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I ntroduction

The use of high lean geneticsin pork production has become commonplace. Incorporating these
new genetic lines requires producers to change management practices and nutrition programs. Because
feed costs can account for approximately two-thirds of the cost of production, it is necessary to
maximize production efficiency by meeting the nutritiond requirements of the pig. These lean genotypes
can be created using halothane postive or carier termind sires. The objectives of this trid were to
edimate the lysine requirements of halothane carrier sred pigs usng growth performance, carcass
characterigtics, growth curves, and blood urea nitrogen concentrations.

Materialsand M ethods

One hundred twenty-six barrows (B) with an initial weight of 68.8 Ib were penned 7 pigs per
pen (7.5 ft?/pig), and 72 gilts (G) with an initid weight of 69.0 Ib were penned 6 pigs per pen (10
ft?/pig). The halothane carrier sired barrows and gilts were fed as a mixed carrier and negative pool,
gamulaing on farm use of a carrier dre. Figs and feeders were weighed weekly to determine average
dally gain (ADG), average daily feed intake (ADFI), and feed efficiency. The diets were formulated on
atotd lysine bass while maintaining an ided amino acid ratio. Three dietary lysne sequences (L, M, and
H) were phase fed from initid weight to 100 Ib (P1), 100 to 150 Ib (P2), 150 to 200 Ib (P3), and 200
Ib to market weight (P4). Trestments were arranged as a 2 x 3 factorid with two sexes and three
dietary lysine sequences (Table 1).

Pigs were ultrasonicaly scanned at diet changes and market weight to generate lean and lipid
accretion curves, and to determine 10th and last rib backfats and loin eye area (LEA). From the
ultrasound measurements, percent lean was caculated. Four pigs per pen were bled after a 2-hour fast
at the gtart of the trid and two weeks after diet changes. Pigs were aso bled during ad-libitum feeding
two weeks after diet changes. All blood samples were assayed to determine blood urea nitrogen levels
(BUN).

Results and Discussion

Growth performance and carcass characterigtics are given in Table 2. From initia weight to 100
Ib, there were no datistical differences among the dietary trestments and sexes (P>.20). During the
second dietary sequence, barrows had greater ADG (P<.003) and ADFI (P<.0003) than gilts. Also
during P2, pigs on the L diet had 4% greaster ADFI than the pigs on the M and H diets (P<.10). In the
next phase, P3, barrows again had greater ADG (P<.02) and ADFI (P<.002) compared to gilts. This
same trend continued in P4, with barrows gaining 0.2 Ib/day more (P<.008) and consuming 0.9 Ib/day
more (P<.004) than gilts.
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Gilts had less last rib and 10th rib backfat depths than barrows (P<.0001). Gilts also had .36 in?
larger LEA compared to barrows (P<.0006). These differences in backfat depth and LEA resulted in
gilts having 3.1% more lean than barrows (P<.0001).

Growth curves were generated using augmented alometric equations. Both barrows and gilts
responded smilarly to dl three dietary lysine sequences (Figures 1 to 4). Based on the data, estimated
lysine requirement curves were generated for barrows and gilts using the average of the three empty
body protein and lipid accretion curves. The lysne requirement curves for each sex (Figure 5)
demondirate that barrows have a higher lysine requirement early in the grow-finish period, while gilts
maintain a higher lysine requirement during late finishing.

The use of BUN concentrations has been an effective tool for scientists to evauate the lysine
requirements of pigs, however, its use in production settings has not been studied to a great extent.
Therefore, samples were collected during ad-libitum feeding in addition to fasted samples (Table 3). The
blood samples that were collect during ad-libitum feeding indicated that gilts had lower BUN levels than
barrows during P1 (P<.10) and P3 (P<.0035). The samples collected after a 2-hour fast yielded smilar
results to the ad-libitum samples. Gilts had lower BUN levels during P1 (P<.043), P2 (P<.0001), and
P3 (P<.0023) compared to barrows. During al phases, there were linear responsesin BUN, with BUN
increasing with increasing digtary lysine (P<.008). Both ad-libitum and fasted samples were dike;
nevertheless, there was more variation in the samples collected during ad-libitum feeding than in those
collected after a 2-hour fast.

Applications

The growth and carcass data indicate that there were no satistica differences due to the dietary
lysne sequences fed in this trid. This suggests that the lysine sequences used were greater than the
minimum requirements for these pigs. Blood urea nitrogen concentrations indicate that this may il
prove to be a vauable tool in production settings if more pigs are sampled to reduce the variation in the
data The estimated lysne requirements curves indicate the minimum lysine inteke for the haothane
carrier sired barrows to be 17.0 g/day for P1, 17.1 g/day for P2, 15.9 g/day for P3, and 12.7 g/day for
P4, and for the gilts to be 15.5 g/day for P1, 15.8 g/day for P2, 15.5 g/day for P3, and 13.8 g/day for
PA. In order to account for ingredient and mixing variability, producers need to add 10% to these values
in practicd feed formulation.



PURDUE UNIVERSITY SWINE DAY SEPTEMBER 3, 1998

Table 1. Diet sequences”.

Totd Lysine, %

Phase) weight range Low (L) Medium (M) High (H)
1) Initidd weight to 100 Ib 1.12 1.26 1.41
2) 100to 150 Ib 1.02 1.16 1.30
3) 150to 200 Ib 0.80 0.90 1.00
4) 200 Ib to market weight” 0.55/0.65 0.65/0.75 0.75/0.90

& Standard corn-soy diets with 3% added fat. Phase 1 and 2 diets contained 0.75 % Ca and
0.65 % P. Phase 3 and 4 diets contained 0.65 % Caand 0.55 % P.
> The first number represents the barrow diet and the second number represents the gilt diet.
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Table 2. Growth performance and carcass characteristics’.

Sex: Gilts Barrows Significance
Lysine Sequence: Low Med High SE Low Med High SE Sex Lysne Lys x Sex
Initial weight, Ib 69.6 68.6 68.7 415 69.1 68.8 68.2 334 A .96 99
Final weight, Ib 235.8 2290 2319 491 254.5 24877 2472 395  .0003 .28 87
Day 0to 100 Ib

ADG, |b 1.88 191 1.78 .05 1.79 181 184 04 3A 58 23
ADH, Ib 3.98 3.80 3.80 15 3.72 3.72 3.66 12 24 .66 .80
FG 211 199 212 .06 2.08 2.06 1.99 .05 .62 49 23
Lysine intake, g/d 20.2 21.7 243 189 213 234

100 to 150 Ib

ADG, Ib 1.68 1.62 1.69 .05 1.88 1.79 177 04 .003 24 41
ADF, Ib 4.66 442 4.62 15 5.30 4.96 514 12 .0003 10 87
FIG 2.76 272 274 .07 2.81 2.78 2.90 .06 14 51 .62
Lysine intake, g/d 21.6 233 27.2 24.5 26.1 30.3

150 to 200 Ib

ADG, Ib 178 161 167 10 197 1.90 183 .08 .02 27 .76
ADF, Ib 554 5.28 547 .28 6.41 6.25 6.17 23 .002 67 .86
FIG 313 3.29 3.30 12 327 3.29 337 .09 51 44 82
Lysine intake, g/d 20.1 21.6 24.8 23.3 255 28.0

200 Ib to market

ADG, Ib 148 147 151 .09 174 1.67 1.70 .07 .008 .86 91
ADH, Ib 5.55 5.69 5.86 33 6.63 6.66 6.55 27 004 92 .79
FIG 3.73 3.88 3.89 14 381 3.99 3.85 A1 67 40 82
Lysine intake, g/d 16.4 194 239 16.5 19.6 22.3

Last rib BF, in 58 58 59 .03 a7 72 74 .02 .0001 .68 .70
10th rib BF, in 72 .69 72 04 .96 A 92 .03 .0001 14 52
LEA, in® 6.29 5.95 6.20 13 573 5.87 5.78 10 .0006 .66 099
Lean, % 53.69 5317 5363 58 50.13 50.62  50.56 44 .0001 91 .60

& Growth performance data were adjusted for differencesin initial weight, and carcass characteristics were adjusted for fina weight.
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Table 3. Blood urea nitrogen concentrations.

Sex: Gilts Barrows Significance
Lysine Sequence: Low Med High SE Low Med High SE Sex Lysne Lys x Sex
Blood Urea

Nitrogen, mg/dl

Fasted day O 17.83 17.89 1894 114 16.95 16.94 16.57 .93 A1 .93 .73
Ad-ib 100 Ib 19.22 19.72 2916 204 20.51 2419 3118 1.66 10 .0001 linear 67
Fasted 100 |b 21.76 2332 2613 126 22.87 2570  28.69 1.03 043 .0007 linear .79
Ad-lib 150 Ib 18.09 23.29 2545 163 20.40 25.24 2711 133 A2 .0003 linear .97
Fasted 150 Ib 17.13 1824 2049 141 20.58 2340 26.26 115 .0001 .0066 linear .65
Ad-lib 200 Ib 16.42 1967 2256 206 22.35 2241 2883 168  .0035 .0075 linear 59
Fasted 200 |b 14.92 1914 2002 141 18.22 2207 2448 115 .0023 .0006 linear .82
Ad-lib 250 Ib 14.40 15.20 1898 113 1451 17.69 18.47 92 41 .0015 linear 32
Fasted 250 |b 15.15 1806 2397 130 16.41 1842  21.13 1.06 .68 .0001 linear 21
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Empty Body Protein Accretion
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Figure 1. Empty body protein accretion curves of halothane carrier sired barrows.
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Figure 2. Empty body lipid accretion curves of halothane carrier sired barrows.
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Figure 3. Empty body protein accretion curves for halothane carrier sired gilts.
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Figure 4. Empty body lipid accretion curves for halothane carrier sired gilts.
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Estimated Lysine Requirements
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Figure 5. Estimated lysine requirements of halothane carrier sired barrows and gilts. Curves are
based on the following equation:

Lysine Intake = (((0.1* (protei %% ))+(protein accretion* 0.068/0.65))/0.8.
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