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Swine Day 2000

EFFECTSOF INCREASING L-LYSINE HCI IN CORN-SOYBEAN
MEAL DIETSON GROWTH PERFORMANCE AND CARCASS
CHARACTERISTICS OF GROWING-FINISHING GILTS*

M. DelLallata, S. S. Dritz?, M. D. Tokach,
R. D. Goodband, and J. L. Nelssen

SUmmary

An experiment usng 1,200 gilts (65 to
260 |b) was conducted to determine the
effects of incressng L-lysne HCl in comn-
soybean med diets on growth performance
and carcass characterigics. The dietary
treatments consisted of a control diet with no
added L-lysne HCI and sx increesing levels
of L-lysne HCI (1, 2, 3, 4, 5, and 6 Ib/ton)
replacing the lysne provided by soybean
med. A negative control treatment was used
to ensure that dietary lysne was not above
required levels. Increesng L-lysne HCI
above 3 Ib/ton decreased ADG and incressed
F/G. Backfat was increased and FFLI de-
creased with increesng L-lysne HCI in the
diet, and the greatest responses occurred at
levels above 3 Ib/ton. These results indicate
that no more than 3 Ib/ton (.15%) of L-lysne
HCI should be added to corn-soybean medl
diets for growing-finishing pigs unless other
gynthetic amino acids are added to avoid
deficiencies that compromise growth perfor-
mance.

(Key Words: Lysine, Corn, Finishing Figs)
Introduction

L-lyane HCI is a synthetic amino acid
that can economicdly replace the lysne
provided by soybean med in diets for
growing-finishing pigs. Although adding
more than the recommended 3 Ib/ton of
gynthetic lysne will decrease diet costs,

there is a potentid that deficiencies of other
amino acids will limit pig performance. Two
previous studies conducted by De La Llata et
d. under universty research settings demon-
strated that incressing the amount of syn-
thetic lysne from O or 3 Ib/ton to 4.5 or 6
Ib/ton in corn-soybean med- and sorghum-
soybean med-based diets for growing—
finihing pigs decreased performance and
carcass characterigics. Therefore, the objec-
tive of this experiment was to determine how
much synthetic lysine could be added to
growing-finishing pig diets without
adversdy dffecting growth performance and
carcass traits of pigs reared under commer-
cid conditions.

Procedures

A totd of 1,200 gilts (PIC C22 x 337)
with an initid weight of 64 Ib was used in
this experiment. Pigs were dlotted to one of
gght dietary trestments in a randomized
complete block design with 25 pigs/pen and
6 pengtrestment. The finishing barn was
equipped with 48 totdly datted concrete
pens. Each pen was equipped with a four-
hole dry sdf-feeder and one-cup waterer.
Pen dimensions were 10 ft x 18 ft, providing
7.2 q ftlpig. The finishing fadlity was a
double curtain-dded, deep-pit barn that
operated on manud ventilation during the
summer and on automatic ventilation during
the winter.

tAppreciation is expressed to Global Ventures for the use of pigs and facilities; to Pipestone
Research Partners for partial financial support; and to Marty Heintz, Steve Rops, and Robert Powell

for technical assistance.

2Food Animal Health and Management Center.



The treatments were corn-soybean med-
based dietsfed in four phases (Tables 1, 2, 3,
and 4) and conssted of a positive control
diet with no added L-lysne HCl and gx
increesng levels of L-lysne HCI (1, 2, 3, 4,
5, and 6 Ib/ton) replacing the lysine provided
by soybean med. A negative control treat-
ment with no added L-lysne HCI was for-
mulated to contain .10% less totd lysine than
the other treatments to ensure that dietary
lydne was not above required levels Vita
min and trace minerd levels were smilar to
KSU recommendations.

Pigs weights by pen and feed disappear-
ance were measured every 14 d to calculate
ADG, ADH, and F/G. Diet phase changes
occurred every 28 d. At the termination of
the dudy, pigs were sent to a USDA-In-
spected packing plat for individud carcass
data collection. The pigs in each pen were
marked with a different tattoo prior to mar-
keting to dlow carcass data to be collected
and attributed back to each pen. The experi-
ment was conducted from August to Decem-
ber, 1999.

Andyss of variance was used to andyze
the data as a randomized complete block
desgn udng GLM procedures of SAS with
linear and quadratic polynomid contrasts.

Results and Discussion

The growth performance and carcass data
are presented in Table 5. In gened, the
negative control resulted in dower growth
and poorer feed corverson than the O b
added L-lysne HCI trestment for each phase.
Also, increesing the amount of L-lysine HCI
resulted in a lineer decrease in growth and an
increase in feed efficiency.

For the overdl experiment, ADG de
creased (linear, P<.01), F/G increased (qua
dratic P<.03), and ADFI was not affected
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(P>.88) by increasing L-lysine HCI from O to
6 Ibfton. Pgs fed the negative control diet
had decreased (P>.01) ADG, increased
(P<.01) FG, and gmila (P>.90) ADF
compared to those fed the O Ib/ton treatment.

Increesing L-lysne HCI did not affect
(P>.20) carcass yidld, but increased (linear
P<.01) backfat depth and decreased (linear
P<.02) loin eye depth, percent lean, and fat-
free lean index (FFLI). Carcass yield, loin
eye depth, percent lean and FFLI were de-
creased (P<.05) in the negative control com-
pared to the O Ib/ton treatment.

The dgnificat quadratic  responses
observed during phases 2 and 4 and for the
overdl experiment indicate that growth
peformance is affected adversdy when
more than 3 Ib/ton of L-lysne HCl is added
to the diet. The linear responses observed
during phases 1 and 3 showed a numerical
decrease in ADG and an increase in F/G with
more than 3 Ib/ton of L-lysne HCI. Smi-
laly, the carcass characteristics were
influenced negatively by the addition of
more than 3 Ib/ton of L-lysne HCI.

The decrease in performance observed
for the negative control indicates that the
dietary treatments were not formulated above
the required levels. This is important, be-
cause producers usng growing-finishing
diets containing levels beyond 3 Ib/ton of L-
lysne HCI might observe that growth perfor-
mance is not adversdy affected, which might
indicate that the diet are over-formulated in
thefirg place.

In summary, in agreement with previous
research, this experiment indicated that no
more than 3 Ib/ton of L-lysne HCl (.15%)
should be added to corn-soybean meal-based
diets for growingfinishing pigs to avoid
deficencies of other amino acids tha may
limit growth performance.



Table1l. Diet Compostionsfor Phase 1 (60 to 100 Ib)

L-Lysine HCl, Ib/ton

Neg.

Ingredient, % Control 0 1 2 3 4 5 6
Corn 5855 5484 5622 5761 59.00 6049 6185 6324
Soybean mesl, 46.5% 3255 3631 3483 3344 3200 3046 29.02 27.59
Choice white grease 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Monocal. phosphate 1.33 130 130 1.30 130 130 133 133
Limestone 1.00 .98 .98 .98 .98 98 .98 .98
Sdt, vit. & trace minerals .58 .58 .58 .58 58 58 58 .58
L-Lysine HCI 0 0 .05 A 15 20 .25 30
Caculated Andysis

Lysine, % 1.15 125 125 1.25 125 125 125 125

Protein, % 201 215 21 20.4 199 193 188 181

ME, Kca/lb 1623 1623 1623 1623 1623 1623 1623 1623

Cdcium, % 74 74 74 74 74 74 74 74

Phosphorus, % .66 .66 .66 .66 .66 66 .66 .66
Table2. Diet Compostionsfor Phase 2 (100 to 150 Ib)

L-Lysine HCl, Ib/ton
Neg.

Ingredient, % Control 0 1 2 3 4 5 6
Corn 6657 6264 6400 6538 66.7/ 6813 6949 70.87
Soybean meal, 46.5% 2468 2866 2723 2579 2436 2292 2149 20.05
Choice white grease 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Monocd. phosphate 1.23 120 120 1.20 120 120 123 123
Limestone 0.95 093 095 0.95 095 098 098 0.98
St vit. & trace minerals .58 .58 .58 58 58 58 .58 58
L-Lysine HCI 0 0 .05 A 15 20 25 30
Cdculated Andysis

Lysine, % Re%} 104 104 104 104 104 104 104

Protein, % 17.1 18.7 181 17.6 170 164 159 153

ME, Kcd/lb 1626 1626 1626 1626 1626 1626 1626 1626

Cdcium, % .69 .69 .69 .69 .69 69 .69 .69

Phosphorus, % .61 .61 .61 .61 .61 61 61 .61
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Table3. Diet Compostionsfor Phase 3 (150 to 200 Ib)

L-Lysine HCl, Ib/ton

Neg.

Ingredient, % Control 0 1 2 3 4 5 6
Corn 7499 7118 7257 7395 7531 76.67 7806 79.42
Soybean mesl, 46.5% 1645 2028 1884 1741 1597 1454 1310 1167
Choice white grease 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Monocd. phosphate 113 110 110 1.10 110 113 113 113
Limestone 0.93 093 093 0.93 095 09 09 098
Sdt, vit. & trace minerals 51 51 51 51 51 51 51 51
L-Lysine HCI 0 0 .05 A 15 20 .25 30
Caculated Andysis

Lysine, % 71 81 81 81 81 81 81 81

Protein, % 14.0 155 149 14.4 138 133 127 121

ME, Kca/lb 1630 1630 1630 1630 1630 1630 1630 1630

Cdcium, % 64 64 64 64 64 64 64 64

Phosphorus, % 55 55 55 55 55 55 55 55
Table4. Diet Compostionsfor Phase 4 (200 to 250 Ib)

L-Lysine HCl, Ib/ton
Neg.

Ingredient, % Control 0 1 2 3 4 5 6
Corn 8224 7846 7982 8120 8267 84.03 8542 86.78
Soybean mesl, 46.5% 932 1316 1172 1029 874 730 587 443
Choice white grease 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Monocd. phosphate 1.08 105 105 1.05 105 108 108 108
Limestone 0.85 083 0.85 0.85 088 083 088 090
S4lt, vit. & trace minerds .51 51 51 51 51 51 51 51
L-Lysine HCI 0 0 .05 A 15 20 .25 30
Caculated Andysis

Lysine, % 52 .62 .62 62 62 62 .62 62

Protein, % 11.3 128 122 11.7 11.1 105 10.0 9.3

ME, Kcd/lb 1631 1631 1631 1631 1631 1631 1631 1631

Cdcium, % .58 58 58 58 58 58 .58 58

Phosphorus, % 51 51 51 51 51 51 bl 51
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Table5.  Effects of Increasng L-Lysne HCl on Growth Performance and Carcass Characteristics of
Growing-Finishing Gilts

L-LysineHCl, Ib/ton Contrast P<
Neg. Neg.

Item Control 0 1 2 3 4 5 6 vs0 Linear Quadratic CV,%
Day Oto27

ADG, Ib 168 177 18 176 178 170 172 169 010 0.02 059 53

ADF, Ib 309 307 308 307 308 316 314 314 088 0.09 0.87 35

FIG 183 174 171 175 174 187 18 18 010 0.01 055 5.2
Day 27to54

ADG, Ib 174 188 190 194 19 184 179 172 006 0.01 0.05 7.0

ADF, Ib 454 451 468 457 449 468 459 466 091 0.48 0.79 51

FIG 262 241 247 237 237 254 257 272 002 0.01 0.02 59
Day 541082

ADG, Ib 170 182 18 182 181 171 162 163 004 0.01 013 55

ADF, Ib 468 475 471 473 469 471 472 490 057 034 0.15 44

FIG 275 261 253 260 261 276 293 300 012 0.01 0.02 5.7
Day 82t0116

ADG, Ib 15 162 160 154 158 146 147 154 038 0.05 0.28 85

ADFI, Ib 559 561 557 546 555 550 533 546 095 022 0.82 6.1

FIG 360 346 351 357 355 377 362 35 036 0.20 0.29 75
Overdll

ADG, Ib 166 176 178 175 176 166 164 164 001 0.01 0.19 32

ADFI, Ib 452 454 456 450 450 454 446 455 090 0.74 052 30

FIG 272 257 256 257 256 272 272 278 001 0.01 0.03 26
Packing Plant Data”

Carcass wit. 1997 2044 2063 2041 2051 201.6 2022 1985 19 04 32 30

Yield, % 753 769 756 759 764 763 759 759 0.01 0.26 0.58 9

Backfat, in. 070 066 066 068 067 069 072 070 010 0.01 0.59 47

Loin depth, in. 222 236 232 225 232 235 228 22 001 0.02 0.27 30

Percent lean 54.78 5580 5561 5525 5551 5529 5467 5478 001 0.01 0.90 11

FFLI 50.07 5053 5049 50.35 5040 50.14 49.84 5006 0.08 0.01 081 08

#0ne thousand two hundred (PIC) growing-finishing gilts, initial weight 65 Ib.

PCarcass weight used as a covariate to analyze the backfat, loin depth, percent lean, and FFLI data.
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