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to the S outh Dakota State University S tation Biochemist ry Department for determi­
nation of urease content. The urease enzyme is present in raw beans but i s  
destroyed b y  cooking a t  high temperatures. The urease content o f  the cooked 
and raw soybeans was very similar, indicating that the cooked soybeans had 
not been subj ected to a high enough temperature to destroy the urease and 
they were therefore no better than uncooked or raw beans. A new supply of cooked 
beans was ob tained and incorporated in the diets for pigs in treatment 1 and 
a marked increase in gain was noted. Gains prior to the change in cooked soybeans 
averaged 0.70 lb. per day, whi le the pigs gained 1. 71  lb. per day during the 
remainder of this period on the new source o f  cooked beans. However, the overall 
average as indi cated in table 2 was 1. 06  lb. per day for the growing period. 

More feed was required per unit of gain when the pigs were fed the cooked 
soybean die t.  It is assumed that the decreased feed ef ficiency when fed improperly 
cooked beans was associated with poor gain. Pigs fed the soybean meal diet 
had a feed/gain ratio of 2 . 5 5  (average ) compared to 3. 14 for pigs fed the cooked 
beans. 

Feeding raw soybeans as the protein source in diets for pigs from a weight 
of 130 lb. caused a decrease in gains of 23 percent. Pigs fed the soybean meal 
die t gained 1. 72  lb. dai ly while those changed to a diet containing raw soybeans 
gained 1. 32 lb. per day. The average dai ly gain of pigs fed the cooked soybean 
die t during the finishing period was similar to that of pigs fed the soybean 
meal diet during this period. I t  should be  pointed out , however, that the 
experiment was terminated before pigs fed the cooked soyb ean diet reached 
as heavy a weight as the pigs on the o ther treatments. Therefore, the faster 
gains made by these pigs during the finishing period were ob tained over a shorter 
period of time and do not represent as much of the total gain. 

Feed/gain was increased when the raw soybean diet  was fed. These pigs 
required 4. 17  lb. of feed per lb. of gain during the finishing period compared 
to 3. 04 and 3.16 lb. for pigs fed cooked soybean or soybean meal diets, respectively. 

There were no large differences in carcass characterist ics. Carcasses 
from the pigs fed the cooked soybean diet did have slightly over 0 .1 inch more 
backfat than pigs on the o ther diets. This trend has also been noted in our 
previous t rials where carcasses from pigs fed cooked beans averaged about 0.1 
inch more backfat. 

Summary 

This experiment indicated very clearly the importance of proper cooking 
of soybeans if they are to be used in swine die ts. Soybeans should be brought 
to a temperature of at least 225° F, however, a temperature of 2500 F as the bean 
leaves the cooker after 3 to 5 minutes cooking is recommended. Pigs fed improperly 
cooked soybeans will perform no bet ter than those fed raw soybeans. I t  would 
appear that the poor average gains made during the growth period by pigs fed 
cooked soybeans in this experiment were due to improper cooking. 

Older or heavier pigs will utilize raw soybeans bet ter than younger pigs. 
However, in the experiment reported here, pigs fed raw soybeans after they 
weighed 130 lb. gained 23% slower and required 32% more feed per lb. of gain 
than pigs fed soybean meal as their protein source. There was little difference 
in performance of pigs fed cooked soybeans or soybean meal during the finishing 
period. 
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B ackfat thi ckness was increased about 0 .1 inch on carcasses from pigs 
fed cooked soybeans. O ther carcass characteristics did no t differ b etween 
treatments. 

Table 1. Compos i t ion of Diets (Percent) 

Weaning to 130 lb. 130 lb . to market wei ght 
Treatmen t number 1 2 and 3 1 2 3 

Ground yellow corn 72.2 76.5 82.7 85.0 82.7 
Soybean meal ( 447.) 20.7 12.2 
Cooked soybeans 25.0 14.5 
Raw soybeans 14.5 
Ground limestone 0.55 0 .55 0 .9 0.9 0.9 
Dicalcium phosphate 1.5 1.5 1.15 1.15 1.15 
Trace mineral salt  (U zinc) 0.5 0.5 0.5 0.5 0.5 
Vitamin-antib iotica 0.25 0.25 0.25 0.25 0 .25 

a Provided per lb. of ration: 1,500 I . U . vitamin A, 150 I. U .  vit amin D, 1 mg. 
riboflavin, 2.5 mg . calcium pantothenate, 7.5 mg. niacin, 50 mg. choline, 
5 mcg. vitamin B12 and 5 mg. oxyt etracycline. 

Table 2. Growth Performance of Pigs Fed Cooked or Raw Soybeans 

Treatment 

No. of pigs a 
Avg. initial wt., lb. 
Avg. final wt., lb. 
Avg. daily gain, lb. 

To 130 lb. 
After 130 lb. 
Avg. for experiment 

Avg. feed cons./day, lb. 
To 130 lb. 
Aft er 130 lb. 
Avg. for experiment 

Feed/ gain, lb . 
To 130 lb. 
Aft er 130 lb. 
Avg. for experiment 

Cooked soyb eans 

23 
44.5 

184.1 

1.06 
1.67 
1.19 

3.28 
5.19 
3.53 

3.14 
3.04 
3.11 

Soybean meal 
changed to raw 

soybeans at 
Soyb ean meal 130 lb. 

24 23 
44.4 44.5 

207.1 207.9 

1.64 1.56 
1. 72 1. 32 
1.66 1.42 

4.19 3.96 
5.40 4.47 
4.69 4.19 

2.56 2.54 
3.16 4.17 
2.82 3.12 

a Three replicates of 8 pigs each per treatment. Two pigs died and data were 
not included. 
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Table 3. Carcass Data of Pigs Fed Cooked or Raw Soybeans 

Treatment 

No . of carcas ses 
Avg. length, in. 
Avg. backfat, in. 
Avg. loin eye area, sq. in. 
Avg. percent  ham and loin 

Cooked soyb eans 

12 
30.5 

1.40 
4.0 

39.0 7 

8 

Soyb ean meal 

15 
30.0 

1.29 
4.4 

39 .80 

Soybean meal 
changed to raw 

soybeans at 
130 lb . 

18 
31. 2 

1.27 
4.3 

39.54 



S outh Dakota S tate University 
B rookings , South Dakota 

Department of  Animal Science 
Agricultural Experimen t S t at ion 

Oats as a Ration for Ges t at ing Sows and Gilts 

A . S .  S eries 72-30 

Richard C .  Wahls t rom, George w. Libal and Lawrence R. Dunn 

Research conduct ed the past s everal years on the nutritional needs of gilts 
and s ows during ges t at ion has resulted in a change from free-choice to limited 
feeding of brood sows . Limiting feed intake also reduces the total intake of 
o ther nutrients . Recent res earch conduc ted at Cornell , Illinois and Minnesota 
using corn as the only source of protein for gestat ing gilts has shown little 
effec t  on litter size or pig weights , but pigs from sows receiving all of their 
protein from corn gained less from b irth to 21 days. 

Oats is higher in protein content than corn and often availab le to South 
Dakota swine producers . The results of the trials using corn as the only protein 
source in gestation rations sugges t ed that oat rations should als o  b e  inves tigated. 
The trial reported here was designed with the objective to evaluate an oat ration 
supplemented with minerals for gestating gilts and sows . 

Experimental Procedure 

Fifteen gilts and 17 sows that had b een b red for an average of 25 days 
were randomly assigned from groups of s imilar age, breeding and servicing s ire 
to two treatments of 16 animals . There were 7 gilts and 9 sows in treatment 
1 and 8 gilts and 8 sows in t reatment 2 .  S ows and gilts were kept in s eparate 
dirt lots with access to a portable house with a wooden floor . 

Diets were fed in individual f eeding stalls. The composit ion of the diets 
is shown in table 1 .  The basal diet was composed of corn, alfalfa meal , soybean 
meal and minerals and was fed at a level of 4. 5 lb. per head daily . The oat­
mineral diet was fed at 5 . 25 lb . daily . When fed at these levels , the diets s up­
plied approximately equal daily amounts of protein ( 280 grams) and metabolizable 
energy ( 60 30 Kcal) . Neither diet was supplemented with vitamins . 

On the llOth day of ges tat ion animals were brought into the farrowing hous e .  
The same lactation diet was fed to all animals .  Pigs were weighed at b irth , 
7 ,  14 and 21 days . 

Results 

A summary of the data obt ained in this experiment is shown in table 2 .  
One gilt and one s ow on each treatment failed t o  conceiv e .  Therefore , the 
results are bas ed on 14 animals fed each diet . Although the oat diet was f ed 
at a higher level to equalize energy intake, both gilts and sows gained less 
during ges tation when fed the oat diet . The sows actually los t an average o f  
7 lb . the first 57 days they were fed the o a t  diet and had only a 9 lb . gain 
for the ges t at ion period from 25 to 110 days . 

Production performance was satisfac tory and was not affected by the diets 
fed. Live pigs farrowed per lit ter were higher for sows fed the basal diet 
and for gilts fed the oat diet . However , these differences were not s ignificant. 
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B i rth and weaning weights varied with lit ter s ize . Both birth and weaning weights 
decreased as litter size increased. 

Sows farrowed more live pigs and heavier pigs than gilts . They also weaned 
slightly more pigs with heavier weaning weights . However, gilts weaned about 
88% of their pigs compared to only 78% for sows . 

The results of this experiment would indicate that both gilts and sows 
could be fed an oat-mineral die t  from approximat ely the 25th day of ges t ation 
without affecting production performance . The oat diet would be deficient in 
certain amino acids , especially lysine.  O ther research has indicated that the 
pro tein level is critical during the first 3 weeks of gestation and also during 
the last month of gestation . It is  also possible that feeding this diet during 
successi ve ges tation periods could affect p roduction performance . Addit ional 
resear ch will be neces sary to obtain the information necessary to answer these 
quest ions . 

Summary 

Thirty-one crossbred gilts and s ows were ass igned to two die tary t reatments 
at approximately the 25th day of gestation. Gilts and sows gained more weight  
during gestation when fed 4 . 5  lb . daily of a com-soybean meal-alfalfa meal-mineral 
die t  than when fed 5 . 25 lb . of an oat-mineral die t . The diets supplied approximately 
equal amounts of protein and energy when fed at these levels . Live pigs farrowed, 
pig birth weight , weaning weight and livab ility of pigs were not affected by 
dietary treatment . 

Table 1 .  Percentage Composition of Diets 

Ground yellow corn 
Ground oats 
Dehydrated alfalfa meal ( 17%) 
Soybean meal ( 44%) 
Dicalcium phosphate 
Limestone 
Trace mineral salt 

10 

B asal 

7 3 . 6  
10. 0  
13 . 5  

2 . 0  
0 . 4  
0 . 5  

Oats 

9 7 . 0  

1 . 8  
0 . 7 
0 . 5 



Table 2. 
--·--· 

Init ial wt .,  lb. 
Ges tation wt. gain, lb. 

25 to 82 days 
25 to 110 days 

Wt. loss farrowing, lb. 
Lactation wt. gain , lb. 
No. pigs born alive 
No. s t illborn 
Avg. birth wt ., lb. 

'I-' No. pigs weaned ( 21 days) 
I-' Percent weaned 

Weaning wt., lb. 

Performance of Sows Fed Oats During Gestation 

Sows ----
Oats 

429 

-7. 3 
9. 4 

57. 6 
33. 4 
10. 7 

0. 3 
3. 1 
8. 4 

78. 5 
11. 3 

-------.--·-·'-· 

Basal 

428 

27. 3 
46. 1 
66. 0 
27. 0 
11. 8 

0. 4 
2. 9 
9. 2 

78. 0 
9. 8 

Gilts ------·-"---------
Oats Basal , .. ____ 

313 317 

41. 3 49. 1) 
55. 1 70. 0 
30. 1 21. 0 

7. 6 3. 3 
9. 6 9. 2 
0 0 
2. 6 2. 7 
8. 6 8. (l 

89. 6 87. 0 
9. 9 10. 1  

Combined 
Oats Basal 

371 381 

17. 0 36. 5 
32. 3 56. 2 
43. 9 45. 2  
18. 3 14. 1  
10 . 1  10. 6 

0. 1 0. 2 
2. 9 2. 8 
8. 5 8. 5 w 

84. 2 80. 2 
10. 5  10. 0 



South Dakota State University 
Brookings, South Dakota 

Department of Animal Science 
Agricultural Experiment Station 

Effect of Flavomycin on Performance of 
Growing-Finishing Pigs 

Richard c. Wahlstrom and George w. Libal 

A . S .  S eries 72-31 

Antibiotics have been used widely in s wine rations at low levels to increase 
rate of gain and improve feed eff ic iency for the past two decades . The future o f  
antibiotics as feed additives for s wine is uncertain following the recent report 
of the Food and Drug Administration Task Force that recommended antimicrobial 
agents used in human clinical medicine be prohibited from growth promotion 
use in animals by December 31, 19 73 . 

Flavomycin is a new antib iotic that is intended for use only in animal 
nutrition . It is nonabsorbable and therefore does not leave residues in meat. 
It also has been reported to be effective at levels much lower than thos e  
generally used in swine feeding . The obj ective of this experiment was to study 
the efficacy of flavomycin in diets for growing-finishing swine when fed at 
approximately 10% of the levels used for other antibiotics . 

�xperimental Procedure 

S eventy-two crossbred pigs were allotted to three replicates of four treatments 
on the bas is of litter, sex and weight . Each lot of 6 pigs averaged approximately 
41 lb . initially and was removed from the experiment at an average lot weight o f  
approximately 200 pounds . Pigs were housed in concrete floored pens bedded 
with straw and had access to an outside concrete area where self- feeders were 
located. 

The experimental treatments were as follows: 

1 .  No antibiotic 
2 .  Flavomycin 1 mg . /kg . (0 . 9  grams /ton) 
3. Flavomycin 2 mg . /kg. (1 . 8 grams / ton) 
4 .  Chlortetracycline 22 mg . /kg . (20 grams /ton) 

The composition of the basal diet is shown in table 1. The diet was 
calculated to contain 16% protein until the pigs weighed 125 lb . and 13% protein 
from 125 to 200 pounds . 

Results 

Performance data for this experiment are shown in table 2 .  Growth performance 
was very good in all treatments during the growing phase from 41 to 125 pounds . All 
treatments gained about 1 . 8 lb . per day . Feed eff iciency differed s ignificantly 
(P <. 05) b etween treatments during this growing phase.  Req11iring the least 
feed/gain ( 2 . 47) were p igs f ed 1 mg./kg . of flavomycin and the most feed/gain 
( 2 . 69) was required by pigs fed chlortetracycline.  B arrows gained significantly 
(P <. 025) faster than gilts up to 125 lb . weights . 

1 2  
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Pigs fed 2 mg . /kg . of flavomycin or chlortetracycline gained about 0. 1 lb . 
per day fas ter than the control or pigs fed 1 mg . /kg . of flavomycin during 
the finishing phase .  These increases in gains were associated with increased 
feed consumption as feed efficiency was s imilar between treatments . The results 
are somewhat contradictory to earlier reports which indicated the greatest 
response to antibiotics was during the early growing period . The reason for 
this difference in response is not clear. 

There were no s ignificant differences in daily gains, feed consumption or  
feed efficiency for the overall experiment .  P igs fed 1 mg . /kg.  flavomycin, 
2 mg./kg . flavomycin or chlortetracycline gained approximately 1 ,  3 and 5% fas ter , 
res pectively, than pigs fed the control (no ant ibiotic) die t . 

Summary 

Seventy-two weanling pigs were used in an experiment to s tudy the effect 
of feeding 1 or 2 mg . /kg . of flavomycin and 22 mg . /kg . of chlortetracycline . 
All groups o f  pigs had quite satisfactory growth performance.  There was a significant 
difference in feed efficiency between treatments during the growing phas e .  Pigs fed 
the higher level of flavomycin or chlortetracycline grew slightly faster during 
the finishing period. 

Table 1 .  Composition of B asal Diet ( Percent) 

Ground yellow corn 
Soybean meal (44%) 
Dicalcium phosphate 
Ground limest one 
Trace mineral sal t ( 0 . 8% zinc) 
Vit amin premixa 

To 125 lb . 

76 . 2  
2 1 . 0  

1 . 7  
0 . 5  
0 . 5  
0 . 1  

125 t o  200 lb . 

85 . 2  
12 . 4  

1 . 3  
0 . 5  
0 . 5  
0. 1 

a Provided 1500 I . U .  vitamin A ,  200 I . U .  vitamin D, 125 mg . ribo flavin, 5 mg . 
calc ium pantothenate, 10 mg . niacin, 50 mg . choline and 7 . 5  mcg . vitamin B 12 
per lb . of diet .  

13 
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Table 2. Performance of Growing-Finishing Pigs Fed 
Flavomycin or Chlortetracylcine 

Flavomycin 
Control 1 mg. /k_g_ • .  2 mg. /kl>;. 

No. o f  pigs a 
1 8  18 18 

Growing phase 
Avg. daily gain, lb . 1 .  78 1. 80 l . 82 
Avg . daily feed, lb. 4 . 64 4 . 49 4 . 5 8  
Feed/gain* 2.58 2 . 47 2 . 5 5 

Finishing phase 
Avg . daily gain, lb. 1 .  75 1 .  76 1.89 
Avg . daily feed, lb . 7 . 1 7 7 . 08 7 . 6 5 
Feed/gain 4 . 05 3 . 96 4 . 05 

Growing and finishing 
Avg . daily gain, lb.  1 .  76 1 .  78 1 . 85 
Avg . daily feed, lb . 5 . 78 5 . 70 5 . 98 
Feed/gain 3 . 2 3 3 . 15 3 . 24 

Chlortetra-
cvlcine 
22 mg./kg. 

11b 

1. 79  
4 . 9 1 
2 . 69 

1.85 
7 . 75 
4 . 08 

1 . 82 
6 . 17 
3 . 32 

a Avg . initial wt . ,  4 1  lb . ;  avg . final wt . ,  19 8 lb. 
b One pig died during finishing phase, data included for growing phase only. 
* p <. 05 . 

14 
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South Dakota State University 
Brookings, South Dakota 

Depar tment of Animal Science 
Agri cultural Expe riment Station 

A . S .  Series 72-32 

Effect of Copper Fed at Dif ferent Leve ls and for Different 
Lengths of  Time to  Growing-Finishing P igs 

Richard c. Wah lst rom , George W .  Libal , Lawrence R. Dunn and Royce J.  Emerick 

P revi ous work at the South Dakota st ation reported in A . S .  Series 71-33 has 
shown that pigs fed 250 parts per million ( ppm) copper in the d ie t  have an 
increased rate of gain with the greatest response occurring during the early 
growth pe riod . Liver copper stores are elevated by feeding 250 ppm o f  copper . 
The experiment reported herein was designed to study the effect iveness of  various 
levels of  dietary copper as we ll as to determine the carry-over effect of copper 
treatments administered only during an init ial 8-week treatment period . The 
ant ib io tic tylosin was included as one treatment to aid in evaluating the copper 
effect . 

Expe r imental P rocedure 

Nine ty-six crossb red pigs averaging about 41 lb . were randomly allot ted 
to  three replications of eight treatments on the basis of lit ter , weight and 
sex, Each lot consisted of four pigs , three barrows and one gilt, having access 
to a 6 x 8 foot concrete floored pen with a connecting 8 x 12 foo t  outside 
lot whe re se lf-feeders and wate rers were located . 

The eight dietary treatments were as follows: 

1 .  Basal die t (no copper )  
2 .  Basal d ie t  plus 125 ppm copper to market weight 
3 .  Basal diet plus 125 ppm copper for 8 weeks, basal diet to marke t weight 
4 .  Basal diet plus 187 . 5  ppm copper to market wei ght 
5 .  Basal diet  plus 187 . 5  ppm coµper for 8 weeks , basal diet to market we igh t  
6 .  Basal diet plus 250 ppm copper to marke t weight 
7 .  Basal diet plus 250 ppm copper for 8 weeks , basal diet to marke t weight 
8 .  Basal diet plus 2 0  grams o f  tylosin per ton t o  market weight 

The composit i on of  the basal diet is shown in table 1 .  

The pigs were removed from the ir respective treatments at individual weights 
of  approximately 2 10 lb . after 100 to 110 days on experiment .  They were withheld 
from feed but allowed wate r  for the 24 hours previous to  slaugh te r .  Liver 
samples were ob tained at slaughter and frozen for later analysis of copper .  
Backfat samples were obtained from the shoulder area for determinat ion o f  i odine 
numb e r .  After a 24-hour chi l l ,  carcasses were weighed and measured for length , 
b ackfat thi ckness, loin eye area and percent ham and loin . 

Results 

A summary of the growth pe rformance and carcass da ta is presented in tab le 2. 
Average daily gains during the f i rst 8-week pe r iod were fast er �hen pigs received 
copper or

cy
tylos in in the d iet. Pigs fed 250 pprn of copper gained 1 . 63 lb . per 

day or 12� faster than the 1.46 lb . pe r day gain of pigs fed the basal unsupplemented 

15 
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diet . Pigs fed tyl osin or 125 or 187.5 ppm of coppe r gained 1.54, 1.50 and 
1 .  52 lb. per day, respective ly, during this pe riod. Differences in feed con­
sump tion during the first 8-week period were statistically significan t (P » 01). 
Pigs fed the die ts containing copper or tylosin consumed more feed than pigs 

fed the basal diet. Feed/gain also dif fered significant ly (P<,05) during this 

period. The pigs fed copper were not as e.f ficient in feed conve rsion as the 

contro l  pigs. 

During the finishing period of this experiment, gains and feed/gain were 
quite erratic. There was no consistent pat tern on the effect of re moving copper 
from the diet af ter 8 weeks. Gains of pigs fed 125 ppm of coµper during the 
final growth period were essentially identical to those of pigs that had received 
1 25 ppm of copper for t he first 8 weeks only ( 1.67  and 1.68 lb . per day) . Pigs 
fed 187.5  ppm of copper gained 1.86 lb. per day compared to 1.7 7  for t hose that 
received this level only the first 8 weeks. Pigs fed the 250 ppm level of 
copper gained 1. 71  lb. per day during this period, while pigs receiving the 
hig h  level of copper for 8 weeks gained 1.9 2 lb. daily during the period that 
they did not receive copper. 

Best overall rates of gain were made by pigs fed 250 ppm of copper for 
8 weeks only ( 1. 75 lb. per day) and pigs fed 250 ppm of copper throughout the 
experimen t  (1.68 lb. pe r day) . Gains of t he o ther pigs averaged from 1.59 
to  1 . 66 lb. daily. Average daily feed consumption was significantly ( P <.01) 
dif ferent be tween treatments ranging from 5.23 lb. per day for pigs fed the 
basal diet to 6 . 06 lb. daily for pigs fed 250 ppm of copper for the first 
8 weeks. 

Carcass length, backfat thickness and iodine number did not differ signifi­
cantly be tween treatments. Pigs fed the copper or tylosin diets had heavier 
livers than pigs fed the unsupplemented diets. This is in contrast to  p revious 
data from t his station indicating lighter livers in pigs fed diet ary copper. 
Removing t he copper from the diet when the pigs weighed approximately 125 lb. 
resulted in a liver copper level similar to that found in pigs fed the unsupp lemented 
diet. When copper was fed during the entire growth period, liver storage increased 
with increasing levels of dietary copper. 

Nine ty-six crossbred pigs, 72 barrows and 24 eilts, were allot ted to  eight 
t reatment groups to st udy the effect of  feeding 125, 18 7.5  and 250 ppm of  
copper for 8 weeks or for the entire growing-finishin8 period. Gains were 
increased at all copper levels for the fir s t  8-week period. For the entire 
experiment the re was no benefit from feedin6 125 ppm of copper. Pi8S f ed 187.5 
and 250 ppm gained approxinately 3 and 7% faster than pigs fed the basal d ie t . 
The re were no consis t en t differences in performance of pifs fed the die tary 
copper for 8 weeks or the entire experiment except in live r copner storage which 
was increased with increasin[i levels of copper fed con tinuously to slaugh ter 
weizhts. Performance of pigs fed 20 �rans of tylosin pe r ton of feed was similar 
to that of pigs fed t he basal diet. 
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Table 1 .  

Ingredients 

Ground yellow corn 
Soybean meal ( 49 %) 
Ground limes tone 
Dicalcium phosphate 
Salt 
Trace minergl mixa 

Vitamin mix 

- 3 -

Composition of Basal Diet 

Percent 

82 . 8  
15 . 0  

0. 75 
0 . 85 
o . so 
o . os 
o . os 

a P rovided 100 ppm zin c ,  50 ppm iron , 27 . 5  ppm manganese , 5 ppm 
copper, 0. 5 ppm cobalt and 0. 75 ppm iodine in diet . 

b Provided 1136 r.u. vitamin A, 182 r.u. vitamin D ,  1 . 25 mg, 
riboflavin , S mg . pantothenic acid, 10 mg . niacin , 50 mg . 
choline and 75 mcg .  vitamin B 12  per lb, 
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Table 2 .  Effect of Copper on Per formance and Carcass Characteristics o f  Swine 

125 ppm 187 . 5  ppm 250 ppm 20 
1 25 ppm copper 187 . 5  ppm copper 250 ppm copper grams/ton 

Basal copper withdrawn
a 

copper withdrawn a 
. copper withdrawna tylosin 

Number of p igs 12 11 12 10 12 12 12 11 
Initial weight , lb . 4 1 . 3  4 1 . 3  41 . 3 41 . l  41 . 3 41 . 3  4 1 . 2  4 1 . 2  

8-week summari 
8-week weigh t , lb . 123 . 5  126 . 8  124 . 4  125 . 8  126 . 7  134 . 4  132 . 0  127 . 6  
Avg . daily gain , lb . 1 . 46 1 . 52 1 . 48 1 . 51 1 . 52 1 . 65 1 . 61 1 . 54 
Avg . daily feed , lb. ** 3 . 82 4 . 40 4 . 25 3 . 94 4 . 35 4 . 49 4 . 80 4 . 18 
Feed/ gain* 2 . 6 1 2 . 9 1 2 . 88 2 . 6 1  2 . 86 2 .  72  2 . 98 2 .  72  

8 weeks to final summarI 
Final weight , lb . 214 . 2  2 13 . 0  215 . 6  216 . 4  2 19 . 1  2 13 . 4  219 . 8  216 . 5  
Avg . daily gain , lb . 1 .  76 1 . 6 7 1 . 68 1 . 86 1 .  7 7  1 .  7 1  1 . 9 2 1 .  73 
Avg . daily feed , lb . ** 6 . 75 6 . 44 6 . 74 7 . 33 6 . 87 7 . 39 7 . 59 6 . 82 

I-' Feed /gain 3 . 86 3 . 89 4 . 0 3 3 . 9 4 3 . 86 4 . 43 3 . 98 3 . 95 
CD � 

Overall summarz 
Avg . dai ly gain , lb . 1 . 60 1 . 6 0  1 . 59 1 . 66 1 . 64 1 . 68 1 .  75 1 . 6 2 
Avg . daily feed , lb . ** 5 . 2 3  5 . 33 5 . 48 5 . 40 5 . 56 5.8 1  6 . 06 5 . 38 
Feed/gain 3 . 2 7 3 . 37 3 . 47 3 . 24 3 . 38 3 . 50 3 . 4 7 3 . 31 
Carcass length , in . 2 9 . 8  2 9 . 8  29 . 9  29 . 8  29 . 8  29 . 6  29 . 8  2 9 . 4  
Backfat thickness , in . 1 . 25 1 . 2 7 1 . 22 1 . 31 1 . 19 1 . 24 1 . 2 7 1 .  33 
Backfat iodine no . 6 7 . 3  66 . 6  66 . 3  6 7 . 4  68 . 2  68 . 5  6 7 . 6  64 . 6  
Liver weight , gram 1267  1344 1 3 7 1  1426 142 1 1398 1494 1403 
Liver copper ( dry-wei ght 17 . 9  2 1 . 9  1 8 . 8 38 . 0  17 . 4  7 7  . 8  2 1 . 0  15 . 6  

basis) , ppm 

8Copper fed for 8 weeks only . 
*S ignificant treatment differences (P< . 05 ) . 

**Significan t  treatment differences (P< . 01 ) . 
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A.S. Series 72-33 

Richard C. \Jahlstron, George W. Libal anrl Lawrence R. Dunn 

Several experiments conducted durins the past fe�" years have shown _9j'_a��-2 
corn to be of hi3her protein quality than regular or normal corn. The improved 
quality can be attributed to the higher content of lysine and perhaps tryptophan. 
Two previous experiments have been conducted at this experiment station which 
have shown that growing pigs consume less protein suppler.ient on a free-choice 
basis when g_p_:]._g_u_�-2 corn is the grain rather than normal corn. The experiment 
reported herein was conducted to ohtain further information on feed consumption 
and performance of growing-finishing pigs fed _opaque-2 or normal corn free­
choice with two different protein supplements. 

Exoerimental Procedure 

Sixty crossbred, female pigs averaging about 4 1  lb. were allotted into 12 lots 
on the basis of weight and litter. The pigs were housed in inside, concrete 
floored pens which were bedded with straw. The pigs had access to outside 
concrete lots where self-feeders were located during the 1971-72 winter from 
mid-November to late February. 

The composition of the protein-mineral-vitamin-antibiotic supplement is 
shown in table 1. Supplement A was a combination plant and animal protein 
supplement while supplement B was composed of soybean meal only as the protein 
source. Supplement A contained 39.4% protein and 2.62% lysine and supplement B 
contained 38.1% protein and 2.77% lysine. Both supplements contained approximately 
3.35% calcium and 1.9% phosphorus. The opaque-2 corn analyzed 9.0% protein and 
0.39% lysine compared to 9.0% protein and 0.26% lysine for the normal corn. 

Three lots of pigs were randomly assigned to each of the four treatments 
as follows: 

1. Normal corn and supplement A 
2. Qp_aque_-2 corn and supplement A 
3. Normal corn and supplement B 
4. 9paque-� corn and supplement B 

Results 

A summary of the growth and feed data is presented in table 2. There were 
no significant differences in rate of gain due to treatment although pigs fed 
normal corn and supplement A gained 0.15 lb. less daily than the other three 
groups. ��en supplement A was fed, gains were 1.62 and 1.47 lb. per day for pigs 
on _q}?f�_q_u_��� and normal corn, respectively. However, with supplement B as the 
protein source, gains were 1.63 and 1.62 for pigs fed opaque-2 and normal corn, 
respectively. 
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Significantly less protein supplement was consumed by pigs fed opaque-2 

corn. This difference in supplement consumption was noted during both the 

growing and finishing phases. For the entire fre<ling pedod pigs fed opaque-2 
corn selected 0.33 lb. less supplement per day than pigs receiving normal 
corn. There were no differences in consumption of supplements A and B. Overall 
feed consumption was similar between pigs fed the two different types of corn, as 
pigs fed �e-� corn consumed about 0.3 lb. more corn per day than pigs 
fed normal corn. 

Significantly less feed per gain was required by pigs fed opaque-2 corn 
during the growing period (2.65 vs. 2.82 lb.) and for the entire trial where 
pigs fed ?..P�que-2 corn required 2.92 lb. of feed per unit of gain and pigs 
fed normal corn required 3.05 lb. During the finishing period both groups 
required 3.31 lb. of feed per lb. of gain. As in previous experiments, feed 
efficiency was very good for pigs fed free-choice. 

Pigs weighing approximately 41 lb. initially were fed free-choice ppaque-2 
or normal corn and soybean meal or soybean meal-meat meal-alfalfa meal supplements. 
Although daily gains were not significantly different, pigs fed the normal 
corn and the mixed supplement gained about 10% slower than pigs in the other 
treatments. 

Pigs fed opaque-2 or normal corn consumed about the same amount of total 
feed daily. However, when opaque-2- corn was fed, pigs consumed about 0.33 lb. 
less supplement and 0.3 lb. more corn than did pigs having access to normal 
corn and supplement. Therefore, a savings in feed cost was obtained when 
pigs were fed opaque-2 corn. Pigs fed opaque-2 corn required less feed per 
gain during the growing period and for the entire experiment. 
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Table 1. Percentage Composition of Supplements 

------------
Supplement 

Soybean meal (44%) 
Meat meal (50%) 
Uehydrated alfalfa meal (17%) 
Dicalcium phosphate 
Ground limestone 
Trace mineralized salt8 

Vitamin-antibiotic mixb 

A 

63.l 
20.0 
10 .o 

3.5 
0.5 
2.5 
0.4 

B 

86.l 

7.5 
3.5 
2.5 
0.4 

aProvided in addition to sodium chloride the following elemental levels to the 
supplement: 200 ppm zinc, 5.5 ppm cobalt, 100 ppm manganese, 12 ppm copper, 
82.5 ppm iron, 2.75 ppm iodine. 

bcontributed per lb. of supplement: 6, 800 I.U. vitamin A, 2,000 I.U. vitamin D2, 
20 mcg. vitamin B12• 8 mg. riboflavin, 16 mg. calcium pantothenate, 36 mg. 
niacin, 40 mg. choline chloride, and 5 0  mg. chlortetracycline. 

Table 2. Results of Feeding Opaque-2 Corn Free-Choice 
to Growing-Finishing Swine 

Corn 
_?upplement 

Number of pigsa 

Avg. initial wt., lb. 
Avg. final wt., lb. 
Avg. daily gain, lb. 
Avg. feed/day, lb. 

Corn 
Supplement** 
Total 

Feed/gain, lb.* 

Normal 
A 

15 
40.7 

191.6 
1.47 

3.61 
0.90 
4.51 
3.07 

aThree lots of five pigs each. 

O_Eaque-2 
A 

15 
40.8 

199.3 
1.62 

4.19 
0.59 
4.78 
2.96 

*Significant difference due to corn (P<.05) .  
**Significant difference due to corn (P<.01) . 
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Normal 
B 

14 
41.2 

199.1 
1.62 

3. 97 
0.94 
4.91 
3.03 

Opaque-2 
B 

14 
40.8 

195.4 
1.63 

4.00 
0.60 
4.59 
2.89 
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Effect of Dietary Protein Level and Feed Restriction on Growth 
and Carcass Characteristics of Growing-Finishinr, Swine 

Tim S. Stahly and Richard C. Wahlstrom 

Research has shown that pigs fed low dietary protein levels are older 
at slaughter due to depressed growth rate, require more feed per unit of gain 
and have decreased carcass leanness and increased intramuscular fat. However, 
increased age at slaughter due to a restricted energy intake does not adversely 
affect feed efficiency and has the opposite effect on carcass quality in that 
carcasses have less fat and more lean. The objectives of this study were 
to determine the effects of dietary protein level and feed restriction on perform­
ance and carcass characteristics. 

E��_!'imental Procedure 

Sixty crossbred pigs averaging approximately 45 lb. were divided into 
fifteen lots of four pigs each. Five replicated lots received each of the three 
dietary treatments. Each lot contained two barrows and two gilts with littermates 
distributed equally between treatments. Pigs were housed in concrete floored 
pens bedded with straw and had access to outside concrete feeding areas. 
Water was provided �d libitum. Pigs were removed for slaughter and subsequent 
carcass data at weekly intervals at live weights of at least 2 10 pounds. 

The three treatments were as follows: 

1. 16-14% protein diets ad libitum 
2 .  12-10% protein diets ad lib it um 
3 .  16-147. protein diets fed at a restricted level to produce 

gains equal to pigs in treatment 2. 

Compositions of the diets are shown in table 1. Changes in dietary protein 
were made when pigs weighed approximately 110 pounds. 

Results 

Growth Perfonnance 

A summary of the growth performance data is presented in table 2. Pigs 
fed 16-14% protein diets ad libitum gained significantly (P<.05) faster during 
all growth periods and more efficiently during the finishing and combined 
growing-finishing periods than pigs fed the 12-10% protein diets. Feed consumption 
did not differ significantly between these two groups. Restricted fed pigs 
required significantly (P <, 05) less feed per unit of gain during all growth 
periods than pigs fed the low protein (12-10%) diets. Approximately 16. 5% 
less of the high protein feed was required daily to produce gains equal to those 
obtained by pigs fed low protein diets ad libitum. No differences in feed/gain 
ratios existed between pigs fed high protein diets ad libitum or at a restricted 
level. 
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Carcass Characteristics 

The carcass data are summarized in tables 3 and 4. Dietary protein did 

not significantly affect dressing percent, carcass length or backfat thickness 

of pigs fed ad libitum. However, pigs fed high protein diets, either ad libitum 

or restricted:- ha�ignificantly larger loin eye areas and improved percentages 

of ham, loin, shoulder and lean cuts than carcasses from pigs fed the low protein 

diets. 

The 1.17 inch carcass backfat of pigs fed the 16-14% protein diets at a 

restricted level was significantly less than the 1.31 and 1. 38 inch backfat 

of pigs full-fed the high and low protein diets, respectively. Restricting 

feed intake also resulted in significantly higher percentages of ham, ham 

and loin and lean cuts and a lower percentage of belly than carcasses from 

pigs fed this 16-14% protein diet a� libj.tu�. 

Chemical analyses of the loin muscle showed a statistically significant 
difference in protein, moisture and fat content. Muscle tissue from pigs fed 
the low protein diets had less moisture and protein and more fat than muscle 
from pigs fed the higher protein diets either �c:!. libitum or restricted. Percentages 

of fat were 9.20, 4. 66 and 3.62 for pigs fed the low protein, high protein ad libitum 
and high protein restricted diets, respectively. Increased marbling and juiciness 
scores were associated with increased intramuscular fat. Flavor, tenderness 
and shear test values were not significantly affected by dietary protein level 
or feed intake, although chops from pigs fed the low protein diets tended to be 
favored. The restriction in feed intake did not significantly affect the chemical 
composition, consumer acceptability or cooking characteristics of the loin muscle. 

Pigs weighing approximately 45 lb. initially gained significantly faster 
at all growth stages and were significantly more efficient in feed conversion 
from 110 to 210 lb. and for the entire growth period when fed ad libitum diets 
of 16-147. protein compared to pigs fed 12-10% protein diets. Pies fed the 16-14% 
protein diets at a restricted level to allow gains equal to pigs fed 12-10% protein 
diets ad libitum consumed 16.5% less feed and were significantly more efficient 
than the low protein fed pigs. 

Pigs fed the low protein diets had loin eye muscles with less protein 
and moisture, more fat and higher marbling and juiciness scores than the 
loin muscle from pigs fed the high protein diets. Loin eye size and percentages 
of ham, loin, ham and loin, shoulder and lean cuts were all reduced in carcasses 
from pies fed low protein diets. Restricted feeding resulted in less carcass 
backfat, increased percentages of ham, ham and loin and lean cuts and less 
percent belly than in carcasses from pigs fed either high or low protein 
diets ad libitum. - ------
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Table 1. Composition of Diets ( Percent) 

-----------------------------------·-------------------

Ingredient 

Ground yellow corn 
Soybean meal (44%) 
Dicalcium phosphate 
Ground limestone 
Trace mineralized salta 

Premixb 

Calculated analyses, % 
Calcium 
Phosphorus 

% Protein -
16 

________ ----:iT"' ____ -----1-4--------------1
0 

-----
----"----------�-...-----------�--· --·�----�-_, ____ .. ______ ._ 

76. 41 87. 71 81.94 93.44 
20.83 9.38 15. 2(l 3.63 

1. 71 1. 81 2 .03 2.13 
0. 53 0.55 0.26 0.27 
o. 5n 0.50 0.50 0.50 
0.08 0.08 0.08 0.08 

0.65 0. 65 0 . 60 0.60 
0. 5 0  0.50 0. 55 o.ss 

------·--�--�---�----�-----·---------

acontained sodium chloride, 97 %; zinc, 0. 8%; cobalt, 0.002%; manganese, 0.4%; 
copper, 0.048%; iron, 0.33%; iodine, 0. 011%. 

bProvided per lb. of diet: 590 I. U. of vitamin A, 91 I. U. of vitamin D, 
5 I.U. of vitamin E, 1. 0 mg. of riboflavin, 4.5 mg. of niacin, 5,0 mg. of 
pantothenic acid, 5. 0 mcg. of vitamin B12 and 10 mg. of aureomycin. 

Table 2. Effect of Protein Level and Feed Restriction on 
Growth Performance of Growing-Finishing Swine 

Protein level, % 
Feeding method 

16-14 
Ad libitum 

---
1f.:-10---------·---r6-14 __ _ 

Ad libitum Restricted ·�--�--��� ---� 

No. of pigsa 

Avg. initial wt. , lb. 
Avg. final wt., lb. 
Avg. daily gain, lb. 

45 -110 lb. 
110-210 lb. 

45-210 lb. 

Avg. daily feed, lb. 
45-110 lb. 

110-210 lb. 
45-210 lb. 

Feed/gain 
45-110 lb. 

110-210 lb. 
45-210 lb. 

--------------------

20 
44. 9 

213.2 

i. 5sh 

l. 84b 

L 7ob 

4. 0lb 

5.78b 

5.oob 

2.62b, c 

3.zob 

2.98b 

20 
45 . 0  

205.4 

1.41 c 

1. 42c 

l.42C 

4.12c 

s.31b, c 

4.8Sb 

2,95b 

4.35c 

3. 77c 

20 
44.8 

209.8 

l.39C 

1. 54c 

1.46C 

3.28C 
4.74C 
4, lOC 

2.J7C 
3,32b 

2.92b 

a
Five replicated lots of four pigs each. 

b, cHeans on the same line without a common superscript are significantly 
different (P <.05) . 
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Table 3 .  Effects of Dietary Protein and Feed Restriction 
on Quantitative Carcass Traits 

level, % 16-14 12-10 16-14 
Feeding method Ad libiturn Ad libiturn Restricted 

No . of pigs 19 a 17b 
Backfat thicknes s, in . l . 3ld l . 38d 
Carcass length, in . 29.7 30 . 0  
Longissimus muscle area, sq . in. 4 . 3sd 3.5le 
Dressing percent 71 . 83 71 . 16 
Ham, %C 21 . 18d 20 . 09 e 
Loin, % 17 . s2d 16 . 09 e 
Ham and loin, % d 36 . 18e 38 . 7ld Shoulder, %C 17. 59 16 . 98e 
Lean cuts, %c 5 6 . 3od 5 3 . 16e 
Belly, % 12 . 07d ll . 99 d 

aone pig died of stress in moving to slaughter . 
bThree pigs were removed before reaching s laughter weight. 
cBone in - packing house trim . 

20 
l . 17e 

30 . 4  
4 . 48d 

70 . 94 
22 . 37 f 
18.  zod 
40 . s9 f 
18. 22d 
58. 81f 
1 1 .  2se 

d,e,fMeans on the same line without a common superscript were significantly 
different (P  < . 05) . 

Table 4 .  Ef fects of Protein Level and Feed Restriction 
on Qualitative Carcass Traits 

16-14 12-10 16-14 Protein level, % 
Feeding method Ad libitum Ad libitum Restricted 

No . of pigs 
Longissimus muscle, fresh 

Moisture, % 
Protein, % 
Ether extract, I� 
Harbl ing scorea 
Color and firmness scoreb 

Longiss imus muscle, cooked 
Shear value, kg . c 
Tendernes s scored 
Flavor s coree 
Juiciness scoref 
Cooking loss, % 

Drip loss, % 
Volatile gas loss, % 

19 

72 . 25g 
2 1 . 90g 

4 . 66g 
2 . 55g 
2 . 90 

7 . 06 
3 . 67 
3 . 49 
4 . 16 8  

22 . 2 1 
8 . 79 

13 . 42 

aB as ed on 1 to 5 scale, 1 = trace to 5 = abundant.  

17 20 

70 . 47h 72 . 95g 
19 . 38h 21 . 60g 

9 . 2oh 3 . 62g 
3 . 6oh 2 . 35g 
2 . 9 0  2 . 85 

6 . 5  7 7 . 02 
3 . 13 3 . 95 
3 . 34 3 . 47 
3 . 09h 4 . 558  

22 . 10 2 3 . 53 
8 . 9 9  8 . 88 

13 . 11 14 . 6 5 

bBased on 1 to 5 s cale, 1 = pale, soft and watery to 5 = dark and firm . 
CKilograms of force to shear a core 2 . 5 4  cm. in diameter . 
dBased on a 1 to 8 scale, 1 = extremely tender to 8 = extremely tough . 
eBas ed on a 1 to 8 scale, 1 = extremely des irable to 8 = extremely undes irab le. 
fBased on a 1 to 8 scale , 1 = extremely j uicy to 8 = extremely dry . 
g,hHeans on the same line without a common superscript were significantly 

different (P <. 01) . 
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An Evaluation of the Use of Dexamethasone for Inducing 
Parturition in the Sow 

T. D. Rich, G. W. Libal, L. R. Dunn and R. C. Wahlstrom 

Synchronizing all farrowings to a certain day or days of the week should 
allow closer attention to sows farrowing as well as sufficient tiMe to disinfect 
facilities between farrowings. These procedures could result in the loss of 
fewer pigs at or near birth. 

Dexamethasone is a corticosteroid which has been demonstrated to possess 
abortive inducing capabilities in cows and ewes. This substance, in precise 
dose levels. will induce parturition within approximately 40 to 48 hours after 
injection in pre0nant cows and ewes near term. Its capabilities have not 
been evaluated in the pregnant sow. 

The objective of this study was to evaluate the use of dexamethasone for 
inducine and controlling the time of parturition in the sow. 

Exp�ri_E.lental Procedure 

Forty-nine crossbred gilts and sows with known breeding dates were stratified 
according to age across a 2 x 3 factorial arrangement of treatments. Experimental 
treatments consisted of two different days of receiving an injection (day 1 10 or 
112 of pregnancy) and three levels of dexamethasone (0, 10 or 20 mg.). The 
experimental design and number of sows per treatment are presented in tahle 1 .  

The 0 mg. dexamethasone treatment group received an injection of sterile 
saline, while the 10 and 20 mg. groups received dexamethasone in sterile saline 
solution. All injections were given intramuscularly. 

Results and Discussion 

The intervals from injection to birth of the first pig are presented in 
table 2 .  There were no significant differences (P > .10) between levels of 
dexamethasone within days of injection. Based on these data, it is concluded 
that 10 or 20 mg. of dexamethasone will not induce parturition in the pregnant 
sow. These data are in contrast with reports of 20 mg. dexamethasone inducing 
parturition in cows and ewes. 

There also were no significant differences (P > . 10 )  between treatments 
for interval between birth of first and last pig (tahle 3) or percent pigs 
born alive of total pigs born (table 4) . 

_'.'ummary 

The use of dexamethasone for controlling the time of parturition in sows 
was evaluated on 49 head of crossbred sows. Intramuscular injections of 
0 ,  10 or 20 mg. of dexamethasone failed to induce parturition in sows 110 to 
112 days pregnant. 
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Table I. Experimental Design and Number of Sows Per Treatment 

Day of pregnancy 
when injected 0 

Level of dexamethasone, mg . 
10 20 

110 
112 

10 
11 

No . 

5 
4 

of SOWS 

10 
9 

Table 2 .  Influence o f  Dexamethasone o n  the Interval from Inj ection 
to Birth of the First Pig (Hours) 

110 
112 

Level of dexamethasone, mg. 
0 10 20 

90.5 +9 .4a 
46.5+s.5 

103+11. 2 
67+11.6 

89.9 +14.4 
5 6.3+ 9.8 

a Hean + standard error . 

Table 3. Influence of Dexamethasone on the Intervals from B irth 
of the First to Last Pig (Hours) 

Day 
Level of dexamethasone, mg. 

of injection 0 10 20 

110 2.9+0.4 5. 4+1. 8 3.2+0.8 
112 2 .1+0.5 3.i+o.7 2 .i+o.5 

Table 4. Influence of Dexamethasone on Percent Pigs Born Alive of 
Total Pigs Born 

Level of dexamethasone, mg. 
��D_ay of injection 0 10 20 

110 
112 

91.1% 
9 8.2 

27 

93.6 
89.6 

98.5 
98.1 



South Dakota S tate University 
Brookings, South Dakota 

Department of Animal Science 
Agricultural Experiment S tation 
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The recent FDA ( Food and Drug Adminis tration) Task Force report on the 
use o f  antibiotics in animal feeds recommended that all antimicrobial agents 
used in human clinical medicine that fail to meet guidelines establis hed by 
the Tas k Force in regard to safety be prohib ited from us e in animal feeds 
by December 31, 1973. It is not the purpose of this report to question the 
conclusions and recommendations of the Tas k Force. It has, however, neces sitated 
that additional research be conducted to j ustify the efficacy and safety of 
antib iotics in swine feeds. 

One antibiotic that is not used oral ly or as an injectable antibiotic 
in human medicine is zinc bacitracin. The experiment reported herein was 
conducted to evaluate the ef fectiveness of zinc bacitracin, to determine 
the effective dose range in growing-finis hing pigs and to compare it with an 
antibiotic (tylosin) that has b een used successfully as a swine feed additive. 

�xperimental Procedure 

One hundred twenty crossbred pigs averagin� 38 lb . were ass igned to 24 
lots of five pigs ( three barrows and two gilts) from within groups based on 
weight, litter and s ex .  Groups of five pigs were randomly as signed to each 
of s ix treatments within four replicates . The pigs were housed in portab le 
wood frame houses with concrete floors and a connecting 6 x 12 ft. concrete 
outside pen where feeders and waterers were located. 

T he compos itions of the diets fed are s hown in table 1. Diets were changed 
in level of protein from 16 to 13% when the pigs averaged ahout 110 pounds. The 
experiment was terminated when each pen averaged approximately 210 pounds . 

Antibiotic treatments were as follows: 

1. None 
2. 10 grams of zinc bacitracin per ton 
3. 20 grams of zinc bacitracin per ton 
4. 40 grams of zinc bacitracin per ton 
5 .  80 grams of zinc bacitracin per ton 
6. 20 grams of tylosin per ton 

Results 

Average daily gain, daily feed and feed per gain data are summariz ed in tab le 2. 

Pigs fed antib iotics gained approximately 3 to 7% faster than the control 
pigs during the period from 38 to 112 pounds . These differences were not s tatis ti­
cally s ignificant. However, there were significant differences in feed efficiency 
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during this early growth period. Requiring the most feed per lb. of gain 
were pigs fed the control diet which did not contain any antibiotic. Performance 
of p igs fed the var ious levels of zinc bacitracin was simi lar , indicating 
that 10 grams of zinc bacitracin per ton of feed was as effective as higher 
levels . 

During the finishing phase, 1 1 2  to 2 1 1  lb. , gains and feed per lb. of gain 
were similar except for pigs fed tylosin. These pigs required about 25 lb. 
less f eed per hundredweight of gain than the average of the other treatment 
groups. Combining the data over the entire feeding period showed only very 
small, nonsignificant differences in daily gains among treatments. Feed efficiency 
was also similar between control and zinc bacitracin-fed pi gs but was improved 
about 7% when tylosin was fed. Daily f eed consumption was also less when 
pigs were fed tylosin with other lots consuming similar amounts of feed da ily. 

There were significant differences in performance of replicate lots. Barrows 
gained signif icantly faster than gilts during a ll three periods. 

The results of this experiment indicated no difference in performance 
of pigs fed 10 , 20 , 40 or 80 grams of zinc bacitracin per ton of diet. Pigs 
fed each of the antibiotic levels grew slightly faster and more efficiently 
than pigs not receiving antibiotic during the early growth period , 38 to 1 1 2  
pounds. There were no advantages o f  feeding the antibiotic during the finishing 
period. 

Pigs fed 20 grams of tylosin per ton of diet grew si�ilarly to those 
pigs fed zinc bacitracin but were more efficient during the finishing and overall 
periods. 

Table 1 .  Composition of Basal Diets (Percent) 

Ground yellow corn 
Soybean meal ( 44%) 
Dicalcium phosphate 
Ground limestone 
Trace mineral salt ( 0 . 8% zinc) 
Premixa 

To 
llO lb. 

76 . 9  
20 . 2  

1 .  7 
0 . 5 
0 . 5  
0 . 2  

110 to 
2 10 lb. 

84 . 0  
1 2 . 1  

1 .  7 
0 . 5  
0 . 5  
0 . 2  

aProvided 1500 I.U . vitamin A ,  150 I . U .  vitamin D ,  1 . 25 mg. riboflavin , 5 mg. 
pantothenic acid , 10 mg. ni acin , 50 mg. choline and 7 . 5  mcg. vitamin Bi z per 
lb. of diet. 
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T ab l e  2 .  Performance o f  Growing-Finish ing P i 2s Fed Ty los in 

and Var i ous Leve ls o f  Z in c  Ba c i t ra c in 

Ant ibiotic 
����!�_grams / ton 

N f . a 
1 o .  o pigs 
Avg . ini tial wt . ,  lb . 
Avg . f inal wt . ,  lb . 

Avg . daily gain , lb . 
38 to 112 lb . 

112 to 2 1 1  lb . 
38 to 211 lb . 

Avg . daily feed , lb . 
38 to 112 lb . 

112 to 211 lb . 
38 to 211 lb . 

Avg . feed /lb . gain, lb . 
38 to 1 1 2  lb . *  

112 t o  211 lb . 
38 to 2 11 lb . 

19 
38 . 0  

2 1 1 . 0  

1 . 5 3 
1 .  7 3  
1 . 6 4  

4 . 2 3  
6 . 40 
5 . 41 

2 . 74 
3 . 70 
3 . 29 

19 
38 . 0  

211 . 7 

1 . 59 
1 . 69 
1 . 6 5  

4 . 18 
6 . 5 5 
5 . 50 

2 . 5 9  
3 . 85 
3 . 3 1 

19 
38 . S  

21 1 . 8  

1 . 6 1  
1 .  7 2  
1 . 68 

4 . 2 5 
6 . 59 
5 . 5 3  

2 . 6 3 
3 . 7 3  
3 . 24 

20 
38 . 3  

211 . 9  

1 . 6 3 
1 .  7 8  
1 .  7 1  

4 . 36 
6 . 70 
5 . 66 

2 . 6 7 
3 . 75 
3 . 29 

20 
38 . 4  

211 . 0  

1 . 5 7 
1 .  7 6  
1 . 69 

4 . 18 
6 . 5 7  
5 . 47 

2 . 64 
3 . 69 
3 . 2 1 

aFour rep licated lots of 5 pigs ( 3  barrows and 2 gilts)  per treatmen t . 
Four pigs died or were removed from the experiment . 

*S ignificant treatment d i f ference (P< . 05 ) . 

3 0  

19 
3 8 . 4  

2 11 . 9  

1 . 6 3 
1 .  7 3  
1 . 69 

4 . 05 
6 . 01 
5 . 15 

2 . 5 3 
3 . 49 
3 . 06 
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The swine producer who ope rates a farrow-to-finish operation and the f eeder 
pig producer who sells his pigs at 40  or  15 lb . are b o th interes ted in get ting 
weaned pigs o f f  to a quick s tart . Lack o f  palatab il i ty and low feed consumpt i on 
are two problems associated with young pigs . Additions of ingredients t o  make 
the feed more accep tab le to the pig add cost to an already expensive diet . 
Ano ther problem often encountered is  edema d isease . High protein diets have 
o f ten b een listed as a predispos ing cause of this diseas e .  Work a t  this  s t at i on 
( A . S .  Series 70- 3 3) has shown lit tle benef i t  from complex s tarter d ie ts over 
s imple corn-soybean meal die ts . In the s imple s t arter diet , the high level 
of p ro tein is the main cont ribut ion to the cost of the die t .  I t  seems logical 
that the addit ion o f  l imi t ing amino acids which const itute protein may allow 
for a reduc tion in the level o f  protein requi red for maximum pig performance . 
The t rials reported herein were designed to test this hypothesis and to observe 
if d i f ferences in edema disease occurred on diets d i ffering in protein c ontent . 

Two trials were conducted to s tudy the effects of protein leve l , lysine 
conten t and feed ingredients upon feed consump t ion , feed eff ic iency and gain 
of weaned pigs . In both t r ials the pigs were housed in ins ide , concrete floored 
pens . Supplemental heat was provided by space heaters t o  maintain at leas t 
a 50° F .  temperature at all t imes . The pigs were weaned and allowed about 
a week to adj ust to dry feed before allotment to treatments . 

Trial 1 

The f i r s t  t rial was conduc ted during the winter ut i l i z ing 54 crossbred 
p igs w i th an ini t ial we ight of app roximately 1 7  pounds . The pigs were randomly , 
allo t ted to three rep lica tions of three exper imental diets  on the bas is  o f  genet i c  
background , weight and s ex .  The three experimental diets were : 

1 .  1 8% protein ( corn-soyb ean meal + 30% rolled oats ) 
2 .  18% protein ( corn-soyb ean meal) 

-

3 .  15% protein + 0 . 20% lys ine ( corn-s9ybean meal ) 

Trial 2 

The se cond trial was conducted in the spring uti l i z ing 84 crossbred p igs 
with an int i ial we igh t  of app roximately 16 pounds � The pigs were apot ted · 

seven td a pen by the same cri teria as in trial 1 .  Four experimental diets 
were used in this trial as follows ·: 
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1 .  18% protein ( corn-soybean meal + 30/, rol led oats )  
2 .  1 8 %  pro tein ( corn-soybean meal) 
3 .  15% protein + 0 . 20% lys ine ( corn- soyb ean meal )  
4 .  15% protein ( corn-soybean meal) 

In b o th trials , pig we ights and feed consump t ion were oh tained weekly . 
The leneth of bo th trials was five weeks ( 35 days ) . 

Tab le 1 shows the experimental die t s  used in t rials 1 and 2 and t h e ir eal­
culated protein and lysine content . Die ts 2 and 3 d if fered in protein b ut 
were equal in lys ine and diets 3 and 4 were equa l in protein but dif fered 
in lys ine conten t .  

Results 

Trial l ------

The results of t rial 1 are shown in table 2 .  At the end of the five 
week experimental peri od , pigs in the three lots averar,ed 50 , 5 2  and 54 pounds . 
The gain was cons idered ac cep table in that pigs gained about l lb . per day from 
the ini tiat ion of the trial . :fo s ignifi cant differences in average daily gain , 
feed consump tion or feed per pound o f  gain we re observed . This would indicate 
that under these condit ions the 15% protein d ie t  with add it ional lysine was 
as adequate for th is s t age of growth as eithe r 18% protein diet . Two p igs 
fed the 15% protein d ie t  died and one pig that was fed the 18% protein corn­
s oy-rolled oats die t died . Autopsy revealed cause of death was edema diseas e .  

Trial 2 

The resul ts of t r ial 2 are shown in t able 3 .  At the end of the f ive week 
perio d ,  lots averaged about 40 to 45 lb . and had gaine d  from 0 . 7 1 lb . per day 
on the 15% protein d ie t  to 0 . 83 lb . per day on the 18% protein corn-soybean 
meal die t .  These gains were not stat i s t ically different because o f  the var ia tion 
in gain of pigs within t reatment groups . Feed consump t ion was equal b e tween 
t reatments but feed per lb . of gain was s tatist ically ( P  < . 0 2 5 )  different . 
P igs receiving the 15%  pro tein die t  were least ef f icient and pigs receiving 
the 18% protein corn-soybean meal die t were mos t  e f f icien t . These results 
would indicate that the 15% protein diet was probably inadequate for e f ficien t  
feed convers ion by pigs a t  thi s  s tage o f  growth . However ,  when lys ine content 
o f  the 15% protein diet equaled tha t  of the 18%  protein die t , imp r ovement 
in feed efficiency was observed . 

Summary 

Weaned pigs fed diets containing 18% protein and 15% protein p lus addi t ional 
lys ine to equal the lysine in the 1 8% protein ration performed s imi larly . 
However ,  when no add i t ional lys ine was added t o  the 15% pro tein diet , a poorer 
feed efficiency was obtained . The add i t ion of 30% rolled oats and 5% sugar 
to the 1 8% protein diet was not b eneficial . In these trials no addi tional 
edema disease was ob served with high protein diets . 
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Table 1 .  Experimental Diets (Percent) a 

Diets 
Ingredients 1 2 3 4 

Ground yellow corn 42 . 95 73 . 85 80 . 55 80 . 75 
Rolled oats 30 . 00 
S oybean meal (49%) 19 . 00 23 . 00 16 . 00 16 . 00 
S ugar 5 . 00 
Dicalcium phosphate 1 .  70 1 . 80 1 . 90 1 . 90 
Ground limestone 0 . 5 0  0 . 50 0 . 50  0 . 50 
Trace mineralized salt 0 . 50 0 . 50  0 . 50  0 . 50 

( 1% zinc) 
Vitamin-antib iotic premixb 0 . 35 0 . 35 0 . 35 0 . 35 
L-lysine monohydrochloride 0 . 20 

100 . 00 100 . 00 100 . 00 100 . 00 

Calculated protein content , % 18. 00 18. 00 15 . 00 15 . 00 
Calculated lysine content ,  % 0 . 80 0 . 89 0 . 89 0 . 69 

aDiets 1 through 3 were used in trial 1 and diets 1 through 4 were used in 
trial 2 .  

bProvided per lb . of diet :  2000 I . U .  vitamin A ,  237 I . U .  vitamin D ,  1 . 25 
mg . of  riboflavin, 5 mg . pantothenic acid, 10 mg . niacin, 50  mg . choline, 
7 . 5  mcg .  vitamin B 12 • 50 mg . chlortetracycline, 25 mg . penicillin and 50  
mg . sulfamethazine . 

Table 2 .  Growth Performance of P igs in Trial 1 

Number o f  pigsa 
Avg .  initial weigh t ,  lb . 
Avg .  final weight, lb . 
Avg . daily gain,  lb . 
Avg .  daily feed , lb . 
Feed per lb . o f  gain , lb . 

1 
18% protein 

Corn-soybean meal 
30% rolled oats 

19 
17 . 2  
54. 0 

1 . 07 
2 . 41 
2 . 29 

Diets 
2 

18% protein 
Com-soyb ean meal 

21  
17 . 4  
50 . 0  

0 . 95 
2 . 05 
2 . 21 

3 
15% protein 

Corn-soybean meal 
+ 0 . 20% lys ine 

18 
1 7 . 3 
5 2 . 0  

1 . 01 
2 . 32 
2 . 34 

aThree replicates of seven pigs per treatment . One pig died on the 18% rolled oats 
diet and two died on the 15% protein with added lysine diet and one pig was 
removed from each of these two treatments because of very slow growth . The 
diagnosis of cause of death of the three pigs was edema disease . 
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Table 3 .  Growth Performance of Pigs in Trial 2 

1 
1 8% protein 

Corn-SBM 
30% rolled oats 

Number of pigsa 
Avg . initial weight,  lb . 
Avg . final weight, lb , 
Avg .  daily gain , lb . 
Avg . daily feed, lb . b Feed per lb . of gain, lb . 

2 1  
1 5 . 7  
43 . 0  

0 . 78 
1 . 84 
2 . 36 

Diets 
2 

18% protein 
Corn-SBM 

2 1  
15 . 7  
44 . 9  

0 . 83 
1 . 82 
2 . 19 

3 
15% protein 

Corn-SBM + 
0 . 2 0% lys ine 

20 
15 . 8  
42 . 2  

o .  75 
1 . 80 
2 . 40 

4 

15% protein 
Corn-SBM 

20 
1 5 . 7  
40 . 4  

o .  7 1  
1 . 81 
2 . 5 1  

aThree replicates o f  seven p igs p er treatment . One pig removed from the 1 5% 
protein corn-soyb ean meal plus lysine diet and one from the 15% protein 
corn-soybean meal diet b ecause of slow unrepresentative gains . 

bA statistical ly signi ficant difference in feed per lb . of  gain was observed 
due to treatment (P< . 02 5 )  and due to replication (P< . 05 ) . 
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Opaque-2 or  "high lysine corn" has been shown to be an effective dietary 
ingredient for growing-finishing swine , allowing a reduction in the total protein 
needed in the diet and thus reducing the cost of the diet . The study reported 
herein was des igned to evaluate opaque-2 corn in pig starter diets fed to 
p igs after weaning when amino acid needs of the pig are greatest .  

Experimental Procedure 

Eighty-four crossbred pigs averaging approximately 16 lb . were allotted 
to two replications of s ix t reatments . The pigs were weaned at approximately 
four weeks of age and placed on test after a week ' s  adj ustment period . Each 
pen contained three barrows and four gilts . The length of the t ri al was five 
weeks ( 45 days) . The pigs were housed in concrete floored pens . 

The s ix experimental diets utilized were : 

1. 14% normal corn-soy diet + 0 . 27 %  lysine 
2. 18% normal corn-soy die t  
3 .  14% normal corn-soy diet + 0 . 41% lys ine 
4 .  18% normal corn-soy diet + 0 . 14% lysine 
5 .  14% opague-2 corn-soy diet + 0 . 26% lysine 
6 .  18% oEague-2 corn-soy die t 

The compos ition and calculated nutrient content of the experimental diets 
are shown in table 1. Diets 1 ,  3 and 5 were equal in protein percent ( 14%) 
and diets 2, 4 and 6 each contained 18% protein . Diets 1 and 2 were equal 
in lysine percent  (0 . 89%) but different from diets 3 ,  4 ,  5 and 6 which contained 
1 . 03% lys ine . D iets 3 and 4 ,  respectively , di ffered from diets 5 and 6 ,  respec­
t ively , only in proportion of lysine from natural and synthetic sources . Diets 
3 and 4 contained normal corn ( 0 . 25% lysine) , whereas diets 5 and 6 contained 
opague-2 corn (0 . 45% lysine) . 

Results and Discuss ion 

The growth pattern observed over the 5-week experimental period for the 
average of all pigs on all treatments is shown in figure 1 .  As i s  seen in 
most  cases when pigs are weaned at  an early age , the figure illus t rates the 
delay of growth during the first week . S ince the pigs received approximately 
a 1-week adj ustment period before the s tart of the trial , it can be assumed 
that in this case the delay in growth was for nearly 2 weeks after weaning . 
After the ini tial delay , growth rate increased to as much as 8. 5 lb . during 
a 1-week interval as shown in figure 2. Figure 3 shows the average feed consumed 
per day during weekly intervals . Feed consumption was 0 . 87 lb . per day the 
first week , increasing in a linear fashion to 3 . 16 lb . per day during the fifth 
week of the trial . These increases in feed consumption corresponded wi th increased 
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weekly gains until the f i f th week , i l lust rat ing that the limiting factor 
for growth rate in the early weaned pig i s  the pig ' s  des ire and ab i li ty to 
consume more feed . Pigs weaned at 7 to  8 weeks of  age that are more used 
to dry feed from a creep feeder or the s ow ' s  f eeder often do not exh ib i t  as marked 
a period of delay . However , in spite of this advantage for later weaned p igs , 
in mos t  cases there is an economic advantage to  early weaning pigs . The 
number of days for a pig to reach market weigh t was equal under either management 
sys tem and early weaning o f  pigs allowed early breeding of the sow to maximi ze 
the number o f  l i t ters s he can produce over a given period of  t ime . 

Summa1?..Y, 

Eighty-four crossbred pigs weigh ing approximately 16 lb . were used to  
s tudy the effect o f  feeding normal corn and �aque-2 corn as wel l  as supplement al 
lys ine in s tarter diets containing 14 or 1 8% protein and 0 . 89 and 1 . 03% lys ine . 
The results o f  the 5-week trial s howed f inal weigh t s  of  from 4 4  to 49 lb . and 
no signif icant differences in average daily gain , feed consumption or feed 
e f f i ciency due to either protein or lys ine levels . 

Table 1 .  Compos i t ion of Experimental Diets and Calculated Nutr ient Content 

Die ts 
Ingredients 1 2 3 4 5 6 

Normal corn 83 . 4  7 3 . 6  83 . 4  73 . 6  
O:e_ag,ue-2 corn 83 . 4  7 3 . 6  
Soybean meal ( 49 % )  13 . 3  2 3 . 3  13 . 3 2 3 . J  13 . 3  2 3 . 3  
Dicalcium phosphate 2 . 0  1 . 8  2 . 0  1 .  8 2 . 0  1 . 8  
Limestone 0 . 5  0 . 5  0 . 5  0 . 5  0 . 5  o . s  
T race mineral salt  0 . 5  0 . 5  0 . 5  0 . 5  0 . 5  o . s  

( 1% z inc) 
Vit amin-ant ib iotic premixa 0 . 3  0 . 3  0 . 3  0 . 3  0 . 3  0 . 3  
L-lys ine 0 . 54 0 . 82 0 . 2 8 0 . 5 2 

Calculated pro tein , % 14 . 00 18 . 00 14 . 00 1 8 . 00 14 . 00 1 8 . 00 
Calculated lys ine , % 0 . 89 0 . 89 1 . 03 1 . 0 3 1 . 0 3 1 . 0 3  

aProvided p er pound o f  die t :  1 . 25 mg . rib o f lavin , 5 mg . pantothenic acid , 
10 mg .  niacin , 50 mg . choline , 7 . 5  mcg .  vitamin B 1 2 , 2 7 4  I . U .  vit amin D ,  
2 , 300 I . U .  vitamin A ,  5 0  mg . chlortet racycline , 2 5  mg . penicillin and 5 0  mg . 
s ul famethazine . 
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Table 2 .  Growth and Feed Data 

Diets 
1 2 3 4 s 6 

Numbe r  of  p igsa 13  14  13  14  1 4  14 
Init ial weigh t , lb . 16 . 1  15 . 8  16 . 0  15 . 9  15 . 5  16 . 0  
Final weight , lb . 43 . 6  4 5 . 8  45 . 5  49 . 2  45 . 6  4 7 . 0  
Avg . daily gain , lb . 0 . 78 0 . 85 0 . 85 0 . 95 0 . 86 0 . 88 
Feed consump t ion , lb . 2 . 0 9  1 . 9 9  2 . 10 2 . 18 2 . 2 6  2 . 19 
Feed per lb . gain , lb . 2 . 6 7  2 . 33 2 . 48 2 . 29 2 . 64 2 . 47 

aone pig was removed from diet 1 and one from diet 3 because o f  unrepresentative 
growth rates . 
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Figure 1 .  Avg .  pig weigh t , lb . 
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Figure 2 .  Avg . weekly gain , lb . 
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Effect of Cooked Corn in Die ts of Growinf!:-finishing Swine 

Richard C .  Wah l s trom , George W .  Lib a l  and Richard N .  Luther 

A ccns iderable amount of res earch has b een conduc ted during the pas t 
few years on the effects o f  various methods of processing grain on p er formance 
of f inishing cat t le .  One o f  the methods that has been reported to improve 
performance of f inishing cat t le is cooking corn . This met hod of process ing 
grains is now pos s ible by use of the "on-the-farm cookers " that have b een 
developed for cooking soybeans . 

Lit tle information is  known concerning the ef fects of cooking corn on 
the growth performance of growing - f inishing p igs . Therefore , the obj ect ive 
of the present s t udy was to evaluate the performance of pigs fed cooked or regular 
corn in free-choice and complete mixed rat ion feeding systems . 

Forty-eight cros sbred p igs averaging about 60 lb . were allotted to  three 
repl i cat ions of four t reatments on the basis of litter , weight and sex . The 
pigs were housed in a confinement type house with s lo t ted floors . 

The four treatments were as follows : 

1 .  Cooked corn , complete mixed die t 
2 .  Regular corn , comp lete mixed diet 
3. Cooked corn , free-cho ice diet 
4 .  Regular corn , free-choice diet 

The compos i t ion of the protein-mineral-vitamin-an t ib io t i c  sup p lement 
used in this experiment is shown in table 1 .  The complete mixed d ie ts were 
f ormulated by mixing 7 7 . 5  lb . of the respe ctive type of corn and 22 . 5  lb . o f  
supp lement and f e d  unt i l  the p igs averaged 115 lb . From 115  lb . to marke t 
wei ght the proportion of corn and supp l ement in the diets was 87 and 13 lb . The 
diets formulated in thi s  way con tained 15 . 9 %  protein when fed to 115 lb . and 
12 . 1% protein after p i gs weighed 115  lb . Pigs fed free-choice were allowed 
corn and supplement in separate compar tments of the self-feeder . 

The corn was cooked in a "on-the-farm cooke r "  to a temperature o f  about 
250° F. Mo i s ture con tent was 9 . 14 and 11 . 29 %  for the cooked and regular 
corn , re spect ively . 

Twenty-six p i gs we re s laughtered at the termination of the experiment 
and carcass d a t a  we re obt ained for length , back.fat , loin eye area and h am­
l o in pe rcen t .  

Results -·�---

/\ sumna ry o f  the resu l t s  of this exper imen t i s  pre sen t ed in tab l e  2 .  
The d a t a  have b e e n  comh ined b y  type o f  co rn and me thod o f  f e e d i n g . Cooking 
the c o rn d i d  not affect ra t e  o f  ga in during e i t h e r  th e �rowing o r  fin ish ing 
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periods . However ,  p igs fed cooked corn consumed less total feed and were more 
efficient in that they required less feed per unit of gain . Although these 
differences exis ted during both the growing and finishing periods , they were 
significant only during the growing period from 60 to 115 lb . in weight . For the 
entire trial , pigs fed cooked corn required 6% less feed per lb . of gain than 
pigs fed regular corn . The improvement in feed efficiency due to cooked corn 
is slightly over 4% when adjusted for the difference in mois ture content 
of the corn . 

Faster gains were obtained when pigs were fed complete mixed diets than 
when they were self-fed free-choi ce . These differences were statist ically s ignifi­
cant during the finishing (115 to 205 lb . )  period and for the entire experiment . 
P igs fed free-choice gained at a s imilar rate during both growing and f inishing 
periods . The feed consumption of the free-choice fed pigs was considerably 
less than those fed complete diets during the finishing period . However ,  feed 
efficiency was similar with the two feeding systems . These results are not 
in agreement with other research where we have noted no significant differences 
due to method of feeding . 

There were no s ignificant differences in any of the carcass data ob tained 
for either type of corn or feeding method . 

Summary 

Forty-eight crossbred pigs were used to study the effect of cooking corn 
and complete mixed or free-choice feeding systems . In this experiment , cooking 
corn did not affect rate of gain but did decrease feed consumption and improve 
feed efficiency . Pigs fed complete mixed diets gained about 11% faster than 
those fed free-choice . There was no difference in feed eff iciency between 
the two feeding systems . Quality of carcasses was not affected by either 
corn or feeding method .  

Table 1 .  Composition of Supplement 

Ingredients Percent 

Soybean meal ( 44%) 
Meat meal ( 50%) 
Dehydrated alfalfa meal ( 17%) 
Dicalcium phosphate 
Ground limestone 
Trace mineral salt ( 1% zinc) 
Vitamin-antibiotic premixa 

6 3 . 1  
20 . 0  
10 . 0  

3 . 0  
1 . 0  
2 . 5  
0 . 4  

a Provided per lb . of supplement : 6 , 800 I . U .  vitamin 
A,  1 , 000 I . U .  vitamin D ,  6 mg . riboflavin , 24 mg .  
calcium pantothenate , 4 8  mg . niacin , 240 mg . choline , 
36 mcg .  vitamin B 12 and 45 mg . oxytetracycline . 
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Tab le 2 .  Effect of Cooking Corn on Performance of Pigs Fed 
Free-choice or Complete Mixed Diets 

No . of pigs 
Avg . ini t ial wt . ,  lb . 
Avg . f inal wt . ,  lb . 

60 to 1 15 lh . 
1 1 5  to 205 lb . 
60  to 205 lb . 

Avg . dai ly feed , lb . 
60  to 115 lb . 
1 1 5  to 205 lh . 
60  to 205 lb . 

Avg . feed per lb . gain , lb . 
60  to 115 lb . 
115 to 205 lb . 
60 to 205 lb . 

Carcass data 
No . of p igs 
Length , in . 
Backfat , in . 
Loin eye are a ,  sq . i n .  
Ham-loin , % 

----
Cooked 

24 
5 9 . 7  

208 . 1  
1 .  7 1  
1 . 81 
1 .  7 7  

3 . 9 3b 

5 . 6 3  
4 . 9 8 

2 . 31b 

3 . 12 
2 . 81 

1 3  
30 . 25 

1 . 16 
4 . 32 

42 . 9 6  

Corn 
Regular 

24 
59 . 9  

207 . 2  
1 .  7 0  
1 .  7 8  
1 .  7 5  

4 . 25b 

5 . 80 
5 . 20 

2 . 5 1h 

3 . 30 
3 . 00 

1 3  
30 . 30 

1 . 09 
4 . 67 

42 . 5 6  

a Significant dif ference due to feeding method (P  < , 0 5 ) . 
b Significant difference due to corn (P  < , 0 5 ) . 

4 2  

Feeding 
Complete 

24 
59 . 5  

2 10 . 7 
1 .  75 
l . 9 2 a 

i . s5a 

4 . 1 1 
6 . 06 
5 . 3 1 

2 . 35 
3 . 19 
2 . 88 

17  
30 . 25 

1 . 15 
4 . 65 

4 2 . 99 

:Method 
Regular 

24 
60 . 0  

204 . 6  
1 . 6 6 
l . 6 7a 

1 .  67 a 

4 . 0 7  
5 . 37 
4 . 87 

2 . 47 
3 . 2 3 
2 . 9 3  

9 
30 . 30 

1 . 10 
4 . 33 

42 . 5 3 

.... 
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