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Summary

A 21 d growth trial was conducted to
evaluate the effects of increasing the apparent
digestible tryptophan:lysine ratio on growth
performance of the 25 to 50 1b pig raised in
a high-health, segregated early-weaning
(SEW) system. Ten diets were fed with two
levels of lysine (.75% and 1.10% apparent
digestible lysine) and five apparent digestible
tryptophan levels (13, 16, 19, 22, or 25% of
lysine). Feeding the high dietary lysine con-
sistently improved ADG and F/G and re-
duced ADFI. Increasing the tryptophan:
lysine ratio did not improve overall perfor-
mance. Based upon our results, the dietary
tryptophan level to maximize growth perfor-
mance in the 25 to 50 1b pig is not greater
than 13% of apparent digestible lysine.

(Key Words: Tryptophan, Lysine, SEW Pig.)
Introduction

Since 1981, several ideal amino acid
patterns have been suggested. These patterns
have different suggested tryptophan:lysine
ratios, which leads to uncertainty by industry
professionals concerning the appropriate ratio
to use. A previous experiment (pg. 45)
determined that the optimal apparent digest-
ible tryptophan:lysine ratio for the 10 to 20
1b SEW pig is approximately 15%. Howev-
er, amino acid requirements change as the
pig grows. Previous research with 20 to 50
Ib pigs at KSU has evaluated the optimal
ratios for methionine, threonine, and isoleu-
cine relative to lysine; however, the optimal
tryptophan:lysine ratio has not been deter-
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mined. The objective of this experiment was
to determine the apparent digestible trypto-
phan:lysine ratio that would optimize the
growth performance of the 25 to 50 1b pig
raised in an SEW system.

Procedures

Two hundred and sixty high-lean growth
pigs (Newsham Hybrids) were blocked by
weight (initially 25.3 1b and 37 d of age) and
allotted to one of 10 dietary treatments. We
used four or five pigs per pen (equal number
of pigs per pen by block) and six replicate
pens per treatment. The experimental diets
consisted of either .75% or 1.10% apparent
digestible lysine, with five apparent digestible
tryptophan:lysine ratios (13, 16, 19, 22, or
25%) in a 2 X 5 factorial arrangement (Ta-
ble 1). The pigs used in this trial had been
used previously in a trial to determine the
optimal apparent digestible tryptophan:lysine
ratio for the 10 to 20 Ib SEW pig. All pigs
were fed a common diet for 7 d prior to
being realloted for this trial.

All diets were corn-soybean meal-based
with added L-lysine HCI, DL-methionine,
and L-threonine. In addition, the 1.10%
apparent digestible lysine diets had added L-
isoleucine, L-valine, and L-cysteine. The
crystalline amino acids were added to main-
tain all amino acids, except tryptophan,
relative to lysine based upon the University
of Illinois ideal amino acid pattern. The
pattern was formulated on an apparent digest-
ible basis. L-tryptophan replaced cornstarch
to provide the increasing apparent digestible
tryptophan:lysine ratios. The formulated
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levels of apparent digestible tryptophan in the
.75% apparent digestible lysine diets were:
.098, .12, .143, .165, and .188%. The
formulated levels of apparent digestible
tryptophan in the 1.10% apparent digestible
lysine diets were: .143, .176, .209, .242,
and .275%. All diets in this experiment
were fed in meal form for 21 d.

Pigs were housed in the KSU SEW
nursery in 4 X 4 pens. They were allowed
ad libitum access to feed and water through
a four-hole dry feeder and one nipple waterer
per pen. The pigs were weighed and feed
disappearance was measured at 7-d intervals
to determine ADG, ADFI, and F/G.

The data were analyzed as a randomized
complete block design in a 2 X 5 factorial
arrangement. Pigs were blocked by initial
weight with pen as the experimental unit.
Analysis of variance was performed using
general linear model procedures, and linear
and quadratic polynomial contrasts were used
to determine the effects of increasing dietary
tryptophan levels on pig performance.

Results and Discussion

Increasing the apparent digestible lysine
level from .75 to 1.10% improved (P<.01)
ADG and F/G for all 3 weeks of the trial.
Feed intake also was reduced (P <.05) from
d7to 14, 14 t0 21, and O to 21. These data
confirmed that the diets containing .75%
apparent digestible lysine were below the
pigs’ requirement.

Increasing the tryptophan level had no
influence on ADG or ADFI during any week
of the study. No tryptophan X lysine interac-
tions were observed; however, a tendency
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(P<.10) for an interaction was found for
F/G from d 7 to 14. In practical terms, this
interaction is of little importance because of
the lack of consistent improvement in F/G as
the tryptophan:lysine ratio increased at either
level of lysine. A linear improvement in F/G
from d 0 to 7 was found as the apparent
digestible  tryptophan:lysine ratio was
increased from 13 to 25%. However, this
response was lost during the following
weeks, and pigs fed the lowest apparent
digestible tryptophan:lysine ratio (13%) had
similar or better F/G compared to pigs fed
higher tryptophan levels.

The quadratic (P<.0S) change in F/G
measured from d O to 21 F/G was primarily

a result of poorer F/G with increasing trypto- - - -

phan:lysine ratios at .75% apparent digestible
lysine.

The response to increasing apparent
digestible lysine from .75% to 1.10% indi-
cates that the apparent digestible lysine re-
quirement of the high-health, SEW-reared,
25 to 50 Ib pig is greater than .75%. This
response is consistent with research reported
in the 1994 KSU Swine Day Report of Prog-
ress. In that study, between 1.05 and 1.15%
apparent digestible lysine was required to
maximize growth performance of high health,
SEW-reared pigs from 25 to 50 Ib.

Based on the lack of consistent
improvement in performance from tryptophan
level, we conclude that the apparent digest-
ible tryptophan requirement for 25 to 50 Ib,
high-health, SEW-reared pigs is not greater
than 13% of apparent digestible lysine. This
level is slightly lower than the 15% apparent
digestible tryptophan:lysine ratio suggested
by the University of Illinois.



Table 1. Basal Diet Composition®

Apparent Digestible Lysine, %

Ingredient, % 75 1.10
Corn 79.20 68.45
Soybean meal (46.5% CP) 13.17 23.12
Soybean oil 2.50 2.90
Monocalcium phosphate 1.87 1.71
Limestone 91 .93
Salt 35 .35
Medication® 1.00 1.00
Vitamin premix .25 .25
Trace mineral premix .15 .15
Copper sulfate .075 .075
L-Lysine HC1 .363 S1
DL-Methionine .018 .09
L-Isoleucine -- .054
L-Valine -- .076
L-Threonine 072 .165
L-Cystine -- .047
Cornstarch® .90 132

aDjets were formulated to contain all essential amino acids in an ideal amino acid ratio,
adjusted on an apparent digestible basis. Diets also were formulated to contain .9% Ca and
.8% P.

bProvided 50 g/ton carbadox.

°L-tryptophan replaced cornstarch in the .75% and 1.10% digestible lysine basal diets to
provide .0975, .12, .1425, .165, and .1875% apparent digestible tryptophan and .143, .176,
209, 242, and .275% apparent digestible tryptophan, respectively. This provided 10
experimental diets ina 2 X 5 factorial arrangement, with two levels of lysine and five apparent
digestible tryptophan:lysine ratios (13, 16, 19, 22, and 25%).
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Table 2. Influence of Increasing Tryptophan:Lysine Ratios on the Growth Performance of 25 to 50 Ib SEW Pijgsa

.75% Apparent Digestible Lysine 1.10% Apparent Digestible Lysine Probability (P<)

Item 13 16 19 22 25 13 16 19 22 25 CvV Lys Trp Lys X Trp
d0to7

ADG, 1b .84 .85 88 92 .94 1.24 1.25 1.25 1.22 1.28 12.3 .01 71 .87

ADFI,Ib 1.76 199 1.89 1.8 1.85 1.83 1.91 1.88 1.80 1.89 9.4 .99 .23 .86

F/GP 224 237 217 201 1.98 1.49 1.53 1.50 1.48 1.49 14.1 .01 22 .44
d7t 14

ADG, b 1.24 135 1.17 130 1.27 1.39 1.46 1.48 1.53 1.54 11.7 .01 32 .54

ADFI, IbY 228 246 254 254 2.44 2.28 236 240 230 2.39 8.0 .04 .16 .58

FIG 1.86 1.83 221 197 1.93 1.65 1.63 1.63 1.53 1.55 10.7 .01 .10 .10
d 14 to 21

ADG, b 1.17 1.21 122 130 1.19 1.43 1.47 1.46 1.36 1.39 11.1 .01 .84 41

ADFI, b 235 2.62 253 251 252 229 231 2.47 2.28 2.38 9.4 .01 35 .63

F/IG 206 219 208 195 215 1.60 1.57 1.70 1.68 1.71 9.9 .01 .50 24
d0 w21

ADG, b 1.08 1.14 1.08 1.17 1.13 1.35 1.39 1.39 1.37 1.40 6.6 .01 39 .60

ADFI, Ib 2.13 235 231 229 227 2.13 2.19 224 212 2.22 7.2 .04 .18 .66

F/G¢ 1.98 2.07 2.14 196 2.01 1.58 1.58 1.61 1.55 1.58 4.5 .01 .01 22

4Two hundred and sixty pigs (Newsham Hybrids; initially 37 d of age and 25.3 1b) were used with 4 or 5 pigs per pen and 6 replications (pens)
er treatment.

Linear effect of tryptophan (P <.05).
CdQuadratic effect of tryptophan (P <.05; .10, respectively).
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