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Summary

A 22-d growth assay was conducted to
determine the appropriate true ileal digestible
threonine requirement to maximize growth
performance of pigs between 24 and 49 Ib.
The 10 experimental treatments consisted of
two basal diets (1.1% and 1.2% true ileal
digestible lysine; 16.1% and 17.4% CP) with
increasing levels of threonine (50, 55, 60, 65,
70% threonine:lysine). Pigs fed 1.2% true ileal
digestible lysine had improved ADG and F/G
compared to pigs fed 1.1% lysine, this suggest
that the requirement was greater than 1.1%
true ileal digestible lysine. There was a
threonine lysine interaction for feed
efficiency. Pigs fed 1.1% true ileal digestible
lysine had a greater response to increasing
levels of threonine than pigs fed the diet
containing 1.2% lysine. Increasing levels of
threonine had no effect on ADG. Feed
efficiency improved with increasing levels of
true ileal digestible threonine:lysine and was
maximized at 70% and 65% threonine:lysine
for pigs fed 1.1% and 1.2% true ileal
digestible lysine, respectively. However, the
greatest improvements in feed efficiency were
observed as the ratio increased to
approximately 60%.
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Introduction

Several studies have been conducted at
Kansas State University to determine the
optimal level of threonine for nursery pigs.
However, results have been conflicting. As
the cost of crystalline amino acids decreases,
the use of crystalline threonine and less
soybean meal becomes more economical. The
objective of this experiment was to determine
the appropriate true ileal digestible threonine
requirement of nursery pigs between 24 and
49 1b.

Procedures

Three hundred eighty pigs were weaned at
approximately 18 d of age. Before initiating
the experiment, pigs were allowed a 20-d
adjustment period following weaning. At
approximately 25 Ibs, pigs were randomly
allotted to pens (5 pigs/pen and 7
pens/treatment) within blocks based on initial
weight.  Ten treatments were randomly
allotted to pens within blocks. Pigs were
housed for the 22-d growth assay in an
environmentally controlled nursery. Each pen
(4 x 4 ft) contained a stainless steel self-feeder
and one nipple waterer to allow ad libitum
consumption of feed and water.

Corn and soybean meal were analyzed for
complete amino acid profiles. These levels
were multiplied by the 1998 NRC true ileal

' Appreciation is expressed to Ajinomoto-Heartland Lysine, Chicago, IL, for partial support of this experiment.

Food Animal Health and Management Center.
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digestible coefficients and used in diet
formulation. The 10 experimental treatments
consisted of two basal diets (Table 1)
containing 1.1% and 1.2% true ileal digestible
lysine with 0.55% and 0.60% true ileal
digestible threonine, respectively, and all other
amino acids except threonine formulated to
meet or exceed NRC requirements. Crystalline
L-threonine was added to the basal diets to
provide 55, 60, 65, and 70% true ileal
digestible  threonine:lysine. = Experimental
treatment diets were fed from 20 to 41 d post-
weaning.  Pigs were weighed and feed
disappearance measured on d 8, 15, and 22 of
the experiment.

The performance criteria (ADG, ADFI,
F/G) were analyzed in a randomized complete
block design using the general linear model
(GLM) procedure of SAS with pen as the
experimental wunit. Linear and quadratic
polynomial contrasts were performed to
determine the effects of increasing levels of
dietary threonine.

Results and Discussion

For the 22-d experiment there was a

threonine x lysine interaction (P<0.04) for
F/G. Pigs fed 1.1% lysine had optimal feed
efficiency when fed 70% threonine:lysine with
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the greatest response occurring as the level of
threonine increased from 50% to 55%,
whereas pigs fed 1.2% true ileal digestible
lysine had optimal feed efficiency when fed
the diet containing 65% threonine:lysine. Pigs
fed the diets containing 1.2% true ileal
digestible lysine had better ADG (P<0.01) and
feed efficiency than pigs fed 1.1% lysine.
This would suggest that the lysine requirement
of these pigs was greater than 1.1% true ileal
digestible lysine.

Average daily gain was not affected (P >
0.07) by increasing levels of true ileal
digestible threonine. However, F/G improved
(quadratic, P < 0.01) with increasing levels of
true ileal digestible threonine and was lowest
for pigs fed diets containing 70% and 65%
threonine:lysine for the 1.1% and 1.2% true
ileal digestible lysine diets, respectively.
However, feed efficiency started to stabilize as
the level of threonine increased to
approximately 60% threonine:lysine. These
results would support data from our previous
studies. In previous research, it was found that
the true ileal digestible threonine requirement
was approximately 62% of lysine, no
improvements in ADG were found but an
increase in feed efficiency with increasing
levels of dietary threonine was noted.



Table 1. Basal Diet Composition (As-Fed Basis)®

1.1% TID 1.2% TID
Ingredient, % Lysine Basal Diet Lysine Basal Diet
Corn 68.94 65.20
Soybean meal (46.5% CP) 23.61 27.06
Soybean oil 3.00 3.00
Monocalcium phosphate (21% P) 1.70 1.70
Limestone 0.95 0.95
Antimicrobial® 0.50 0.50
L-Lysine-HCl 0.41 0.43
Salt® 0.35 0.35
Sand 0.25 0.25
Vitamin premix 0.25 0.25
Trace mineral premix 0.15 0.15
DL-Methionine 0.14 0.17
Calculated composition

CP (N x 6.25), % 16.10 17.40
ME, kcal/lb 1,542 1,541

Cal, % 0.78 0.79
P, % 0.71 0.73
Lysine, % 1.21 1.32
Methionine, % 0.44 0.48
Threonine, % 0.64 0.70

“Basal diets contained 50% true digestible threonine:lysine.
®Provided 25 g/ton carbadox.
‘L-Threonine replaced sand to provide either 55, 60, 65, or 70% true digestible threonine:lysine.
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Table 2. Effect of Tue Digestible Threonine:Lysine Ratio on Growth Performance of the Nursery Pig™’

True digestible lysine, %

1.10 1.20
Threonine, % of lysine Probability (P<)

Item 50 55 60 65 70 50 55 60 65 70 SEM  ThrxLys Lys Thr Linear Quad
Day 0to 8

ADG, Ib 0.58 0.78 0.74 0.66 0.69 0.79 076 081 0.79 0.78 0.04 0.09 0.01 024 0.60 0.09

ADFI, 1b 1.33 138 127 122 124 1.34 130 130 124 126 0.04 0.54 0.98 0.01 0.01 0.82

Feed/gain 233 179 177 189 1.82 1.71 174 1.64 1.60 1.66 0.07 0.01 0.01 0.01 0.01 0.01
Day 8to 15

ADG, Ib 122 135 1.19 1.15 122 136 140 128 125 137 0.05 0.87 0.01 0.04 0.16 0.36

ADFI, 1b 206 219 189 178 1.83 209 204 188 1.76 190 0.06 0.47 0.69 0.01 0.01 0.13

Feed/gain 1.71 1.63 159 156 1.51 1.55 147 148 141 139 0.04 0.95 0.01 0.01 0.01 0.53
Day 15 to 22

ADG, Ib .51 149 139 142 147 148 158 154 152 1.52 0.05 0.42 0.01 0.62 049 0.78

ADFI, Ib 252 235 216 215 215 234 237 228 219 221 0.06 0.18 0.77 0.01 0.01 0.16

Feed/gain 1.67 158 155 151 147 1.58 149 148 144 146 0.04 0.80 0.01 0.01 0.01 0.16
Day 0to 15

ADG, Ib 0.89 1.05 095 0.89 094 1.05 1.06 1.03 1.02 1.05 0.04 0.27 0.01 0.09 0.53 0.65

ADFI, Ib 1.69 176 156 148 1.52 1.69 1.65 157 150 1.56 0.04 0.38 0.80 0.01 0.01 0.26

Feed/gain 192 1.68 1.65 1.68 1.63 1.60 156 1.53 148 148 0.03 0.04 0.01 0.01 0.01 0.01
Day 0 to 22

ADG, Ib 1.08 1.19 1.09 1.06 1.11 .19 122 1.19 117 120 0.03 0.75 0.01 0.07 0.43 0.80

ADFI, Ib 195 195 175 1.69 1.72 190 188 1.80 172 1.76 0.04 0.40 0.97 0.01 0.01 0.13

Feed/gain 1.80 1.64 161 1.60 1.55 1.59 153 151 146 147 0.02 0.04 0.01 0.01 0.01 0.01

“Tnitial BW, 24.1 Ib.

®Values are means of seven replications (pens) and five pigs per pen in a 22-d experiment.
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