
DDGS and Sows... The University of 
Minnesota’s Jerry Shurson conducted a 
study to see if feeding DDGS-supple-
mented diets to sows in gestation and 
lactation would have the same effects as 
alfalfa-supplemented diets: larger litters, 
increased feed intake and reduced ste-
reotypic behaviors.  The study took place 
over two reproductive cycles using the fol-
lowing four diet combinations:
•	 corn-soybean meal gestation and corn-

soybean meal lactation, 
•	 corn-soybean meal gestation and 20 

percent DDGS lactation,
•	 50 percent DDGS gestation and corn-

soybean meal lactation, and
•	 50 percent DDGS gestation and	20 per-

cent DDGS lactation.
The results showed no differences in 

weight gain between sows with 50 per-
cent of DDGS in their diet and the others, 
indicating that the energy value of DDGS 
is similar to that of corn.  However, there 
tended to be an increase in litter size 
weaned in the second cycle for sows fed 
DDGS in either gestation or lactation.   

In another study that looked at the 
inclusion of DDGS in lactation diets, DDGS 
replaced some corn and soybean meal 
at levels of 10, 20 and 30 percent.  Diets 
were balanced to about 18.8 percent pro-
tein, with one diet labeled high protein, 
with 30 percent DDGS and about 22 per-
cent protein.  The DDGS diets were intro-
duced at day 109 of gestation to ensure 
intake after farrowing. 

The group saw no differences in feed 
intake between the control group and the 
DDGS inclusion diets.  The only group 
that lost weight during lactation was the 
high protein-30 percent DDGS. Litter size 
at weaning, weaning to estrus interval, 
pre-weaning mortality or individual piglet 
weights within litters were unaffected.  

Understanding nutrient content of DDGS is important so 
that producers can:
•	 substitute it for one or more ingredients without compro-

mising the nutritional quality of the diet,
•	 use it without creating a potentially negative effect on 	

their animals, and
•	 use it without wasting nutrients.

Stein measured energy, phosphorous and fiber digest-
ibility for 14 different samples of DDGS using the total tract 
digestibility procedure.  This technique involves placing 
animals in individual pens and catching their manure and 
urine.  Knowing feed intake and measuring the contents of 
the animals’ excretions allows the researchers to know what 
“stays” in the animal, or in other words, what was digested. 

Through this technique Stein found that:
•	dry matter and energy digestibility is lower for DDGS 

than for corn, 
•	fiber digestibility is similar for DDGS and corn,  
•	phosphorous digestibility is significantly higher in DDGS 

than in corn, and 
•	digestible energy and metabolizable energy are similar for 

DDGS and corn.  
Stein and his group created an equation to calculate 

digestible energy and metabolizable energy from other 
characteristics of DDGS samples.   For details, call Mark 
Boggess, director of animal science for the Pork Checkoff, 
at (800) 456-7675.

Using another test, Stein and his group found great 
variation between samples of DDGS, especially with lysine 
content.  Stein speculates that the variation in lysine may be 
due to: 
•	genetic differences among corn samples,
•	the amount of solubles added back to distillers grains 

before drying,
•	drying temperature and duration (heat damage reduces 

lysine digestibility and at higher temperatures, lysine con-
centration), and 

•	incomplete fermentation.
Stein’s group has found that samples with lower lysine 

concentration also tend to have lower lysine digestibility. 
In practice though, a producer cannot analyze every qual-

ity trait in every sample of DDGS.  Stein recommends at 
least considering one.  

“If you can’t do anything else to assess the quality of a 
sample of DDGS, you should analyze it for (percent) lysine 
and (percent) crude protein, divide the two numbers and 
then see where you are,” Stein said.  “If you are above 2.86, 
you have a product that is above average in terms of lysine 
digestibility.  If you are below 2.86, you have a product that 
is below average.

Stein advises producers to calculate the lysine to crude 
protein ratio and reject DDGS, or get a reduced price on 
them, if the ratio is below 2.86.

The run for DDGS has brought with it customer concerns of lower quality carcasses.  Packers around the United States already 
have a test in place to test for iodine value, a measure of fat firmness, and many packers are already implementing maximum 
standards for iodine value.   

Kansas State’s Joel DeRouchey commented at the Pork Checkoff’s DDGS conference that the industry has settled somewhere 
around 72 or 73 for a standard iodine value.   

For customers, higher iodine values translate into carcasses and fat that are more difficult to process and into shorter shelf-life 
on meat products. 

Producers have noted that DDGS in swine rations are resulting in soft, unsaturated fats, with the potential to raise the iodine 
value.  The problem is exacerbated when diets are supplemented with other fats such as tallow, choice white grease and soy oil.  

Quoting work done by the University of Minnesota Extension Service’s Mark Whitney, DeRouchey also mentioned a decrease 
in carcass yield as a potential negative effect of the use of  DDGS in pig diets.  Changes in belly thickness and softness also are 
potential problems. 

continued from page 1

Carcass Quality Issues and DDGS

How Much DDGS Will Pigs Accept in Their 
Diet and Perform Well and Economically?

There also was no significant difference in 
protein, nitrogen or fat content in the milk.  

While studies are limited, the results 
indicate DDGS are a viable ingredient for 
sow rations. However, researchers still have 
to answer the question:  how long do sows 
need to be fed DDGS for producers to see 
an effect on litter size?   

DDGS and Nursery Pigs...  Old recom-
mendations on the use of DDGS in nurs-
ery diets noted up to 5 percent inclusion 
rates, primarily based on the belief that 
DDGS had low-energy density, were too 
high in fiber and had variable amino acid 
content, Mark Whitney, of the University of 
Minnesota Extension Service, said at the 
Checkoff’s DDGS conference. However, 
new generation DDGS appear to be an 
acceptable replacement for corn, soy-
bean meal and inorganic phosphorous, he 
noted. 

Whitney presented a study in which 
inclusion rates of 0, 5, 10, 15 20 and 25 
percent DDGS were added to phase 2 and 
phase 3 of a three-phase nursery feeding 
program.  Growth performance data were 
measured on pigs weaned at 19 days of 
age. The phase-2 diet was fed starting 4 
days post-weaning for 14 days and was 
corn-soybean based, with 15 percent whey 
and 6 percent fish meal.  The phase-3 diet 
was corn-soy based with DDGS inclusion 
and fed for 21 days.  

Growth performance of piglets with up 
to 25 percent DDGS inclusion rates were 
not affected, and there appeared to be 
no palatability effects.  Feed intake, feed 
efficiency and body weight at the end of 
the nursery phase were similar across treat-
ments up to 25 percent inclusion rates. 

A second study was done with younger 
piglets (17 days of age) using the same 
diets and feeding program.  Piglets had a 
harder time getting used to the diets, but 
by phase 3 there were no differences in 
growth rates or weight gain between treat-
ments.  Again, results showed that inclu-
sion rates of up to 25 percent DDGS are 
usable in nursery diets.  However, Whitney 
advises being more conservative with the 
inclusion of DDGS in phase 2 diets when 
starting with younger piglets. 

DDGS and Grow/Finish Pigs...  Few 
studies using new generation DDGS in 
growing pigs are documented.  Kansas 
State’s Joel DeRouchey  and Whitney have 
used varying DDGS inclusion levels in fin-
ishing pig diets.  Their work is summarized 
below. 

In 2002, Whitney fed 0, 10, 20 and 30 
percent DDGS diets to 60-pound pigs.  He 
used soy oil to balance the diets to energy 
and fat levels.  He found the control group 
and the 10 percent inclusion group to be 
statistically equal in average daily gain (at 
1.9 and 1.89, respectively), with daily gains 
dropping off significantly at 20 percent 
inclusion rates.  

Average daily feed intake also was 
reduced at 20 percent inclusion rates, but 
bounced back at 30 percent.  Whitney’s 
group measured variation among the 
groups of pigs and saw a linear increase 
in variation among pigs within a group as 
DDGS inclusion level increased. 

DeRouchey experimented with 0, 10, 20 
and 30 percent DDGS inclusion rates in fin-
ishing pig diets.   He observed a decrease 
in average daily gains and feed intakes 
at 20 and 30 percent.  Because feed effi-
ciency was not affected, he concluded that 
the reduced daily gain was a consequence 
of the reduced intake.  

At the same facility in southern 
Minnesota, he experimented with 0, 5, 
10, 15, 20 percent inclusion rates.  He 
observed a drop off in average daily gain 
at 20 percent and a reduction in feed 
intake starting at 15 percent inclusion. 

DeRouchey concluded that with the 
available DDGS product at this facility, 15 
to 20 percent DDGS inclusion is probably 
the best option for finishing pigs.  Ideally, 
this analysis should be done for each 
source, at each facility, he said. 



REPORT

DDGS... How Much Is Too Much and 
Other Questions Producers Want Answered

How are you going to survive the ethanol onslaught? 
Growing demand for ethanol is pushing corn prices 
higher, and it’s challenging to include distillers dried 

grains with solubles (DDGS*) in swine rations due to con-
sistency and quality issues. 

From corn prices and availability, to the quality and 
usability of DDGS, to the resulting animal performance 
and carcass quality, to production costs and the ability to 
compete with other proteins and in the export markets, pro-
ducers are asking a lot of questions about DDGS.  The Pork 
Checkoff is working to address some of these concerns. 

For example, the Checkoff is working with universities 
and other research institutions to determine what research 
is available and what additional research is needed.   And 
late last year, the Checkoff organized a conference, Distillers 
Grains: Implications for the U.S. Pork Industry.  Conference 
speakers analyzed the booming ethanol industry’s impact 
on corn and feed prices.  They also provided updates on the 
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continued on the inside

latest research and information on DDGS and how DDGS 
can be incorporated into feeding regimens.

This newsletter focuses on questions producers have 
about feeding DDGS to pigs in different phases of produc-
tion.  Although the conference featured 14 talented speak-
ers, this newsletter focuses on the work of just four of them:  
Hans Stein of the University of Illinois, Jerry Shurson of the 
University of Minnesota, Mark Whitney of the University 
of Minnesota Extension Service and Joel DeRouchey of 
Kansas State University. 

More information on the conference, including speaker  
PowerPoint presentations and video and audio coverage, 
can be found online at the pork.org Web site.  Follow the 
link to the Distillers Grains: Implications to the U.S. Pork 
Industry conference.

What Are DDGS?
One of the big concerns with DDGS as a feed ingredient 

is the great variability in nutritional value from source to 
source.  Stein’s work has focused on analyzing this variabil-
ity and the nutrient digestibility of distillers grains.       
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Inside: Important Information on Including Distillers Grains in Swine Rations

   
The impact that the booming ethanol industry is making on corn and feed prices has 

been making headlines and occupying neighbor-to-neighbor conversations at coffee 
shops across the country.  To help pork producers get a leg up on how to deal with the 
situation and to give them a better understanding of where the industry is headed, the  
Pork Checkoff held a conference entitled Distillers Grains:  Implications for the U.S. 
Pork Industry late last year.  

“Pork producers are very concerned with the impact that increased ethanol produc-
tion is having on corn prices,” said Mark Boggess, director of animal science for the 
Pork Checkoff.  “While including distillers grains in swine rations is a viable option, 
there are still a lot of questions about how best to do it for optimal pig performance and 
profitability.”

Some findings from the conference are included in this newsletter.  Please go to 
pork.org for speaker  PowerPoint presentations, as well as video and audio coverage.  
Follow the link to the Distillers Grains: Implications to the U.S. Pork Industry confer-
ence.  You also can download podcasts from selected speakers at pork.org/porkpod.

“While including distillers 

grains in swine rations 

is a viable option, 

there are still a lot 

of questions about 

how best to do it for 

optimal pig performance...”

Mark Boggess, the Pork Checkoff’s
 Director of Animal Science

Ethanol Vs. Hogs...
How Can You Compete?
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* Editor’s note: DDGS refers to distillers dried grains 
with solubles throughout this publication.


