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South Dakota S tate Universi ty 
Brookings , South Dakota 

Department o f  Animal S cience 
Agr icultural Experiment S tat ion 

High Protein Oats and Animal Fat in Diet s  
for Growing-Finishing Swine 

Richard C .  Wahls trom and George W. Libal 

A . S .  Series 75-55 

In early work wi th high protein grains it was found that the increase in 
protein generally resulted in a lowering of the quality of protein in the 
grain. Recently varieties of grains have been identified that have increased 
amounts of the essential amino acids , part icularly lysine which is generally 
the mos t limiting amino acid in cereal grains . At the 1974 Swine Day i t  was 
reported (A . S .  Series 74-31) that Dal oats contains a higher level of protein 
and lys ine than that cons idered average for oat s . I t  was also shown that this 
oats could replace a greater amount of corn in swine diets than previously 
recommended and that a cons iderab le reduct ion in amount of soybean meal could 
be made b ecause of the higher lys ine content . 

The obj ectives of the experiment reported herein were t o  ob tain further 
information on sub s ti tuting high lysine oat s for corn in swine diets and to 
evaluate the effect of added energy , in the form of animal fat , to these 
diets . 

Experimental Procedure 

Four replicate groups of 24 crossb red pigs averaging approximately 52 lb . 
were allotted on the basis of weigh t ,  sex and ances try to provide 6 pens of 
4 pigs (2 barrows and 2 gilts ) within each replicat e .  The groups of 4 pigs 
were then randomly ass igned to t reatment . The pigs were kept in uninsulated 
wooden houses placed on concrete . Pen area inside was 6 by 8 feet and pigs 
also had access to outs ide lots 6 by 12 fee t where self- feeders and waterers 
were located . 

The compos i t ion of the diets is shown in tab le 1 .  Die ts were calculated 
to contain equal amounts of lys ine , 0 . 80% in die ts fed to 125 lb . and 0 . 60% in 
diets fed from 125 to 210 pounds . The Dal oat s contained 16% protein and 0 . 62% 
lysine . 

The experimental treatments were as follows : 

1 .  Com-soyb ean meal diet , 14-12% protein , plus 0 . 15% lysine 
2 .  Com-oats (1:1) 
3 .  Corn-oats (2: 1) 
4 .  Com-oats (1: 1) plus 5% fat t o  equalize energy to die t 1 
5 .  Corn-oats (2: 1) plus 3 . 5% fat t o  equalize energy to diet 1 
6 .  Corn-s oyb ean meal diet , 16-13% protein 
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Results 

The results of this experiment are summarized in table 3. The means for 
average daily gain did not differ significantly from one another during the 
growing period, 52 to 125 pounds. However, during the finishing period, from 
125 to 210 lb., pigs fed the lower protein corn-soy diet (diet 1) gained at a 
slower rate than pigs fed any of the other treatments. The gain of these pigs 
was only 1.51 lb. per day which was significantly less than the 1.77 lb. per 
day gain of pigs fed diets 2 and 5. Rate of gain for the entire experimental 
period was also significantly less for pigs fed diet 1 than for pigs fed 
diets 5 and 6. It is possible that the reduced gain of pigs fed diet 1 may 
have been due to a deficiency of an amino acid other than lysine during the 
finishing period. 

Pigs fed diets where one-third or one-half of the grain was Dal oats 
gained similarly to those fed corn as the only grain (diet 6) . Adding fat to 
the oat diets did not significantly affect rate of gain. Pigs fed diet 4 
which contained 5% fat did consume less feed per day. Other research has also 
shown that feed consumption is reduced as energy content of the diet is 
increased. 

Feed/gain varied from 3.31 lb. for pigs fed the low protein corn diet, 
diet 1, to 3.06, 3.16, 2.97, 2.99 and 2.99 for pigs fed diets 2, 3, 4, 5 and 
6, respectively. Adding fat to the oat diets reduced feed/gain approximately 
3 to 5%. The dif ferences in feed efficiency were not significantly different 
among treatments. 

The dietary treatments did not affect carcass development as backfat 
depth, carcass length and loin eye area were quite similar among groups. 

The results of this experiment confirm our previous work and indicate 
that Dal oats can be used in growing-finishing swine diets to replace at least 
half of the corn in the diet. With oats containing 0.60% or more lysine it is 
also possible to reduce the amount of soybean meal by at least 100 lb. per ton 
of feed. 

Summary 

Ninety-six crossbred pigs were fed diets consisting of corn as the only 
grain compared to diets containing Dal oats (0.62% lysine) as one-third or 
one-half of the grain with and without added fat. All diets were equal in 
lysine content. The increasing levels of oats resulted in decreasing levels 
of soybean meal required in the diets. No significant differences in average 
daily gain, feed ef ficiency or carcass data were noted among treatments except 
that pigs fed a low protein corn diet supplemented with lysine gained signifi
cantly slower during the finishing period. There was no benefit in addin� f at 
to the diets containing oats. 

29 
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Tab le 1 .  Composit ion of Diets t o  12S Pounds (Percent) 
a 

Ingredients lA 2A 3A 4A SA 6A 

Ground corn 8 2 . 2  40 . 9  S 3 . S  38 . 0  50 . 8  7 6 . 8  
Dal oats 40 . 9  2 6 . 7  38 . 0  2S . 4  
Soybean meal , 44% lS . O  1 5 . 7 1 7 . 3 1 6 . 5  1 7 . 8  20 . 7  
Animal fat s .o 3 . S  
Dicalcium phosphate 1 . 2  1 . 2  1 . 2  1 . 2  1 . 2  1 . 2  
Ground limes tone b 0 . 7  0 . 6  0 . 6  0 . 6  0 . 6  0 . 6  
Trace mineral salt o . s o . s 0 . 5 0 . 5 o . s  o . s  c 0 . 2  0 . 2 0 . 2 0 . 2 0 . 2 0 . 2  Vitamin-ant ib iotic premix 
L-lys ine hydrochlorided 0 . 2 

a 
bAll diets formulated t o  contain 0 . 80% lysine . 

Contained 0 . 8% z inc . 
cSupplied per lb . of diet : vitamin A ,  lSOO IU ; vitamin D ,  150 IU ; 

vitamin E ,  S IU ; riboflavin , l . 2S mg ; pantothenic acid , S mg ; niacin , 8 mg ; 
choline , 25 mg ; vitamin B 1 2 , S mcg and aureomycin , 10  milligrams . 

dcontained 7 8% lysine . 

Tab le 2 .  Compos ition of Diets From 1 2 S  t o  2 1 0  Pounds (Percent )
a 

Ingredients lB 2B 3B 4B SB 6B 

Ground corn 87 . 89 44 . 9 5  S8 . 7  4 1 .  7 5  S 6 . 0  84 . 7  
Dal oats 44 . 9 S  2 9 . 3S 4 1 . 7S 2 8 . 0  
Soybean meal , 44% 9 . S 7 . 7  9 . S 8 . 7  1 0 . 0  1 2 . 8  
Animal fat 5 . 4  3 . S  
Dicalcium phosphate 1 . 1 1 . 0  1 . 1 1 . 1  1 . 05  1 . 1 
Ground limestone b 0 . 7  0 . 7  0 . 65 0 . 6 0 . 6S 0 . 7  
Trace mineral salt o . s  0 . 5  0 . 5  o . s  o . s  o . s  
Vitamin-antibiotic premixc 0 . 2  0 . 2  0 . 2  0 . 2  0 . 2  0 . 2  
L-lys ine hydrochlorided 0 . 1 1  

a contain 0 . 60% lys ine . b�lddiets formulated t o  
' ' See footnotes t ab le 1 .  

"' "  
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Tab le 3 .  Ef fect of  H igh Protein Oats and Animal Fat in Diets 
of Growing-Finishing Swine 

Die tar� treatments 
1 2 3 4 5 

Numb er of  pigs a 1 6  1 6  1 6  1 6  1 6  
Avg . ini tial wt . ,  lb . 52 . 2  5 2 . 2  52 . 1  52 . 2  52 . 3  
Avg . final wt . , lb . 20 7 . o  2 1 1 . 0  2 07 . 8  209 . 6  2 1 1 .  3 
Avg .  daily gain , lb . 

5 2- 125 lb . b 1 .  7 1  1 . 66 1 .  70 1 .  72  1 .  76  
125- 2 1 0  lb . b 1 .  5 1  c 1 .  7 7  1 . 68 1 .  7 0  1 .  7 7  
52- 2 1 0  lb . b 1 . 59d 1 .  72  1 . 69 1 .  7 1  1 .  7 7  

Daily feed consumed , lb . 
52- 1 2 5  lb . 4 . 64 4 . 36 4 . 55 4 . 45 4 . 5 1  
125- 2 10 lb . 5 . 87 6 .0 7  6 . 0 4  5 . 6 1  5 . 9 3  
52- 2 1 0  lb . 5 . 33 5 . 3 1  5 . 34 5 . 0 9  5 . 27 

Feed/ gain 
52- 1 2 5  lb . 2 .  72 2 . 6 6  2 . 68 2 . 58 2 . 5 6  
125- 2 10 lb . 3 . 82 3 . 44 3 . 60 3 . 30 3 . 37 
5 2- 2 10 lb . 3 . 3 1  3 . 07 3 . 1 6 2 . 9 7  2 . 99 

Carcass datae 
Avg . b ackfat , in . 1 . 25 1 .  2 1  1 . 24 1 . 25 1 .  2 1  
Avg . length , in. 3 1 . 0  30 . 7  30 . 6  30 . 6  30 . 4  
Avg . loin eye area , 5 . 1 1 5 . 0 0  4 . 76 5 . 24 5 . 48 

sq . in . 

a Four lots of 4 pigs each per treatmen t . 
bs ignif icant dif ference due to sex (P < . 0 1 ) . 
cSignificant ly different than treatments 2 and 5 (P< . 05 ) . 
ds ignificantly different than treatments 5 and 6 (P< . 0 5 ) . 
eEigh t barrows per t reatment , data adj us ted to equal weight . 

3 1  
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