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South Dakota State Univers ity 
Brookings, South Dakota 

Department of Animal Science 
Agricultural Experiment Stat ion 

Compensat ory Growth in Swine 

Richard C .  Wahlstrom and George W .  Libal 

A . S .  Series 77-35  

It  is well  known that young growing p ig s  have a higher dietary protein 
need than older f inishing p igs . Previous resear ch at  this s t at ion, reported in 
A . S .  Series  76-35,  showed that p ig s  fed low-protein diets  during e arly growth 
had reduced growth rate and increased feed/gain . Feeding an adequate protein 
diet af ter the def icien t  diet resulted in a t rend for performance above that of 
p ig s  fed adequate diets during both period s . The s tudy reported herein was 
des igned to fur ther s tudy the ef fect  of a short period of p rotein insufficien cy 
on gain and feed /gain during subsequent growth period s . 

Experimental Procedure 

One hundred e ight p ig s  with an init ial weight of approximat e ly 60 lb . were 
allotted on the basis of ances try, weight and sex to 18 lots  of s ix p ig s  each . 
Three rep licate lots were assigned t o  each of s ix treatment s .  The p ig s  were 
housed in an enclosed confinement building with s latted f loors . 

The dietary t reatments varied in protein content during various periods as 
follows : 

Treatment Fir s t  4 Weeks 4 to  8 Weeks 8 Weeks t o  2 2 0  Lb . 
------ --------

1 1 2  1 4  1 4  
2 1 4  1 4  1 4  
3 1 6  1 4  1 4  
4 1 2  1 4  1 2  
5 1 4  1 4  1 2  
6 1 6  1 4  1 2  

During the f irst  4 weeks, the 1 6 %  protein diet was cons idered adequate, the 
1 4 %  protein diet s light ly def i cient and the 1 2 %  protein diet deficien t . The 1 4 %  
protein d i e t  during the second 4-week period was expected to  be adequate and 
in the third period 12 and 1 4% protein diets  were compared . Comp osition of the 
three diets is shown in t able 1 .  

Results 

Table 2 summarize s  the results of  average daily gain by per iods and on 
an ac cumulative basis . There was a s ignif icant difference in daily gains during 
the first  4-week period, with gains increasing as dietary protein increased . 
Daily gain averaged  1 . 43 ,  1 . 6 1 and 1 . 7 6 lb . for p ig s  fed diets of 1 2 ,  1 4  and 1 6 %  
protein, respec t ively . Although there were n o  s ignif icant differences in 
average daily gain among treatments during the second 4 weeks or the f inishing 
p eriod f rom 8 weeks to  220  lb . ,  gains during these  periods were inversely related 
to  level of protein fed the first 4 weeks . 
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Accumulative gain indicated little  dif ference among treatments at market 
weight as p ig s  fed 1 2 ,  14 or 16% protein diets the first  4-week period had 
daily gains of 1 . 76,  1 . 75 and 1 . 80 lb . ,  respectively, f or the entire experiment . 
These data indicate compensatory growth occurred both during the second 
4-week period when all p ig s  were fed  a 14% protein diet and in the third 
period, 8 weeks t o  2 20 lb . ,  when 1 2  and 1 4 %  protein diets were fed .  

Feed/gain data are shown in t able 3 .  Signif icantly more feed was required 
with each decrease in ration protein content during the f ir s t  4-week p eriod . 
Pig s fed  1 6 %  protein required only 2 . 65 lb . of feed/gain compared t o  2 . 95 and 
3 . 2 4 lb . for p igs fed  14 or 1 2 %  protein diets,  respectively . However, the 
pigs fed 1 2 %  p rotein die t s  the f ir s t  4-week period subsequently showed 
compensatory performance in that they required less feed /gain during the 
following two period s . Theref ore, total feed /gain for the experiment did not 
dif f er s ignif icant ly among t reatments and was 3 . 36,  3 . 47 and 3 . 3 1 lb . for p ig s  
init ially f e d  1 2 ,  1 4  or 1 6 %  protein diets,  respectively . 

A difference in performance was noted in the 8-week to 220- lb .  period in 
that p ig s  fed 1 2-14  or 1 4 - 1 4 %  protein diets in the first  two periods required  
less  feed/gain during the last  p eriod when fed 1 4 %  protein diets as compared 
to  1 2 %  protein . The last feeding period, 8 weeks to 220 lb . ,  averaged 32  to 40 
days for the s ix dif ferent treatments with indiv idual lots  ranging f rom 2 8  to  
45  day s . 

Summary 

One hundred e ight p ig s  were used in a s tudy of compensatory performance 
following a period of protein insufficiency during early growth . The experiment 
was divided into three nearly equal periods of 4 weeks , 4 weeks and 8 weeks t o  
2 2 0  lb . which averaged approximately 5 weeks . During the f ir s t  4-week period, 
p ig s  gained f aster  and required less feed /gain as dietary protein increased 
f rom 12  to  14 to  16 percent . The p ig s  fed the 1 2 %  protein d iet init ially showed 
compensatory performance in both growth and feed efficiency during the following 
two periods . Theref ore, at market we ight there was litt le difference in 
p erformance of p igs f e d  diets varying in protein sequence . 
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Tab le 1 .  Composition of  Experimental Diet s  (Percent ) 

Protein levels 
Ingredient 1 2 %  1 4 %  1 6 %  

Ground yellow corn 87 . 8  82. 2 76. 5 
Soybean meal , 44% 9 . 3 15 . 0 20. 7 
Calcium phosphate 1. 3 1 .  2 1 .  2 
Limes t one . 9 . 9  . 9  
Trace mineralized salt . 5 . 5  . 5  
Premix a . 2 . 2  . 2  

a Supplied per lb. of diet : vitamin A ,  1500 IU; 
vitamin D ,  1 5 0  IU; vitamin E ,  2. 5 IU ; vit amin D ,  1 mg ; 
r ibof lavin , 1 . 25  mg ; pantothenic acid , 5 mg ; niacin , 8 mg ; 
choline , 25  mg ; vitamin B l 2• 5 mcg and aureomycin , 10 
milligrams . 

Tab le 2 .  Average Daily Gains b y  Periods and Accumulative 

1 , 4  

1 2  
1 4  

2 , 5  

1 4  
1 4  

3 , 6  

1 6  
1 4  

Treatments 
1 2 

Protein , % 
1 2  1 4  
1 4  1 4  

3 4 5 

8 wk. -220  lb. 1 4  1 4  

1 6  
1 4  
1 4  

1 2  
14  
1 2  

1 4  
1 4  
1 2  

0- 4  wk. a 

5-8  wk. 
8 wk. -220  lb. 

0- 4 wk. 
0-8  wk. 
Ini t. -220 lb. 

1 .  43 
1 .  90 
1 .  9 1  

1 .  43 
l. 66 
1. 76 

Avg. Daily Gain by Period , Lb. 

1 .  6 1  
1 .  88 
1 .  84 

1.  76 
1 .  83 
1. 7 9  

1 .  3 8  
1 . 88 
1.  9 1  

1 .  6 7  
1 .  89 
1. 9 1  

1 .  69  
1 .  8 1  
1 .  7 6  

Avg. Daily Gain Accumulative , Lb. 

1 .  6 1  
1 .  7 4  
1 .  75  

1.  76  
1 . 80 
l .  80 

1. 38 
l. 6 3  
1 .  74  

l. 67  
l.  7 7  
l. 7 9  

1 .  6 9  
1 .  7 5  
1 .  7 6  

a Signif icant difference (P< . 005 ) .  
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1 .  49 
1 .  9 1  
1 .  9 1  

1.  49  
1 .  70  
1 .  7 8  

1 .  55  
1 .  86  
1 .  7 7  

1 .  55  
1 .  7 1  
1 .  7 1  

6 

1 6  
1 4  
1 2  

1 .  8 4  
l. 85 
1. 82 

1. 84 
l .  85 
l.  84 
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Table 3 .  Feed/Gain by  Periods and Accumulative 

-------��--·---

Treatments 
1 , 4 2 , 5 3 , 6 1 2 3 4 5 6 

Protein , % 
0-4  wk. 1 2  1 4  1 6  1 2  1 4  1 6  1 2  14  1 6  
5 - 8  wk. 1 4  1 4  1 4  1 4  1 4  14  14  1 4  1 4  
8 wk. -220  lb. 1 4  14  1 4  1 2  1 2  1 2  

Feedjgain bJ".. Periods 

0-4  wk. a 3. 2 4  2. 95  2 . 65 3. 29  2 . 88 2 . 66 3. 18  3 . 03 2 . 63  
5-8 wk. 3. 09 3. 3 4  3. 26  3. 10  3 . 20  3. 2 3  3. 08 3. 48  3 . 30 
8 wk. -220  lb. b 3 . 6 3  3. 95 3 . 92  3. 4 1  3. 5 2  3. 93  3. 86 4. 38 3. 9 1  

Feed /gain , Accumulative 

0-4 wk. 3. 2 4  2 . 95  2 . 65 3. 29  2. 88 2. 66 3. 1 8  3. 0 3  2. 6 3  
0 - 8  wk. 3 .  15  3 . 1 5  2 .  9 6  3 .  1 8  3. 05 2. 9 6  3 . 1 2  3. 26  2 .  96 
Init . -220  lb. 3. 36  3. 4 7  3. 3 1  3. 2 9  3. 22  3. 32  3. 44 3. 7 3  3. 30 

a Signif icant difference , 1 , 4 �� 2 , 3 , 5 , 6 and 2 , 5 vs  3 , 6 (P< . 005 ) . 
b Signif icant difference , 1 vs 4 and 2 vs 5 (P<. 05) . 
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