaptation t o  urea has been accomplished. 

Steers fed an additional 2 lb. of 32% pr otein supplement from s oybean meal 
and corn during the firs t 4 weeks of the experiment gained only slightly more than 
thos e  fed 2 lb . of the s oybean meal supplement throughout the experiment .  Feed 
requirements were als o  only s ligh tly less f or the s teers fed the larger amount 
of protein supplement . However ,  thes e  small differences show that the advantage 
after 4 weeks was retained thr ough out the experiment. This would indicate a 
beneficial effect of higher levels of protein supplementation during the first 
few weeks in the feedl ot f or calves than what is now commonly used. 

S ummary 

Levels of urea fed in this experiment ( 1  lb . supplement with 16% urea fed 
with or without 2 lb . of 32% protein s oybean meal-c om supplement) did not appear 
t o  b e  efficiently utilized under conditions of the experiment in c omparison t o  
s oybean meal by calves during the first 4 weeks in the feedlot .  

Following the initial adaptati on to urea , there were only small differences 
between urea and s oybean meal as the supplemental pr otein to the finishing diets 
of corn grain with limited corn silage. 

Results indicated that a higher level of pr otein supplementation during 
the first few weeks in the feedlot than commonly used may be b eneficial from 
the s tandpoint of early weight gains and feed efficiency. These advantages appeared 
to be retained during later growing and finishing . 
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Ingredient 

Corn 
Soybean meal 
Urea 
Ground limes tone 
Trace mineral salt 
Potassium chloride 
Sodium sulfatea 
Additivesb 

Table 1. Protein 

- 4 -

Supplement 

32% 
SBOM 

s upplement 

20.00 
69. 25 

4 .00 
4 .00 
2.00 

0 . 75 

Composition 

64% 
urea 

s upplement 

20 .00 
40.50 
16 .00 

8 .00 
8.00 
4 .00 
3.20 
0.30 

32% 
SBOM-corn 

mix 

34 .30 
65 . 70 

a Added to supply 1 part sulfur to 10 parts nitrogen from urea . 
b Includes vi tamin A and die thyls tilbes trol to furnish 20,000 I.U. and 10 mg. 

per head per day , respectively . Chlortetracycline-sulfamethazine premix was 
included at 350 mg . per head per day for the first 29 days and then deleted 
from supplement and replaced by 70 mg . •chlorte tracycline per head per day. 
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Table 2. Feedlot Adaptation of Steers Fed Urea or Soybean Meal Protein Supplements 
( January 6 ,  19 71-February 4 ,  19 71 - 29 days) 

Number of animals 
Ini t. filled wt., lb. 
Wei ght , Feb . 4 ,  lb. 
Avg. daily gain, lb . 
Avg.  daily feed , lb . 

Corn silage 
Corn grain 
Supplement 
Special supplement ( 32 %  SBOM) 
Total 

Feed /100 lb . gain , lb . 
Corn silage 
Corn grain 
Supplement 
Special supplement ( 32 %  SBOM) 
Total 

Protein in dry diet 
during feedlot adaptation , % 

Type and Level of Protein S upplement 
1 lb . 64% 

urea 
and 

1 lb . 2 lb . 32 % 
6 4% urea SBOM 

32 
509 
584 

2.59 

19 . 31 
6 .4 6  
0 .9 7  

26 .74 

750 
249 

37 

1036 

11 .60 

32 
504 
586 

2 .84 

19.31 
4 .55 
0 .9 7  
1.90 

26. 73 

695 
160 

34 
67 

9 56 

15.15 

32 
509 
593 

2.89 

19 .31 
6 .0 3  
1 .9 3  

27.27 

6 78 
210 

6 8  

9 5 6  

10.90 

31a 
505 
59 5 

3.11 

19 .33 
3.15 
1.9 3  
1.90 

26.31 

626 
100 

6 2  
6 1  

849 

14 .70 

Accumulated gain to date 
March 4 ( 5 7  days) 
April 1 ( 85 days ) 
April 29 (113 days ) 
May 27  ( 141 days ) 
June 24 (169 days ) 
July 22 ( 19 7  days ) 
August 19 ( 225 days) 
August 24 (230 days) 

during growing and finishing ( filled wt. basis) 
2.96 

a One steer died from pneumonia. 

2.79 2.87 
2 .79 2 .71 
2.9 8  2 .94 
2 .9 7  2 .9 4  
2.85 2 .73 
2 .82 2.76 
2 .77 2.69 
2. 80 2. 77 

20 

2.79 
2 .90 
2.9 7  
2 .  72 
2 .86 
2.77 
2.83 

3.16 
2.92  
2.96 
3.00 
2 .88 
2.98  
2 .85 
2.87 
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Tab le 3 .  Urea or Soybean Meal Supplements in 
Growing-Finishing Cattle Diets 

( January 7, 1971-August 25 , 1971 - 2 30 days) 

Type and Level of Protein S upplement 
1 lb . 64% 

Feedlot Adaptation 

Growing-Finishing 

Number of  animals 
Initial shrunk wt . ,  lb . 
Final shrunk wt . ,  lb . 
Avg . daily gain, lb . 
Avg . daily feed , lb . 

Corn silage 
Corn grain 
Supplement 
Total 

Feed/ 100 lb . gain ,  lb . 
Corn silage 
Corn grain 
Supplement 
Total 

Dressing percent 
Conformationb 
Marblingc 

Carcass gradeb 

Kidney fat , % 

1 lb . 
64% urea 

1 lb . 
6 4% urea 

32 
50 9 

1124 
2 . 67 

16 . 5 1 
�4 . 16 

0 . 99 
31. 66 

6 18 
5 2 9  

37 
1184 

64 . 0  
22 . 7  

6 . 0  
20 . 0  

2 . 8  

urea 
and 

2 lb . 32% 
SBOM 
1 lb . 

64% urea 

318 
502 

1111 
2 . 64 

16 . 82 
13 . 77 
0 . 99 

3 1. 5 8  

6 36 
522  

37 
1195 

6 3 . 9  
22 . 5  

6 . 3  
20 . 3  

2 . 8  

a Two s teers died from pneumonia . 
b Good = 17; Choice � 20 . Graded to one-third of a grade . 
c Modest ,  6 ;  moderate , 7. 
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2 lb . 
32% SBOM 

2 lb . 
32% SBOM 

32 
50 7 

1135 
2 . 73 

16 . 5 1  
13 . 73 

1. 98 
32 . 22 

605 
502 

73 
1180 

6 3 . 6  
22 . 6  

6 . 3  
20 . 3  

2 . 8  

4 lb. 
32% SBOM 

2 lb . 
32% SBOM 

31a 
508 

1143  
2 . 76 

16 . 5 1 
13 . 36 

1. 98 
31. 85 

5 98 
483 

72 
1153 

6 4 . 0  
22 . 7  

6 . 8  
20 . 8  

2 . 8  
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