
I FIND it interesting how many produc-
tion trends tend to revert back toward 
and/or mimic more historical prac-

tices. One of the current trends is swine 
producers re-examining the number of 
diets in their nutrition program.

It seems as if over the last 10 years, 
many producers have decreased the 
number of nursery diets, potentially due 
to increases in weaning age. A similar 
trend is occurring with the grow/finish 
programs, and I would like to review the 
most current data on the subject.

Phase feeding pigs is a widely accept-
ed method utilizing the requirement of a 
median-bodyweight pig in each of mul-
tiple phases and formulating diets based 
on those requirements. The value of do-
ing this over multiple phases is that feed 
will more closely match the pig’s daily 
requirement, resulting in optimization of 
performance and diet cost as well as po-
tentially reducing nutrient excretion into 
the environment.

Within a given phase, pigs are consum-
ing below the daily requirement for the 
first portion, but for the latter half, pigs 
are actually consuming over the require-
ment. Multiple studies have shown that 
this application produces similar animal 
performance compared to providing the 
exact correct level of nutrients on a daily 
basis.

Researchers at Kansas State University 
have conducted four recent experiments 
looking at the relationship between di-
etary lysine feeding strategy and reduc-
ing the number of dietary finisher phas-
es. The authors refer to lysine, but since 
all essential amino acids are formulated 
as a ratio to lysine, this really reflects 
amino acid density. Overall performance 
results of the four studies are included 
in Table 1.

In the first study, Menegat et al. (2017) 
compared four different feeding pro-
grams: (1) a four-phase program with 
dietary lysine set at the biological re-
quirement (4-BRL) for each phase, (2) 
a four-phase finisher program with di-
etary lysine set at the optimal economic 
requirement (4-OEL) for each phase, 
(3) a four-phase program with dietary 
lysine set at the biological requirement 
for the first two phases and the optimal 
economic requirement for the final two 
phases (4-BRL/OEL) and (4) a two-phase 
finisher program with dietary lysine set 
at the biological requirement (2-BRL) for 
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of dietary rations be reduced?

each phase.
Average daily gain (ADG) was greater 

(P < 0.05) for pigs on the 2-BRL program 
than the 4-OEL program and intermediate 
for pigs on the other two programs. Feed-
to-gain ratio and income over feed cost 
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1. Relationship between number of dietary phases and 
dietary lysine concentrations (summary of four studies)

Menegat et al. (2017)
Number of phases 4 4 4 2 SEM
Lysine level BRL OEL BRL/OEL BRL 
Initial weight, lb. 61.5 61.5 61.5 61.5 1.75
ADG, lb. 1.93ab 1.88b 1.92ab 1.94a 0.014
Feed:gain 2.62 2.64 2.63 2.60 0.019
Final weight, lb. 286.1 280.4 285.3 286.3 2.40
Feed cost, $/lb. gain 0.212a 0.206b 0.210a 0.213a 0.001
IOFC, $ 65.08 65.42 65.72 65.43 0.83
Menegat et al. (2018a)
Number of phases 4 3 2 1 SEM
Lysine level BRL BRL BRL BRL 
Initial weight, lb. 60.5 60.5 60.4 60.4 1.46
ADG, lb. 1.81a 1.79ab 1.80a 1.76b 0.01
Feed:gain 2.80 2.78 2.80 2.81 0.03
Final weight, lb. 279.2a 276.6ab 278.3ab 273.2b 2.56
Feed cost, $/lb. gain 0.268a 0.266a 0.269a 0.260b 0.003
IOFC, $ 60.58 59.34 60.36 59.79 0.83
Menegat et al. (2018b)
Number of phases 4 3 2 1 SEM
Lysine level ----------------------------98% of BRL----------------------------
Initial weight, lb. 57.0 57.0 57.0 57.0 0.69
ADG, lb. 1.98a 1.96ab 1.94ab 1.90b 0.02
Feed:gain 2.55c 2.60b 2.60b 2.66a 0.01
Final weight, lb. 294.0a 290.6ab 290.1ab 284.5b 0.02
Feed cost, $/lb. gain 0.232b 0.236a 0.237a 0.233ab 0.001
IOFC, $ 67.65a 65.82ab 65.04ab 64.56b 0.69
Menegat et al. (2019)
Number of phases 4 3 2 2 SEM
Lysine level 98% of BRL 98% of BRL % 98% of BRL % 98%/100% 
Initial weight, lb. 63.6 63.6 63.4 63.6 1.04
ADG, lb. 1.98 2.01 1.97 2.00 0.013
Feed:gain 2.66 2.66 2.64 2.65 0.019
Final weight, lb. 285.7 288.5 283.9 287.2 2.32
Feed cost, $/lb. gain 0.24 0.24 0.24 0.24 0.002
IOFC, $ 60.45 60.86 59.55 58.97 0.70

*BRL = biological requirement for dietary lysine to maximize growth rate. OEL = optimal economic 
dietary lysine. SEM = standard error of means.
a,bMeans with different subscripts within rows differ (P < 0.05).

2. Feeding program comparisons and feed cost 
increases compared to a four-phase program ($/pig)

 ---------------------------------Phases---------------------------------
 Four Three Two Two
Lysine* 98% 98% 98% 98%/100%
Normal ingredient costs — 0.03 0.11 0.45
High corn price ($5/bu.) — 0.01 0.07 0.32
High soybean meal price($350/ton) — 0.04 0.16 0.59
Modest GMD savings** — -0.03 0.00 0.34
Aggressive GMD savings** — -0.19 -0.31 0.02

*Lysine specifications set to achieve 98% maximal growth rate throughout grow/finish or 98% until the 
last phase and then 100%.
**Grind mix and delivery (GMD). Modest GMD savings = 20 cents and 40 cents/ton for three- and two-phase 
diet programs. Aggressive GMD savings = 75 cents and $1.50/ton for three- and two-phase programs.
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(IOFC) were unchanged across the four 
programs, and feed cost per pound of gain 
(FC:WG) was lower (P < 0.05) for pigs on 
4-OEL than the other three programs.

Ultimately, this demonstrated that pigs 
on a two-phase feeding program could 
perform similarly to pigs fed a more in-
dustry standard four-phase program 
when dietary lysine concentrations were 
at the biological requirement.

The second study (Menegat et al., 2018a) 
was a titration study in which all dietary 
lysine concentrations were set to achieve 
100% of maximum growth rate within each 
phase. Treatments included a four-, three-, 
two- and one-phase program. Pigs fed the 
one-phase program had lower (P < 0.05) 
ADG than pigs fed either the four- or two- 
phase programs. No significant changes 
were observed in feed:gain or IOFC. Pigs 
fed the one-phase program had lower (P < 
0.05) FC:WG than pigs on the three other 
programs.

From an economic standpoint, this tri-
al would suggest that a producer could 
cost effectively feed as few phases as 
one and get acceptable results; however, 
the pig performance data would suggest 
that two dietary phases is the lowest ac-
ceptable number to still maintain consis-
tent performance.

The third study (Menegat et al., 2018b) 
had identical treatments to the previous 
study except that dietary lysine concen-
trations were set to achieve 98% of maxi-
mal growth within each phase. This was 
done to simulate concentrations close 
to what most producers utilize in field 
formulations as the most economical di-
etary lysine concentration.

Pigs fed the four-phase program had 
increased (P < 0.05) ADG compared to 
the one-phase program, and pigs fed the 
three- or two-phase programs were in-
termediate. Pigs fed the four-phase pro-
gram had improved (P < 0.05) feed:gain 
versus the other three programs. Pigs 
fed the three- or two-phase programs 
had improved (P < 0.05) feed:gain com-
pared to pigs fed the one-phase program. 
Also, FC:WG was lower (P < 0.05) for pigs 
fed the four-phase program than either 
the three- or two- phase programs and 
was intermediate for pigs fed the one-
phase program. Pigs fed the four-phase 
program had greater (P < 0.05) IOFC than 
the one-phase program, and pigs fed the 
three- or two-phase programs were inter-
mediate.

This trial suggests that both economics 
and performance decrease as the number 
of dietary phases decreases. It should 
be noted that pigs in this trial began at 
a slightly lower bodyweight (57 lb.) than 
the other two studies (61 lb.). Also, dif-
ferences in performance at the very be-
ginning of the trial between pigs on the 
four-phase and two-phase programs were 
much greater than in the other trials. The 
authors suggested that the dietary lysine 
concentrations in this study potentially 
were not sufficient to allow the pigs on 

the two-phase program to compensate 
in late finishing to overcome the poorer 
early performance.

The fourth study (Menegat et al., 2019) 
repeated the first three treatments of 
the previous study in which pigs were 
fed dietary lysine levels within phase 
to achieve 98% maximal growth rate in 
either a four-, three- or two-phase pro-
gram. The fourth treatment consisted of 
a two-phase program with dietary lysine 
concentrations set to achieve 98% maxi-
mal growth in the first phase and 100% 
maximal growth in the second phase.

In this study, no statistical differences 
were observed among the four programs 
for ADG, feed:gain, FC:WG or IOFC, thus 
suggesting no detrimental effects when 
using fewer dietary phases. This brings 
up the question of why no differences 
were observed in feeding the two-phase 
program compared to the previous 
study (Menegat et al., 2018b). The au-
thors suggested that it could be related 
to pigs’ initial bodyweight and overall 
feed intake, which were approximately 
10% and 4% lower, respectively, in the 
previous study.

While the Kansas State studies were 
not directly designed to evaluate com-
pensatory growth, they do suggest that 
pigs on fewer phases did have compen-
satory growth.

During these phase feeding compari-
son trials, as the number of phases de-
creased, the length of time in the first 
phase increased (the first phase in a 
two-phase program matches the length 
of time and bodyweight range of the first 
three phases in a four-phase program). 
The duration of time and magnitude 
pigs are below the requirement is much 
greater in a two-phase than a four-phase 
program.

Reducing the number of dietary phas-
es may have additional concerns to con-
sider before implementing. First, these 
trials started at about 60 lb. of body-
weight. Many systems would start fin-
isher diets at about 50 lb. of bodyweight, 
and those pigs would need to receive ei-
ther a late-nursery feed or an additional 
small-budget finisher feed prior to initiat-
ing the two final finisher phases.

Second, by utilizing a two-phase pro-
gram, pigs will receive the first diet from 
60 lb. until 220 lb. of bodyweight. That 
does restrict a nutritionist’s ability to 
optimize ingredient inclusions at differ-
ent time points. For example, dietary fat 
inclusions have more value in the more 
expensive feeds (early-finisher diets). 
For some producers, it may make eco-
nomic sense to feed a higher inclusion of 
dietary fat early in finishing and a lower 
or no inclusion later in the growth cycle. 
The extended first phase reduces the 
flexibility to capture that incremental 
optimization.

Third, some systems set up phase pro-
grams to allow intervention of certain 
additives within certain time frames. For 

example, feed-grade medications have 
labeled usage periods, and some feed-
ing programs have phase durations to 
match up with those periods.

Last, the research has mostly focused 
on the relationship between the number 
of phases and amino acid density (with 
lysine as the proxy). It should be noted 
that requirements of other nutrients, in-
cluding, but not limited to, calcium and 
phosphorus, change over time, and care 
should be taken to make sure adequate 
levels of those nutrients are provided in 
these longer phase periods.

While the Kansas State authors included 
financial information in their analyses, 
I’ve adapted some additional financial 
cost implications in Table 2 to reflect only 
the changes in feed cost per pig (assum-
ing identical performance) compared to a 
four-phase program. The four programs I 
included match the treatments evaluated 
by Menegat et al. (2019).

Using normal ingredient costs — corn 
at $3.50/bu., soybean meal at $295 per 
ton, lysine at 72 cents/lb. and dried dis-
tillers grains at $140 per ton — going 
from a four-phase to a three- or two-
phase program adds 3 cents or 11 cents, 
respectively, to the feed cost of each 
pig. Going from a four-phase program 
with lysine concentrations to achieve 
98% maximal growth to a two-phase pro-
gram with lysine to achieve 98% maximal 
growth in the first phase and 100% in the 
second phase increases the feed cost by 
45 cents per pig. The magnitude of those 
differences gets smaller as corn prices 
increase and gets bigger as soybean 
meal increases; however, the relative 
change doesn’t dramatically alter the in-
terpretation.

The Bottom Line
Research suggests that producers can 
maintain performance in pigs from 60 lb. 
to market while feeding as few as two di-
etary phases, particularly if lysine levels 
achieve 100% maximal growth in late fin-
ishing. It may not be beneficial to reduce 
the number of dietary phases if there are 
challenges that limit the pig’s ability to 
achieve its full growth potential, such 
as overstocking or a virus. Depending 
on economics and potential milling/lo-
gistics savings, reducing to a two-phase 
program can result in anywhere from a 
cost-neutral position to a feed cost in-
crease of about 50 cents per pig.
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