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Summary

Early-weaned pigs (weaned at 7 to 14 d
of age) that are managed in a conventional,
one-site production system require a more
complex diet in the transition phase (11 to 15
Ib) than early-weaned pigs that are managed
in a segregated early weaning (SEW), multi-
ple-site, production system.
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Introduction

Segregated early weaning (SEW) tech-
nology has become more practical with the
development of complex diets containing
highly palatable ingredients for the early-
weaned pig. Phase feeding also has become
a very important concept for the modern
swine producer, who strives to attain superior
growth performance at the least possible cost.
In order to improve upon current phase
feeding practices, the traditional phase I
portion of the starter period has been re-
placed with an SEW and transition phase,
which reduces feed costs and more accurately
meets the pigs’ changing nutritional needs.
The SEW diet is formulated to be fed to pigs
weaned at 7 to 14 days of age until they
weigh 11 1b. Pigs are then switched to a
transition diet, which is fed from 11 to 15 Ib.

However, the degree of complexity required
in the subsequent transition diet has been
questioned. Differences in early-weaning
schemes, such as on-site and off-site (SEW)
nursery facilities, and health status may
influence the degree of complexity required
to obtain optimal growth performance.

Therefore, the objectives of the following
two growth trials were to determine which
combination of protein sources (soybean
meal, select menhaden fish meal, and spray-
dried plasma protein) would support optimal
growth performance of the early-weaned pig
during the transition phase and to determine
if pigs managed in SEW conditions require a
less complex transition diet than those man-
aged in a conventional, one-site, production
system.

Procedures

Experiment 1. A total of 300 pigs (PIC
Cl15 X 326, and initially 14 + 2 d of age
and 8.8 + 2.0 Ib) was used in a 33-d growth
trial to determine the degree of complexity
required in the transition diet to optimize
growth performance of the SEW pig. The
pigs were delivered to the SEW facilities at
Kansas State University, blocked by weight,
and placed on a common SEW diet from d 0
to 5 postweaning. This pelleted diet con-
tained 25% dried whey, 5% lactose, 7.5%
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spray-dried plasma protein (SDPP), and 6%
select menhaden fish meal (SMFM) and was
formulated to 1.7% lysine, 0.49% methio-
nine, 0.9% Ca, and 0.8% P. On d 5, the
pigs were weighed (10.6 + 2.0 Ib) and allot-
ted randomly to one of 12 experimental diets,
with five pigs/pen and five replicate
pens/treatment. The experimental diets were
pelleted and fed from d § to 19 postweaning
and consisted of three levels of SDPP (0,
2.5, or 5%) and four levels of SMFM (0,
2.5, 5, 0or 7.5%) in a 3 X 4 factorial ar-
rangement. A corn-soybean meal basal diet
containing 20% dried whey and 2.5% spray-
dried blood meal was formulated to 1.6%
lysine, 0.9% Ca, 0.8% P, and at least .44%
methionine.  This diet contained 33.4%
soybean meal. Select menhaden fish meal
0, 2.5, 5, or 7.5%) and/or SDPP (0, 2.5, or
5%) replaced soybean meal in the basal diet
on an equal lysine basis (Table 1).

From d 19 to 26 postweaning, all pigs
were fed a common phase II diet in meal
form. This corn-soybean meal-based diet
contained 10% dried whey and 2.5% spray-
dried blood meal and was formulated to
1.35% lysine, 0.9% Ca, and 0.8% P.

Pigs were housed in 4 X 4 ft pens at the
Kansas State University SEW nurseries for
the duration of the trial. Pens were equipped
with one self-feeder and one nipple waterer
to provide ad libitum access to feed and
water.

The pigs were weighed and feed disap-
pearance was determined on d 5, 12, 19, 26,
and 33 postweaning. Average daily gain
(ADG), average daily feed intake (ADFI),
and feed efficiency (F/G) were the response
criteria.

The data were analyzed as a randomized
complete block design, with pen as the ex-
perimental unit. Pigs were blocked on the
basis of initial weight. Analysis of variance
was performed using the GLM procedure of
SAS, with d 5 weight used as a covariate.
Both linear and quadratic polynomials were
evaluated for SDPP level; and linear, qua-
dratic, and cubic polynomials were evaluated
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for SMFM level. The data also were ana-
lyzed for SDPP X SMFM interactions.

Experiment 2. A total of 326 pigs (PIC
C15 x 326, and initially 12 + 2 d of age
and 8.6 £ 2.6 1b) was used in a 28-d growth
trial to determine the degree of complexity
required in the transition diet to optimrize
growth performance of the early-weaned pig
reared in a conventional one-site production
system. The pigs were fed a common SEW
diet from d O to 7 postweaning. This diet
was the same as that used in Exp. 1. Ond
7, the pigs were weighed (10.6 + 2.6 Ib)
and allotted randomly to one of six experi-
mental diets, with 7 to 11 pigs/pen (depend-
ing upon the block) and six pens/treatment.
The experimental diets were fed from d 7 to
21 and consisted of two levels of SDPP (0
and 2.5%) and three levels of SMFM (0,
2.5, or 5%) in a 2 X 3 factorial arrange-
ment. These six diets were identical to six of
those used in Exp. 1.

From d 21 to 28, all pigs were fed a
common phase II diet identical to that fed in
Exp. 1.

The pigs were housed in an environmen-
tally-regulated nursery in 5 X 5 ft pens for
the duration of the trial. Pens were equipped
with one self-feeder and two nipple waterers
to provide ad libitum access to feed and
water.

The pigs were weighed and feed disap-
pearance was determined ond 7, 14, 21, and
28 postweaning, with ADG, ADFI, and F/G
as the response criteria.

Data were analyzed as a 2 X 3 factorial,
with d 7 weight used as a covariate. Both
linear and quadratic polynomials were evalu-
ated for SMFM level.

Results and Discussion

Experiment 1. Fromd 0 to 5, when the
pigs were on a common SEW diet, ADG,
ADFI, and F/G were 0.41, 0.34, and 0.83,
respectively. No significant SDPP X SMFM
interactions were observed during this trial



for any of the response criteria, and no dif-
ferences in ADG or ADFI were observed
during the study (Table 2).

From d 5 to 19, when the experimental
diets were fed, F/G was improved (linear,
P<.01) as SDPP increased. There was also
a tendency (linear, P <.07) for improved F/G
with increasing SMFM.

From d 19 to 26 postweaning, when all
pigs were fed a common phase II diet, F/G
was improved (linear, P<.06; quadratic,
P<.04) by increasing SMFM in the diet
from d 5 to 19 postweaning. However, no
differences in ADG, ADFI, or F/G existed
during the overall phase II period of the trial
(d 19 to 33 postweaning).

For the overall trial (d 5 to 33 post-
weaning), there was a tendency for improved
F/G (P<.11) with increasing SDPP fed from
d 5 to 19. However, overall ADG was not
improved by including SDPP and/or SMFM
in the transition diet.

Experiment 2. When all pigs were fed a
common SEW diet from d 0 to 7, ADG,
ADFI, and F/G were 0.31, 0.38, and 1.22,
respectively. No SDPP X SMFM interac-
tions occurred during this trial for any of the
response criteria (Table 3).

From d 7 to 14 postweaning, pigs fed the
diets containing 2.5% SDPP had improved
ADG (P<.004) and F/G (P<.02) when
compared to pigs fed diets without SDPP
(Table 3). Also, increasing SMFM tended to
reduce ADFI (linear, P<.10) and improve
F/G (quadratic, P<.05).

From d 14 to 21 postweaning, no differ-
ences in ADG or F/G were observed. How-
ever, ADFI tended to increase (linear,
P <.07) as SMFM increased from O to 5%.

21

For the entire d 7 to 21 period, no differ-
ences in ADG were observed, but pigs that
were fed diets containing 2.5% SMFM
tended to have lower ADFI (quadratic,
P<.07) and improved F/G (quadratic,
P<.09).

No differences in growth performance
occurred during phase II (d 21 to 28 post-
weaning), when all pigs were fed a common
diet.

For the overall trial (d 0 to 28 post-
weaning), the inclusion of 2.5% SMFM in
the diet from d 7 to 21 tended to improve
F/G (linear, P<.12; quadratic, P<.13).
The numerical improvement in ADG and
F/G that resulted from including 2.5% SDPP
in the transition diet during d 7 to 21 and the
numerical differences d 21 to 28 led to an
improvement in ADG (P<.08) and F/G
(P <.05) for the overall trial.

Conclusions

The results obtained in these two exper-
iments indicate that different management
practices and the resulting differences in
health status may influence the degree of
complexity required in the transition diet for
the early-weaned pig. Feeding a transition
diet containing 2.5% SDPP and 2.5% SMFM
to pigs managed in a one-site production
system improved growth performance in
Exp. 2. However, results of Exp. | indicat- -
ed that SEW pigs of extremely high-health
status can be fed a less complex (33.4% soy-
bean meal) transition diet. Currently, Kansas
State University recommendations suggest the
inclusion of 2.5% SDPP and 2.5% SMFM in
the transition diet for early-weaned pigs from
11 to 15 1b.
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Table 1. Composition of Experimental Diets?

0% Plasma protein 2.5% Plasma protein 5% Plasma protein
Item, % 0 25 5 7.5b 0 25 5 7.5P 0 2.5 5 7.5°
Corn 34.67 36.70 38.73 40.76 37.35 39.38 41.41 43.44 40.03 42.06 44.09 46.12
Soy oil 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Select menhaden fish meal - 250 500 7.50 - 2.50 5.00 7.50 - 2.50 5.00 7.50
Spray-dried plasma protein - - - - 250 2.50 250 2.50 5.00 5.00 5.00 5.00
Spray-dried blood meal 2,50 2.50 250 250 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Monocalcium phosphate 1.55 131 1.07 0.82 1.66 1.42 1.17 0.94 1.78 1.53 1.29 1.05
Antibiotic® 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Limestone 0.67 0.49 032 0.15 0.67 050 0.33 0.16 0.67 0.50 0.33 0.16
Zinc oxide (72 %) 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38
Vitamin premix 0.25 025 025 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
L-lysine-HCI 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Trace mineral premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
DL-methionine 0.14 0.13 0.12 0.11 0.13 0.12 0.11 0.10 0.12 0.11 0.10 0.09
Salt 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00 100.00100.00 100.00 100.00 100.00 100.00 100.00  100.00

aDjets were formulated to contain 1.6% lysine, .9% Ca, .8% P, and at least .44 % methionine.

PFish meal, %.
“Provided 50 g/ton carbadox.



Table 2. Effect of Spray-Dried Plasma Protein and Select Menhaden Fish Meal in the Transition Diet on Pig Performance

£C

(Exp. 1)*
0% Plasma protein 2.5% Plasma protein 5% Plasma protein

Item 0 25 5 1.5° 0 25 5 7.5 0 25 5 750 W
d5to 19

ADG, Ib 75 73 74 A3 a5 .78 .74 .80 g7 .74 13 75 7.1
ADFI, b .89 .90 .90 .88 .80 .97 .86 91 .90 .87 .83 .87 6.5
F/G* 1.18 1.23 1.21 1.21 1.21 1.25 1.16 313 1.17 1.17 1.13 1.16 4.3
d 19 to 33

ADG, b .13 1.16 113 1.16 1.07 1.16 1.1% L1 1L1F 118 L:11 1.13 Th
ADFI, Ib 1.77 1.74 1.74 1.79 1.76 173 1.74 1.72 1.79 1.70 1.70 1.68 3.1
F/G 1.58 1.49 1.54 1.54 1.68 150 149 1.50 1.54 1.48 1.52 1.50 6.5
d5to33

ADG, Ib .94 .95 .93 .95 91 97 85 .97 97 .95 92 .94 3.3
ADFI, Ib 133 1:32 1.32 1.33 1.32 1.35 1.30 1.31 1.35 1.28 1.26 1.28 4.2
F/G¢ 1.42 1.39 1.41 1.41 1.46 1.39 130 1.3 1.39 1.36 1.37 1.36 3.9

aThree hundred weanling pigs were used (initially 8.8 Ib and 14 d of age), 5 pigs/pen, 5 pens/treatment.
bFish meal, %.

“Linear effect of plasma protein (P <.01).
41 inear effect of plasma protein (P<.11).



Table 3.  Effect of Spray-Dried Plasma Protein and Select Menhaden Fish Meal in
the Transition Diet on Pig Performance (Exp. 2)*

0% Plasma protein 2.5% Plasma protein

Ttem 0 2.5 5 0 2.5 5b CV
d7to14

ADG, b .54 .52 48 .56 .60 .57 10.5
ADFI, 1b¢ 73 .68 .66 73 .68 72 8.0
F/G® 1.35 132 1.39 130 1.14  1.25 10.9
d 14 to21

ADG, b 75 78 79 79 75 72 11.4
ADFI, Ibf .95 97  1.02 .96 .95 1.01 6.7
F/G 127  1.23 1.28 .20 1.27 1.37 11.2
d7to2l

ADG, Ib .65 .66 .64 .68 .68 .65 7.9
ADFI, b8 .85 .83 .85 .85 .82 87 5.0
F/GM 1.30 1.27 1.32 1.23 1.20 1.32 7.7
d 21 to 28

ADG, Ib 93 .88 .90 .90 .96 91 10.1
ADFI, Ib 1.50  1.47 1.50 139 146  1.52 6.6
F/G 1.61 1.64  1.67 149  1.54  1.67 12.3
d0to28

ADG, Ib' .64 .63 62 .65 67 .64 5.5
ADFI, b 91 .89 .90 .88 .89 92 4.3
F/G! 1.41 1.41 1.43 1.35 1.32 1.43 5.6

aThree hundred and twenty six weanling pigs were used (initially 8.6 1b and 12 d of age), 7-11
Elgs/pen 6 pens/treatment.

Fish meal, %.
cPlasrna effect (P<.004).

dLinear effect of fish meal (P<.09).
ePlasma effect (P<.02), quadratic effect of fish meal (P< 05)

fLinear effect of fish meal (P<.06).
gQuadratlc effect of fish meal (P <.07).

Quadratlc effect of fish meal (P <.09).

'Effect of plasma (P <.08).
JEffect of plasma (P<.05), linear effect of fish meal (P<.12), and quadratic effect of fish
meal (P<.13).
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