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feed intake produced 2.91 2 1.61 more 
live pigs from Parity 1 to 3 than those 
developed with ad libitum access to 
feed. 

Gilt weight and backfat at 135 
days of age affected the likelihood 
that gilts farrowed a Parity 1 litter. 
The effect depended on genetic line 
and development regimen. Each 10 lb 
increaseldecrease in weight from the 
mean weight of 248.7 lb was associ- 
ated with an increaseldecrease of .03 1 
+ 0.014 in the likelihood a L45 X gilt - 
developed with restricted feed intake 
farrowed a P1 litter. Weight had no 
effect on the likelihood of producing a 
Parity 1 litter for L45 X gilts developed 
with ad libitum access to feed or LW 
x LR cross gilts developed with either 

feeding regimen. Backfat at 135 days 
affected the likelihood that a LW x 
LR gilt produced a Parity 1 litter, but 
did not affect L45 X gilts. The effect 
was more than twice as large for LW 
x LR gilts developed on the restricted 
feeding regimen (increaseldecrease of 
0.078 + 0.024 increaseldecrease of 0.10 
in deviation in backfat from the mean 
backfat of 0.79 in) than those devel- 
oped with ad libitum access to feed 
(increaseldecrease of 0.033 2 0.016 
per increaseldecrease of 0.10 change 
from the mean backfat of 1.16 in) 

Parity 1 sow weight, but not 
backfat, litter size, or litter weaning 
weight, affected whether a sow pro- 
duced a Parity 2 litter. The average 
sow lost 91.8 lb from farrowing to 

weaning of her Pality 1 litter. Each 
ii~creaseidecrease of 10 lb froin the 
rneail weight loss \.;as associated with 
a decreaseiii~crease of 0.018 2 0.007 in 
the likelihood of produciilg a Parity 2.  
The likelihood of ploduciilg a Paiity 
3 litter was not affected by any trait 
rneasured in Parity 2 sows. 
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Estimation of the Lysine Requirements 
for High-Lean Growth Pigs 

The lysine requirements (total basis) for high-lean growth potential barrows and gilts raised to maximize growth 
performance was 1.14, 1.04,0.94, and 0.86% lysine, for Grower-l,44 to 79 lb; Grower-2,79 to 132 lb; Finisher-1, 132 
to 189 lb; and Finisher-2, 189 to 260 lb, respectively. 
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Summary 

A n  experiment was conducted to 
determine the lysine regime required 
to maximize growth performance for 
high-lean-growth potential barrows and 
gilts beginning at 4 5  lb and concluding 
at approximately 260 lb. There were 
four growing-finislzingphases and four 
lys treatments within phase (Grower-1, 
44 lb to 7 9  lb; Grower-2 7 9  lb to 132 
lb; Finisher-1, 132 lb to 189 lb; and 
Finisher-2, 1891b to 260 lb). Dietary 
treatments were corn-soybean meal 
based supplei~~ented with 0.15% crystal- 
line lysine. The formulation o f 2  dietary 
treatments was ainzed to provide lysine 

below the requiren~ent, while the other 
2 dietary treatments provided lys above 
the requirement. The lysine regimen (re- 
quirement) to maximize growth perfor- 
mance of barrows and gilts appears to be 
approximated by 1.14%, 1.04%, 0.94%, 
and 0.86% total lysine, respectively, but 
greater dietary lysine concentrations 
(similar to the greatest lysine regimen) 
may be warranted to nzaximize carcass 
leanness. However, it  should be noted 
that the highest lysine regimen (1.30, 
1.20, 1.10, and 1.00%, respectively) may 
reduce feed intake and daily gain. 

Introduction 

Many studies have been conduct- 
ed to investigate the amino acids re- 
quirements for growing-finishing pigs. 
Typically, these studies have focused 
on one specific phase of the growing- 
finishing period (i.e., 45 to 90 lb, 90 to 
120 lb, etc). Often, information from 

a variety of these studies is collectively 
suininarized to provide ainiilo acid 
requireineilts for pigs throughout the 
growing-finishing period. rlIl array 
of environmental and genetic factors 
have been doc~uinented to affect ainiilo 
acid requireineilts for gro~viilg-finish- 
iilg pigs and ileiessitate the periodic 
review and reassessment of ainiilo 
acids requireinents as inailageineilt 
systems change and genetic selectioil 
for increased lean growth occurs. 
Therefore, the objective of this study 
x a s  to define the lysille ilys) regimen 
ifor the entire gro\vii~g-fii~ishing 
period) required for high l e a - g r o w t h  
barrows and gilts. 

Materials and Methods 

The esperiinent ~ v a s  coilducted 
froin December to April at the 



Table 1. Ingredients and calculated composition of the experimental diets, as-fed basis 

Phase 1 Phase2 Pha,? 3 Ph,r\? 4 

Inwedlent (%) T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4 

Corn 
SBM, 47.5 % CP 
Tallow 
Dicalcium phosphate 
Limestone 
Salt 
DL-Methionine 
L-Lysine . HCL 
Vitamin premixa 
Trace mineral mixb 

Total 100 

Calculated composition 
lysine, % 0.80 
CP, % 14.80 
ME,' Mcalllb 1.55 
Calcium, % 0.70 
Phosphorus, % 0.58 
Lys:ME, glhiIcal 2.34 
Met + Cys, % 0.52 
Threonine, % 0.54 
Tryptophan, % 0.16 
Met+Cys:lys 0.65 
Thr:lys 0.68 
Trp:lys 0.20 

asupplied per kilograrn of diet at 0.2% inclusion: 4,400 IU vitamin A as retinyl acetate; 440 IU vitamin D; a i  ihol?ialiif?n)l; 24 11- vitamin E a i  a-toioph?rol 
acetate; menadione sodium bisulfite, 3.5 mg; riboflavin, 8.8 mg; d-pantothenic acid, 17.6 mg; niacin, 26.4111~; vitamin B1,, 26.4 mg. 
b~upplied per kilogram of diet at 0.15% inclusion: Zn (as ZnS40), 128 mg; Fe (as FeSO<H.O!,128 mg; ,\In ! as  ,\In()!, 30 mg; Cu ! as  CuSOiS H,O!, 11 mg; I 
(as Ca(IO3)-H20), 0.26 mg; Se (as Na2Se03), 0.3 mg. 
'ME = Metabolizable energy. 

University of Nebraska Swine Research Experimental diets nilti1 ilnd .iullplt~ collection 
Unit located in Mead, NE. Pigs were 
housed in a 24-pen modified-open- 
front building equipped with auto- 
mated environmental controls. Pens 
were 4 x 15 ft and flooring was half 
concrete half slotted. Each pen was 
equipped with one automatic feeder 
and one nipple waterer. 

Animals 

One hundred twenty barrows and 
gilts (NE index x Landrace) x Pietran 
were used in a 16-wk experiment. 
The average initial body weight (BW) 
was 44.5 lb and final BW was 260.8 
lb. Three barrows and three gilts were 
placed in each of 20 pens, and there 
were five replicates for each of the four 
dietary treatments. All management 
and experimental procedures were 
approved by the Institutional Animal 
Care and Use Committee of the Uni- 
versity of Nebraska-Lincoln. 

Pens were randomly assigned 
to one of four dietary treatments 
designed as follows: Four experimental 
diets were formulated to contain a 
complete lysine regimen fed during the 
entire growing-finishing period. There 
were four growing-finishing phases 
and four lys treatments within phase 
[Grower-1 (GI), 44 to 79 lb; Grower-2 
(G2), 79 to 132; Finisher-1 (Fl), 132 to 
189 lb; and Finisher-', (F2), 189 to 260 
lb)] . Dietary treatments were corn- 
soybean meal based supplemented 
with 0.15% crystalline lysine. The 
formulation of 2 dietary treatments 
was aimed to provide lys below the 
estimated requirement, while the other 
two dietary treatments provided lys 
above the requirement. Other nutrient 
concentrations were formulated to 
meet or exceed allowances identified 
in the Nebraska-South Dakota Swine 
Nutrition Guide. The composition 
of dietary treatments is described in 
Table 1. 

O 2007, The Board of Regents of the University of Nebraska. All rights reserved. 

Pigs and feeders Ivere weighed at 
the begiililiilg of the experiineilt and bi- 
weekly thereafter. Pigs and feeders were 
also weighed at dietary phase changes. 
Feed disappearailce Tvas estimated by 
the difference betwee11 feed offered and 
feed reinaiiliilg in the feeder. Average 
daily gain IADG), average daily feed 
intake IADFI) and ADG:ADFI IG:F) 
were estimated based 011 the individual 
biweekly BTV and feed disappearance. 
Additionally, ultrasouild ineasure- 
rneilts of 10"' -rib backfat (BF), and 
loilgissiinus inuscle area (LA14 were 
coilducted every 28 days. 

Each pen Jvas coilsidered an 
esperiineiltal unit. The inodel was a 
coinpletely raildornized design and 
data were analyzed using a single- 
factor analysis of rariailce usiilg the 
AIISED procedure (SAS Illst. Inc., 
Car): N.C.). Pen effect Tvas considered 

(Coil ti11 i i c d  oil i ~ c ~ s t  pizgc,) 



Table 2. Effect of lysine concentration on average daily gain (ADG), average daily feed intake (ADFI) and feed efficiency (G:F) of (NE index x Landrace) 
x Pietran pigs. 

Item 

Treatment P-~l lu? 

1 2 3 4 SELI" Treatment Li~war Ouadratic 

No. of pigs 
No. of pens 
Initial BW, lb 
Final BW, lb 

Grower 1, week 0 to 3 
ADG, lb 
ADFI, lb 
G:F, lbllb 

Grower 2, week 4 to 6 
ADG, lb 
ADFI, lb 
G:F, lbllb 

Finisher 1, week 7 to 11 
ADG, lb 
ADFI, lb 
G:F, lbllb 

Finisher 2, week 12 to 16 
ADG, lb 
ADFI, lb 
G:F, lbllb 

Overall 
ADG, lb 
ADFI, lb 
G:F, lbllb 

aStandard error of the mean. 

Table 3. Effect of lysine concentration on back fat (BF) and longissimus muscle area (LMA) of (NE index x Landrace) x Pietran pigs. 

Item 

Treatment P-~l lu? 

1 2 3 4 SELI" Treatment Lincar Quadratic 

No. of pigs 
No. of pens 
Initial wt, lb 
Final weight, Ib 

Initial, day 0 
BF, in 0.260 
LMA, in2 1.113 

Final, day 11 2 
BF, in 0.925 
LMA, in2 5.270 

Week 0 to 8 

Overall 

BF change, in 0.236 
LMA change, in2 2.113 

BF change, in 0.425 
LMA change, in2 2.043 

BF change, in 0.661 
LMA change, in2 4.156 

aStandard error of the mean. 

random, and treatrnerit was considered Results and Discussion 
a fixed effect. In addition, orthogonal 
contrasts examining the linear and The responses of ADG, ADFI, and 

quadratic effect of lysine-feeding G:F to lys regimen is shown in Table 

regime were evaluated. 2. Significance of treatment as well as 
linear and quadratic effects are also 
shown in Table 2. The response of BF 
and LMA change to lys regimens and 

the sigilificailce of ti eatment, lineal and 
quadratic effect are s h o ~ v i ~  ill Table 3. 

No treatment, lineal, or quadratic 
effects were observed for initial BIT 
IIBI'\'; P = 0.33,P = 0.11, P = 0.62 
respectively); ho~vever, lys regimen 
affected final weight (FiV) .  The light- 
est FTI' was recorded for T1 while the 

c 2007. The BocirLl of Rcyirlrc of rhe Cnirsrr i ty  o iSs l~ r , i i k , i ,  i l l  right< r i ~ i r \ - i i l .  



greatest weight corresponded to pigs 
receiving T2. There was a slight reduc- 
tion in the FW of T4 (264.3 lb) com- 
pared to T2 and T3 (272.3 and 270.9 
lb, respectively). 

Average daily gain was affected by 
lys regimen during G1 (P < 0.0001), 
and Fl phases (P = 0.0194); however, 
no  differences among treatments were 
detected for phases G2 (P = 0.2076) 
and F2 (P  = 0.2141). For the overall 
period, ADG was affected by lys regi- 
men (P < 0.0001). Average daily gain 
responded linearly (P < 0.0001), and 
quadratically (P = 0.0002) to lysine 
regimen. For the overall period, the 
quadratic effect indicated that in- 
creased lys concentration resulted in 
an increase in ADG; however, ADG 
was maximized at dietary lys concen- 
trations corresponding to T3 (2.02 lb) 
and a further increase in lys concentra- 
tion resulted in a reduction in ADG 
for T4 ( 1.95 lb). 

No treatment effect was recorded 
for ADFI during G1 (P  = 0.6344) 
or G2 (P  = 0.0682); however, there 
was an effect of lys regimen on ADFI 
during F1 (P = 0.0229) and F2 
(P  = 0.0056). The linear effect of lys 
regimen on ADFI was not significant 
for any of the feeding phases except 
for F2 (P  = 0.0165). A quadratic effect 
of lysine regimen on ADFI for F1 and 
F2 (P  = 0.0060, P = 0.0076 respec- 
tively) was observed. With respect to 
the overall experimental period lys 
regimen affected ADFI (P  = 0.0001). 
A quadratic effect was detected 
(P  < 0.0001) which was consistent 
with the reduction in ADFI result- 
ing from feeding pigs diets with a lys 
concentration above those used in the 
T3 regimen. 

Lysine regimen affected G:F. A 
quadratic effect of lys concentra- 
tion on G:F for G1 (P < 0.0001) was 
observed; however, G:F was not af- 
fected by increasing concentrations of 
lys during feeding phases G2 and F2 
(P = 0.1833,P = 0.6142 respectively). 
During F1, the increase in lys concen- 

tration resulted in a linear increase 
in G:F (P = 0.0083). For the overall 
period, G:F was linearly affected by in- 
creased lys concentration (1' < 0.000 1 ). 

At the beginning of the experi- 
mental period, no difference among 
treatments was recorded for BF 
(P  = 0.8268) or LMA (P = 0.2298; 
Table 3). Feeding different lys regimens 
affected both final BF (P = 0.0038) and 
LMA (P  < 0.0001). For BF, the results 
were consistent with previous lysine- 
titration studies which showed that the 
lowest BF changes for the T4 treatment 
occurred during the first, and second 
halves of the experimental period and 
overall (0.14,0.35, and 0.50 in, respec- 
tively). The same treatment (T4) also 
recorded the lowest final BF (0.76 in). 
The increments in BF change for T1 
were the second lowest for the weeks 9 
to 16 and for the overall experimental 
period (0.43 and 0.66 in respectively); 
however, during the first half of the 
experimental period, T1 showed the 
greatest increase in BF among all 
treatments (0.24 in) which was likely 
the result of deficient amounts of lys 
consumed by pigs receiving this treat- 
ment (Table I). Backfat change during 
the second half of the experimental 
period (P = 0.2076) and during the 
overall period (P  = 0.0033), responded 
quadratically to dietary lysine regimen. 
For the overall experimental period, 
the lowest BF change was for T4 and 
the greatest change was for T2 (0.50 
and 0.74 in respectively). The response 
of BF to lys regimen suggests that 
the lys concentration required for 
minimum BF deposition is between 
T3 and T4 lys regimens. It appears that 
when the lys requirements are met for 
growth performance, further increase 
in dietary lysine result in decreased BF 
deposition. This agrees with the results 
from previous lysine-titration studies. 

There was no difference in LMA 
among treatments at the beginning 
of the experiment (Y = 0.2298). A 
significant effect of lys regimen on 
LMA change was recorded during both 

O 2007, The Board of Regents of the University of Nebraska. All rights reserved. 

periods of the esperiineilt and overall, 
(P = 0.0007,P = 0.0417, a n d P  < 0.0001 
respectively). The lowest change in 
LAIA was observed for T1 during the 
0 to 8 and 9 to 16 ~veek periods as well 
as overall period (2.11,2.04, and 4.16 
in' respectively). The greatest change ill 
LAIA during the first half of the esperi- 
rneilt corresponded to T3 12.84 in'); 
however, duriilg the secoild half of the 
esperiineiltal period, the inaxiinuin 
increase in LhW lras associated with 
the T4 treatineilt 12.65 in'). The lowest 
LAIA was observed for the T1 treatineilt 
at the end of the esperiineiltal period 
(5.27 in'), while the greatest LAIA 
x a s  recorded for T3 16.48 in'). Dur- 
ing the first half of the esperiineiltal 
period, as ~vell as the overall period, lys 
coilceiltratioil fed to gro~viilg fiilishiilg 
pigs had a quadratic effect 011 LAIA 
change 11' = 0.0010, and P < 0.0001 
respectively). Again, ill the latter part 
of the fiilishiilg period, dietary lysine 
coilceiltratioils needed to inasiinize 
rnuscle (protein) depositioil may be 
greater than coilcelltratioils needed to 
rnaxiinize overall growth. 

Conclusions 

The lys regimen (requireineilt) to  
rnaxiinize growth perforinailce of bar- 
rows and gilts 1NE index x Landrace) 
x Pietran] appear to  be approximated 
by  T3 11.14, 1.04,0.94, and 0.86% total 
lysine, respectively for groxver 1,2, Fin- 
isher 1, and 2),  but greater dietary lysine 
coilceiltratioils isirnilar to the greatest 
lysine regimen iT4) )  may be warranted 
to inaxiinize carcass leai~iless. However, 
it should be noted that the T4 regimen 
may reduce ADFI and ADG. 
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