
THIS year’s weather patterns have 
created issues with corn planting 
across the Midwest due to continu-

ous rains and/or fl ooding across several 
areas of the U.S. Corn Belt.

This has caused the U.S. Department 
of Agriculture to reduce its estimates 
for planted acres as well as yield due to 
the shorter growing season caused by 
the later planting window experienced 
across the nation this spring.

These estimates have led to corn pric-
es rallying amidst concerns over avail-
ability, and volatility will persist in the 
event that further weather conditions 
prove determinantal to growing condi-
tions through the summer and into har-
vest.

With the uncertainty, many swine pro-
ducers are starting to look at what inter-
ventions are available should the need 
arise to reduce the reliance on corn in 
swine rations.

While no two systems and feeding pro-
grams are alike, a general guideline is 
that each pig marketed requires approxi-
mately 30-60 lb. of grain for the maternal 
feeding program, 25-50 lb. of grain for 
the nursery feeding program and 300-
450 lb. of grain for the growing and fi n-
ishing (GF) feeding program. Thus, the 
largest opportunity to affect demand for 
corn is in the GF stage of production.

Swine nutritionists can alter corn use 
in these GF diets by incremental replace-
ment (substituting with other ingredi-
ents) or effi ciency (improvements in 
feed conversion), and the goal of this 
article is to review some of those oppor-
tunities.

Ingredient substitution
The fi rst opportunity to optimize corn 
usage is a simple ingredient substitu-
tion. Many areas have access to other 
grains (such as milo or wheat), and de-
pending on pricing, a partial or full re-
placement of corn can be an option for 
those systems.

Another option is to look at partial in-
gredient substitution with some of the 
co-products available, including — but 
not limited to — wheat midds, soy hulls, 
bakery byproduct and dried distillers 
grains with solubles (DDGS).

For most of the last several years, 
DDGS has been an economic ingredient 
in the Midwest and other parts of the 
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Options available for optimizing 
corn inclusion in swine diets

U.S.; however, many systems reduced 
their use of DDGS for the later part of 
2018 and early this year as the value 
proposition was not dictating usage.

As DDGS markets have softened and 
corn markets have strengthened, we are 
seeing DDGS-to-corn price ratios back 
in the 85-100% range in several areas, 
which would suggest economic value in 
reformulating to higher inclusion rates.

As increased levels of DDGS are fed, 
more corn is replaced in the formula. 
For example, going from 0% to 10% DDGS 
ends up replacing 94 lb. per ton of corn 
in the diet (28 lb. of corn per pig), while 
going from 20% to 30% DDGS (same 10% 
incremental change) ends up replacing 
117 lb. per ton of corn in the diet (35 lb. 
of corn per pig).

Ultimately, these co-products can be 
a valuable option, especially if the corn 
market continues to strengthen, but the 
full value proposition should encompass 
the impact they may have on other per-
formance factors, such as growth per-
formance, carcass yield and/or carcass 
iodine value.

Modifying specifications
A second major opportunity to optimize 

corn usage is by modifying nutrient 
specifi cations that result in improved 
feed conversion.

Modifying energy density is the nutri-
ent specifi cation that most systems can 
make to have the greatest effect on feed 
conversion. By increasing the energy 
density of the diet, feed conversion can 
be increased; the age-old rule of thumb 
is that for every 1% of fat added, feed 
conversion improves by 2%.

While the assumption is likely close to 
the true effect, many integrated systems 
now employ a “least cost per pound of 
gain” model directly within their formu-
lation system to let the system dictate 
the ideal energy level. Essentially, these 
models predict the optimal energy densi-
ty based on ingredient costs and a mod-
eled impact on feed conversion.

If a nutritionist does not have access 
to one of these models, a manual evalu-
ation can be done that involves running 
a series of diets at different energy levels 
and defi ning how those affect feed con-
version.

Optimizing amino acid ratios in the 
diet is another nutrient specifi cation 
that can result in improved feed con-
version. Many producers will set their 
amino acid requirements based on what 
they have predetermined as an econom-
ic requirement, in which additional per-
formance can be achieved at higher con-
centrations of an amino acid (biological 
requirement), but the additional cost is 
not offset by the performance difference.

As corn price and feed costs increase, 
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the value of the feed conversion will 
change. When considering that feed con-
version is typically optimized at a higher 
amino acid requirement than growth 
rate, this would suggest that the ideal 
economic amino acid ratio may increase 
as corn markets increase, depending on 
the magnitude.

Systems should compare either their 
genetic supplier’s research information, 
published research or their own internal 
titration studies to validate the optimal 
amino acid ratios to utilize at these high-
er corn markets.

Optimize manufacturing
Another opportunity to optimize corn us-
age on a per pig basis and improve feed 
effi ciency that is unrelated to diet formu-
lation is optimization of feed manufac-
turing. This includes (but is not limited 
to) selecting the optimal particle size, 
the potential for pelleting (if applicable) 
and validation of batching accuracy.

Research has demonstrated that every 
100-micron reduction in grain particle 
size results in a 1.0-1.2% improvement 
in GF feed conversion (Steinhart, 2012), 
corresponding to a reduction of 3.5-5.5 
lb. of corn usage per pig per 100-micron 
change in particle size.

For most producers, 500-600 microns 
is the lower limit of an acceptable grain 
particle size with meal diets due to feed 
fl owability and gastric ulcer concerns, 
but this does vary across production 
systems.

Research has demonstrated that pel-
leting also improves feed conversion 
independent of particle size, so long as 
a quality pellet is produced. The mag-
nitude of the benefi t is negatively cor-
related with the quantity of fi nes gener-
ated with the pellets, so the more fi nes 

observed, the less the benefi t in feed 
conversion will be.

The greatest value of pelleting is that it 
allows further decreases in the corn par-
ticle size below the lower limit of meal 
diets while maintaining diet fl owability.

Last, make sure that the batching sys-
tem is pulling appropriate levels of ingre-
dients by looking at variances for each 
ingredient on a batch-by-batch basis. 
This is particularly important with low-
inclusion ingredients such as synthetic 
tryptophan and phytase. By underdos-
ing these as well as other ingredients, 
a ration may be providing less than the 
desired dietary nutrient profi le, and feed 
conversion will suffer.

Barn-level management
Finally, there are multiple items that can 
be accomplished at the barn level to im-
prove feed conversion and, therefore, re-
duce corn use per pig.

These are items that systems should 
do routinely, and most do, but the eco-
nomic impact is much greater with high 
corn prices.

Here is a list of some barn-level tasks 
to improve feed conversion (Tokach et 
al., 2012):

1. Make sure the barn and feeders are 
clean, disinfected and have adequate 
drying time.

2. Ensure that late-fi nishing feed is fully 
utilized or reclaimed prior to the arrival 
of newly placed pigs.

3. Gate cut pigs into pens upon arrival, 
and do not sort pigs into pens unless 
they are going to be fed differently.

4. Stock pens to the correct density.
5. Ensure that the system is following 

the feed budget.
6. Adjust feeders to get adequate but 

not excessive pan coverage, targeting 

50% coverage.
7. Make sure there is adequate water 

access and fl ow rate.
8. Manage the environment appropri-

ately, including temperature, humidity 
and ventilation.

9. Ensure that identifi cation, treatment 
and, if necessary, euthanasia of sick pigs 
occur on a timely basis.

10. Market pigs from all pens at each 
cut and all additional pigs at the market-
ing target.

11. Withdraw feed from pigs on sched-
ule prior to closeout of barns.

The Bottom Line
The bottom line is that there are oppor-
tunities to optimize corn use through 
multiple pathways, including ingredient 
inclusions, dietary nutrient specifi ca-
tions, feed manufacturing optimization 
and profi cient barn-level management.

Producers should work to optimize 
corn usage within their system by en-
gaging their production and nutrition 
teams to perform a cost/benefi t analysis 
to determine the impact of each of the 
opportunities present for the particular 
system and employ those that make fi -
nancial sense.
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