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South Dakota State University 
Brookings , S outh Dakota 

Department of  Animal S cience 
Agri cultural Experiment S tation 

A . S .  Series 70-31 

Effect of Environment , Sex and Pro tein Level 
o f  Ration on Performance and Carcass Characteris tics 

of  Growing-Finishing Swine 

Richard C .  Wah ls t rom , George W .  Lib al and Jacob F .  Fredrikson 

Res earch conducted at the South eas t South Dakota Experiment Farm during the 
winter of 196 8-69 and reported at the 1969 Swine Field Day (A . S .  Series 69-
38) indicated that the performance o f  pigs fed rations containing 15% protein 
to ab out 115 lb . and 12% protein to market weight was equal to that o f  pigs 
fed a rati on of  17% protein to 115 lb . and reduced to 14% protein from 110 lb . 
to market weigh t . In the previous trial ab out 9 %  more feed was required for 
thos e pigs fed in the unc ontrolled environment� howeve r ,  rate of gain was no t 
affected by the type of  housing . The present experiment was conducted to ob tain 
further information on the protein needs of  barrows and gilts and their performance 
when fed in a controlled environment building or an open-f ront b ui lding wi th 
feeders and wate rers outside . 

Experimental Procedure 

One hundred twelve crossb red pigs were allotted into f our groups of b arrows 
and four groups of gilts wi th 14 pigs per group . The b arrows averaged approximately 
35 lb . and the gilts 33 lb . One group o f  b arrows and one group of  gilts were 
assi gned to each of the following treatments : 

1 .  Controlled environment , high p ro tein die t  
2 .  Controlled environment , low protein die t  
3 .  Uncont rolled environment , h igh protein diet 
4 .  Uncontrol led environment , low protein diet 

The high protein diet was calculated to contain 16% pro tein until the pigs 
averaged approximately 115 lb . when it was reduced to 13% and the low pro tein 
diets were calculated to contain 14 and 11% protein during the s ame two periods . 
However , chemi cal analys es indicated these diets contained s ligh tly less protein 
than the calculated leve ls . Thes e values and the composi tion of  the diets used 
are shown in table 1 .  

The controlled environment house was a fully ins ulated , ventilated , slotted 
floor hous e .  The temperature was maintained between approximately 50 and 60° F .  
The uncontrolled environment consis ted o f  an open- front , pole type building 
with concre te floor and outside concrete feeding floor where self-feeders and 
automatic waterers were located . A partition , approximately three feet high , 
confined the pigs to a s le eping area at the rear of the hous e . This area was 
bedded wi th straw .  The experiment was conducted during the winter months f rom 
Novembe r  14 to late Feb ruary . 

Forty- three b arrows were slaugh tered at the termination of  the experiment 
and carcass data were ob tained for carcass length , b ackfat , loin eye area and 
ham-loin percent . 
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Results 

A summary of  the results of  this experiment is shown in table 2 .  The average 
daily gains of  all eight treatments are shown in t ab le 3 .  During the f irs t phas e 
of  the experiment the only significant difference in rate of gain was due to  
protein level of  the diet . P igs fed the 15 . 4% protein diet gained s ignificantly 
fas ter than those fed the 1 3 . 7 %  p rotein die t .  For the entire t rial, pigs fed 
the high protein diets gained signifi cantly fas ter than thos e fed the low protein 
diets (1 . 69 vs . 1 . 49  lb . per day) , barrows gained fas ter than gilts and s ligh t ly 
fas ter gains were obs erved for pigs fed in the controlled environment than those 
in the open hous ing . However ,  the dat a  in tab le 3 indicate that thes e differences 
in gain due to envi ronment are due to the poor performance of the barrows fed the 
high protein diet in the uncontrolled environment as the gilts and the other 
group of  b arrows gained equally as well in the tmcontrolled environment .  This 
lot of  pigs gained 1 . 6 5 lb . per day up to a we igh t of  135 lb . and then gained 
only 1 . 37 lb . per day the remainder of the trial for an average o f  1 . 5 5  lb . 
per day for the entire trial . The reas on for the poor growth during the latter 
period is not known . One migh t expect a low order infection as a pos s ibility 
although the pigs appeared normal at all times . 

Feed efficiency was imp roved 8 . 7% when pigs were fed in the controlled 
environment . The dif ference of 31 lb . of feed required per 100 lb . of  gain is 
s imilar to that reported in 1969 when pigs were fed under simi lar environmental 
condi tions . Barrows required ab out 6% more feed than gilts and pigs fed the 
low protein diets required about 6% more feed than those fed the h igh protein 
di ets . 

Carcass data of  the barrows did not reveal any significant treatment dif
ferences . However, there did app ear to be a trend for s li gh t ly leaner carcas s es 
when pigs were fed the h igh protein diet . 

Summary 

This experiment indicated that f rom 35 lb . to market weigh t pigs gain at 
a s imilar rate but much more effi cient ly i f  hous e d  in a controlled envi ronment 
b ui lding rather than an open-front bui lding during the winter period . Barrows 
gained fas ter than gilts but als o required s li gh t ly more feed per uni t  of gain . 
A diet containing 1 3 . 7 % protein fed to pigs from 35 to  115 lb . followed by a 
10 . 9 %  pro tein diet to market weigh t was not adequate f or ei ther barrows or gilts . 
Signi ficantly fas ter gains and als o  more e fficient gains were ob tained when 
the diet contained 15 . 4% and 12 . 8% protein during the growing and finishing 
phases , res pectively . 
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Tab le 1 .  Compos i tion of Diets (Percent ) 

Ground yellow corn 

Soybean meal ( 44%) 

Dicalcium phosphate 

Limes tone 

Trace mineral salt 

Vi tamin-antib iotic premixa 

Calculated analys is 

Crude protein , % 

Calcium, �� 

Phosphorus , % 

Chemical analysis 

Crude protein, % 

High protein 

To 
115 lb . 

7 7  . 1  

20 . 0  

1 .  7 

0 . 5 

0 . 5 

0 . 2 

16 

0 . 6 5  

0 . 6 4  

1 5  . 4  

115 lb . 
to 

market 

85 . 1  

12 . 5  

1 . 2  

0 . 5 

0 . 5 

0 . 2 

13  

0 . 5 5  

0 . 5 2  

12 . 8  

Low protein 

To 
115 lb . 

83 . 0  

14 . 0  

1 . 8  

0 . 5 

0 . 5  

0 . 2  

14 

0 . 6 6  

0 . 6 4  

13 . 7  

115 lb . 
to  

market 

90 . 0  

7 . 5 

1 . 3  

0 . 5  

0 . 5 

0 . 2 

11 

0 . 56 

0 . 5 2  

10 . 9  

a P rovided 1, 500 l.U. vitamin A ,  150 I.U. vitamin D ,  1 mg. rib oflavin ,  
2 . 5  mg. calcium pantothenate , 7 . 5  mg . niacin , 50 mg . choline , 5 mcg .  
vi tamin B 12 and 5 mg. oxytetracycline per pound o f  ration . 
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Tat.:. le 2 .  Effects of Environment, Sex and Protein Level on Perf ormance 
of Growing-Finish ing Swine 

Environment Sex Pro tein level 
Con- Uncon-

trolled trolled Barrows Gilts 16-1 3  14-11 

No . of pigs a 54 5 3  5 3  54 5 4  5 3  

Avg . ini tial wt . , lb . 34 . 0  34 . 4  35 . 0  33 . 3  34 . 3  34 . 1  

Avg, final wt ., lb . 19 1 . 8 199 . 4  199 . 4  19 1 . 8  2 0 3 . 2  188 . 0  

Avg .  daily gain, lb . 

To 115 lb . 1 . 56 1 . 56 1 . 5 8 1 . 54 1 .  70 c 1 . 4 2 

Total exp . 1 . 6 3b 1 . 5 5 1 . 6 3b 1 . 5 4 l . 69 c 1 . 49 

Avg . feed /gain, lb . 3,2 7b 3 . 5 8 3 . 5 2 3 . 33 3 . 32 3 . 5 3  

Carcass data 

Avg . length, in.  29 . 9  29 . 5  29 . 8  29 . 6  

Avg . b ackfat, in . 1 . 6 4  1 . 56 1 . 56 1 . 6 3  

Avg .  loin eye are a, 3 . 8 7 3 . 9 6  4 . 0 5  3 . 79 
sq . in . 

Avg .  ham-loin, % 36 . 6  37 . 8  37 . 6  36 . 8  

a Two lot s  o f  b arrows and two lots o f  gilts per treatment, 14 pigs per lot .  Five 
pigs removed and data not included . 

b S igni ficant dif ference (P < .05) . 
c S ignificant difference (P  < . 0 1 ) . 
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Tab le 3 .  Average Daily Gain by Treatment 

Barrows , high protein 

Barrows , low protein 

Gil ts, h igh protein 

Gilts , l ow pro tein 

12 

Cont rolled 
environment 

1 . 85 

1 . 55 

1 . 6 5  

1 . 40 

Uncontrolled 
environment 

1 . 5 5 

1 . 5 2 

1 . 69 

1 . 4 1 
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