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BREEDING FOR GRAIN
Approximately 92% of North American corn acres are grown 
for grain. In order for a grain hybrid to perform, it must 
have durable kernels that will stay intact during combining, 
shipping and elevating. These kernels must also dry quickly 
to save on the cost of mechanical drying. To ensure the 
successful harvest of a grain crop, breeders select grain 
hybrids to have stiff stalks that will stand late into the season. 
These hybrids are also designed to have a relatively high ear 
placement on the plant for ease of combining. Grain farmers 
are paid on the basis of kernel integrity, test weight and 
kernel moisture. To meet this bill, a successful grain hybrid 
must have three key kernel characteristics: they must have 
a vitreous, or glass-like kernel type (which makes them hard, 
tough and heavy), the kernels must be relatively small (to 
further reduce the likelihood that they will fracture during 
mechanical processing), and they must dry rapidly on the 
plant as it reaches maturity (to save on drying costs). Grain-
type hybrids, with their small, fast drying, vitreous kernels, 
are ideal for delivering high quantities of starch in compact 
transportable packages to distant markets.

Breeding has a profound effect on the architecture and behavior of a corn hybrid. As a result 
of very different breeding goals, ideal grain and ideal silage hybrids have mostly OPPOSING 
characteristics. 

Dual purpose hybrids bred for grain do not 
make ideal silage. Here's why:

THE STARCH
As a grain hybrid reaches silage maturity, its kernels dry 
rapidly and get very hard. This rapid drying creates a very 
narrow silage harvest window, which is further complicated 
by the extended stay green of the grain hybrid's stalk. Often, 
when the kernels reach a silage appropriate moisture, the 
plants are too green and wet to put in the bunker. If the 
plant is harvested once the plant reaches silage-appropriate 
moisture levels, the kernels have likely become hard and 
dry. While the kernels may have a high starch test weight, 
they remain whole or fracture into large pieces during silage 
harvest and cow chewing. In this form, much of the starch 
is unavailable in the rumen for milk production. In order to 
soften these large hard chunks of starch, a minimum storage 
period of six months is recommended. This long storage 
period increases storage space requirements and dry matter 
losses, and does not guarantee ideal starch quality by the time 
it is fed. Starch can be made more digestible by processing, 
but this damages effective fiber and does not consistently 
reduce starch to a particle size that is comparable with a 
hybrid that has a more digestible  kernel type. 

THE FIBER
A successful grain hybrid is bred to withstand the elements 
until late season harvest, which requires the stalk to be stiff 
and solid. In addition, its ear must be positioned high on the 
plant to ensure successful harvest by the combine. Both of 
these requirements reduce fiber digestibility. The ear is the 
heaviest part of the plant, so the below ear portion of the 
stalk must be heavily lignified in order to support it. By raising 
the ear position and selecting for stiff stalks, grain hybrids 
produce a high proportion of indigestible fiber.

It can be difficult to harvest a grain hybrid for silage when  
its stalk is at the appropriate moisture level. It can pass from 
too wet to too dry rapidly and this reduces silage quality and 
feed efficiency. Excessively wet or dry silages often result in 
inadequate fermentation and unstable silage products. 

IDEAL GRAIN

Above the ear:
More digestible 

fiber

Below the ear:
Less digestible 

fiber

GRAIN  ILAGE
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Commercial grain hybrids cannot be the 
best silage hybrids since breeders select 
mostly opposing physical characteristics 
during breeding and testing.

Ear Height Extra Leaves

Ideal
Grain

Ideal
Silage

Yield High grain yield with 
high test weight.

High total plant yield of 
digestible forage.

Kernel 
Moisture

As dry as possible at 
grain harvest time.

50% milk line for as long 
as possible at silage 
harvest time.

Kernel 
Hardness

As hard as possible to 
decrease possibility of 
breakage.

Soft and easily broken 
for maximum digestion 
in the rumen.

Kernel Size Small to decrease 
possibility of breakage.

Large to increase 
possibility of breakage.

Stalk 
Moisture

Wet to keep plant alive 
as long as possible 
to reach ideal grain 
harvest.

Dries to achieve 65% 
total plant moisture and 
stays in that range to 
extend harvest window.

Stalk 
Integrity

As stiff and solid as 
possible for late season 
grain harvest.

As soft and flexible as 
possible, yet strong 
enough to remain 
standing through late 
silage harvest.

Ear Height
High position on the 
plant to ensure harvest 
by combine.

Low position on the 
plant to increase 
proportion of digestible 
fiber above the ear.

Ideal At 
Harvest

Wet strong stalk 
that supports ears 
of vitreous, hard, dry 
kernels.

Large plant with a soft 
stalk and moist ear of 
large breakable kernels.  
Stalk and ear dry at a 
complimentary rate.

BREEDING FOR SILAGE
Roughly 8% of North American corn acres are grown for 
silage. Ideal corn silage harvest occurs when the crop has 
reached 65% moisture and 50% kernel milk line. During this 
harvest window, the whole plant is cut low to the ground and 
is chopped into small pieces before being compacted into a 
silo or bunker. Then the corn is ensiled and mixed into a TMR 
and fed to dairy cows for a season or more. Given this process, 
an ideal silage hybrid must satisfy an entirely different set of 
parameters than a grain hybrid. It must have a high total plant 
yield of digestible starch and fiber, a long harvest window 
in which the plant dries to the appropriate moisture and 
remains there for an extended period, adequate sugars to 
promote fermentation, and a relatively short storage period 
to save on space and reduce dry matter losses. Ultimately, 
a corn silage hybrid must produce a reliable high-yielding, 
fermentable crop that when fed to lactating cows promotes 
healthy and efficient rumination that is conducive to the 
production of a high quantity of high quality milk.

Grain hybrids produce tough kernels that remain unbroken during transport 
while silage hybrids produce kernels that are easily broken and digested.

IDEAL SILAGE

Below the ear:
Less digestible 

fiber

Above the ear:
More digestible 

fiber
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BRED AND TESTED FOR SILAGE PERFORMANCE
Our Leafy and Floury Leafy Corn Silage Hybrids are bred for the silage specific characteristics 
below. Each hybrid is unique and has been rated for its performance in these categories 
based on observations and data generated from our research trials in various locations  over 
multiple years.

STRONG AGRONOMICS
A reliable and robust crop is 
essential on a dairy. Silage hybrids 
need good stalks, strong roots and 
drought and disease resistance.

HIGH STARCH CONTENT
Corn silage needs plenty of energy-
rich starch to make milk.

HIGH TOTAL PLANT YIELD
A corn silage hybrid should balance 
high yields of both digestible fiber 
and starch.

HIGH STARCH DIGESTIBILITY
For maximum availability of starch in 
the rumen, kernels should break up 
easily into small particles at harvest 
and during cow chewing.

LONG HARVEST WINDOW
To ensure the best quality silage 
makes it into the bunker, a hybrid 
should be slow-drying once it 
reaches optimal harvest moisture.

HIGH FIBER DIGESTIBILITY
Dairy Producers need a corn plant 
that has high NDF digestibility and 
sufficient effective fiber to promote 
rumination and rumen retention.

SHORT STORAGE PERIOD
Dairy producers need a fermentable 
silage that can be fed quickly in 
order to save on storage space and 
to reduce dry matter losses.

RATION TYPE ADAPTABILITY
A silage hybrid needs to be versatile 
so that it can be balanced in various 
rations to satisfy the nutritional 
needs of all cow groups on the farm.

EXCELLENT FEED QUALITY
Silage in the ration must be 
palatable and promote healthy 
rumination, while providing the 
nutrition necessary to keep a herd 
healthy and productive.

SHORT STORAGE 
PERIOD

Dairy producers need a 
fermentable silage that can 
be fed quickly in order to 
save on storage space and 
to reduce dry matter losses.

HIGH STARCH 
CONTENT

Corn silage needs plenty of 
energy-rich starch to make 
milk.

HIGH STARCH 
DIGESTIBILITY

For maximum availability of 
starch in the rumen, kernels 
should break up easily into
small particles at harvest 
and during cow chewing.

STRONG 
AGRONOMICS

A reliable and robust crop is 
essential on a dairy.  Silage 
hybrids need good stalks, 
strong roots and drought 
and disease resistance.

HIGH TOTAL
PLANT YIELD

A corn silage hybrid should 
balance high yields of both 
digestible fiber AND starch.

HIGH FIBER 
DIGESTIBILITY

Dairy producers need a 
corn plant that has high 
NDF digestibility for making 
milk and sufficient effective 
fiber to promote rumination 
and rumen retention.

EXCELLENT FEED 
QUALITY

Silage in the ration must be 
palatable and promote 
healthy rumination, while 
providing the nutrition 
necessary to keep a herd 
healthy and productive.

RATION TYPE
ADAPTABILITY

A silage hybrid needs to be
versatile so that it can be 
balanced in various rations 
to satisfy the nutritional 
needs of all cow groups on 
the farm.

Our Leafy, Floury Leafy and Full Floury Leafy Corn Silage Hybrids are bred for the silage 
specific characteristics below:

LONG HARVEST 
WINDOW

To ensure the best quality 
silage makes it into the 
bunker, a hybrid should be 
slow-drying once it reaches 
optimal harvest moisture.

IDEAL CORN SILAGE CHARACTERISTICS
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LEFT: Dual purpose 
hybrids have a modern 
grain-type kernel with 
more vitreous starch, while 
Leafy and Floury Leafy 
Corn Silage Hybrids have 
more floury endosperm 
types. Full Floury Leafies 
have completely floury 
kernels.

Many corn silage hybrids boast only one quality of the plant, such as fiber digestibility, grain yield or kernel type. Chances 
are that the other characteristics of these hybrids were bred for grain. The best silage products have been bred to achieve 
total plant silage qualities. 

EXPECT MORE FROM YOUR SILAGE CROP

Vitreous
Flint

Dual
Purpose

Floury 
Leafy

Full 
Floury
Leafy

Leafy

Why choose a few great silage characteristics when you can have them all? 

Dual Purpose

Strong Agronomics

High Total Plant Yield

Long Harvest Window

Short Storage Period

Ration Type Adaptability

Excellent Feed Quality

High Fiber Digestibility

High Starch Content

High Starch Digestibility     

floury

LEAFY
CORN SILAGE

floury

LEAFY
CORN SILAGE

full floury

LEAFY
CORN SILAGE



Floury Kernels

Full Floury Leafy ear shaved to re-
veal 100% floury kernels. 

FLOURY & FULL FLOURY LEAFY CORN SILAGE
Featuring the same silage-specific characteristics as Leafy Corn Silage Hybrids, but with more 
rumen-available starch for milk production. 

Full Floury Leafies contain the recessive opaque-1 gene 
in both parents of the cross, resulting in the production 
of 100% floury kernels on the ear.

full-floury

LEAFY
CORN SILAGE

Floury Kernel

Leafy Kernel

Floury Leafy ear shaved to reveal 
25%  of the kernels are floury.

floury

LEAFY
CORN SILAGE

Floury Leafy Corn Silage Hybrids produce an ear with 
two distinct kernel types. Seventy-five percent of the ker-
nels on their ears have dent-type kernels like our Leafy 
products. These kernels are large, flat, slow-drying and 
have a higher proportion of floury starch than grain-bred 
kernels. The other 25% of their kernels are floury as a re-
sult of having the recessive opaque-1 gene in one parent 
of the hybrid. 

Floury and Full Floury Leafy Corn Silage Hybrids have a 
silage-specific kernel type that behaves differently in the 
field, the chopper, the silo and the rumen. They contain 
a naturally occurring recessive gene called opaque-1. All 
kernels are selected to be large, soft, and slow drying so 
that they will fracture easily during silage chopping and 
cow chewing for maximum starch digestibility. 

The floury kernels are composed of a very thin layer of 
vitreous starch that surrounds the outer parts of the 
endosperm. This layer is approximately 0.2mm thick. The 
rest of the starch in the endosperm is white and powdery. 
Even as kernels reach full grain maturity, they pack in 
more floury starch and never deposit more vitreous 
starch. This simple change in endosperm type has far 
reaching benefits in the dairy system.

7



BETTER IN THE FIELD, BETTER FOR THE COW
WIDE HARVEST WINDOW
Corn silage that has a floury endosperm type 
gives the opportunity for an extended harvest 
window because kernels do not significantly 
lose starch digestibility as they mature. This 
increases the likelihood of harvesting a highly 
digestible silage product and translates to feed 
security. For the same reason, a higher level of 
starch accumulation beyond 50% milk line can 
be achieved without the loss of starch digest-
ibility. Of course, it is essential to monitor plant 
maturity and ensure that the total plant remains 
within the harvest window so that good  pack-
ing and fermentation is achieved.

SPEEDY HARVEST
The combination of Leafy’s softer stalks with the 
floury kernel type makes harvest a breeze. Dial 
back the kernel processor and speed-up a touch. 
You’ll cover more acres with less time and fuel. 

SMALL PARTICLE SIZE
Floury kernels fracture easily into small particles 
during silage chopping, allowing for a longer 
chop length (3/4” recommended) and a short 
minimum storage period of 30 days. After 
chewing, the starch is readily digested and 
available as energy for milk production.

LONG RUMEN RETENTION
Floury starch particles may be more buoyant in 
the rumen and float to stay in the rumen mat for 
an extended digestion period.

HIGH ENERGY STARCH
The small starch particles offer more surface 
area to rumen bugs for a boost in digestibility. 

RATION-TYPE ADAPTABILITY
Floury and Full Floury Leafy Corn Silage Hybrids 
are versatile. They can be balanced into various  
rations types to meet the nutritional needs of 
your heifers, transition cows, early lactation 
cows, late lactation cows and dry cows.

REDUCED INPUTS
Chopping a silage product with a softer kernel 
type allows for the retention of effective fiber 
in the silage product without sacrificing starch 
digestibility. This is achieved by reducing the 
aggressiveness of the kernel processor to the 
point that it cracks kernels into a few big pieces 
and maintains a recommended ¾” chop length. 
The longer chop length results in a corn silage 
product that has a higher content of effective fi-
ber than one that has been chopped fine. Conse-
quently, straw can be eliminated from the ration. 
The increased starch digestibility of these prod-
ucts also allows for the reduction of concentrate 
corn in the ration. Reducing inputs results in a 
savings in cost, storage space and effort for the 
operation.

HIGH QUALITY MILK
Floury and Full Floury Leafy Corn Silage Hybrids 
have increased potential to produce milk with 
high fat content. They do not require heavy 
kernel processing during harvest to reduce 
starch particle size, so fiber particles can 
remain large enough to act as effective fiber. 
This promotes normal rumination and saliva 
production, which plays an important role in 
protection from acidosis and increases milk fat 

      content.
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As we release our new Full Floury Leafy Corn Silage Hy-
brids and continue to invest in our Full Floury High Mois-
ture Corn program, we are taking stock of what we know 
about the value of this floury endosperm type in animal 
nutrition. We know that your customers are educated 
and cautious when trying new corn silage products and 
that it takes research and data to earn their confidence. 
With this in mind we have reviewed and compiled studies 
using our Leafy and Floury Leafy Corn Silage products as 
well as lab tests that we have commissioned using our 
Full Floury genetics. We have also turned to the literature 
from the dairy science community that has assessed how 
corn endosperm type affects starch digestibility in dairy 
cows, though most of these studies have been conduct-
ed on genetic sources other than the opaque-1 gene that 
is responsible for our floury. 

 In order to support the introduction of our new 
Full Floury Leafy Corn Silage Hybrids to the market, we 
are doing more testing to build this information resource. 
To this end, we are open to your recommendations and 
to compiling results of testing that you and your custom-
ers have done with our products, while retaining your 
confidentiality.

THE VALUE 
OF FLOURY
What we know. What we’re learning.  By Margo Lee

Above: Floury and vitreous kernels on a light table. Floury kernels 
appear opaque and vitreous kernels glow.

Above: Endosperm type diagram: illustrates a range of kernel 
starch types from vitreous to floury.
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What is our Full Floury starch and how is it genetical-
ly different from the starch of our Leafies and Floury 
Leafies?

Let’s get back to basics. The corn kernel is made up of 
three main parts: the pericarp, germ and endosperm. The 
endosperm contains the starch, and starch can be floury; 
appearing white and powdery, or vitreous; appearing 
yellow and glass-like. When viewed on a light table, vitre-
ous starch transmits light and glows, while floury starch 
absorbs the light and appears dark. Both genetics and 
stage of kernel maturity affect starch type, and most ker-
nels combine vitreous and floury starch in different ratios. 
 In the pursuit of increasing starch digestibility, 
our Leafy Corn Silage Hybrids have been bred to pro-
duce ears that have soft, slow drying, dent type kernels. 
Their kernels have been selected to be large and to con-
tain a higher proportion of floury starch than grain-bred 
hybrids. These characteristics combine to increase the 
breakability of the kernels and to reduce the particle size 
of the broken starch in the chopped corn silage product 
to make it more available to the cow. 
 Our Floury Leafy products produce an ear with 
two distinct kernel types. Seventy-five percent of the ker-
nels on their ears are like those of our Leafy products. The 
other 25% of their kernels are floury as a result of having 
the recessive opaque-1 gene in one parent of the hybrid. 
The floury kernels are composed of a very thin layer of 
vitreous starch that surrounds the outer parts of the en-
dosperm. This layer is approximately 0.2mm thick. The 
rest of the starch in the endosperm is white and pow-

dery. Even as kernels reach full grain maturity, they pack 
in more floury starch and never deposit more vitreous 
starch. 
 Our Full Floury Leafies have also been selected 
to produce kernels that are large, soft and slow drying. 
They contain the opaque-1 gene in both parents of the 
cross, resulting in the production of entire ears of floury 
kernels on the hybrid. That is to say that 100% of the ker-
nels on their ears are of the floury type described above. 
The naturally occurring opaque-1 gene is required in 
both parents in order for the full phenotypic expression 
of flouriness because the gene is recessive. For this rea-
son, both our Floury Leafies and our Full Floury Leafies 
must self-pollinate and should not be mixed in the same 
field with other hybrids which do not contain this gene. 
If they are mixed, the kernels that are fertilized by oth-
er corn pollen will be vitreous because of the dominant  
genes that they carry.

How can a floury corn silage product be beneficial to a 
dairy operation even before it reaches the cow?

Choosing a corn silage product with a softer endosperm 
type has far-reaching benefits that go beyond the boost 
in starch digestibility that is realized when it is fed. Many 
of these benefits fall outside the scope of milk studies 
and cannot be measured by a lab test. For example, corn 
silage that has a softer, more floury endosperm type gives 
the opportunity for an extended harvest window be-
cause kernels do not significantly lose starch digestibility 
as they mature. This increases the likelihood of harvest-
ing a highly digestible silage product and translates to 
feed security. For the same reason, a higher level of starch 
accumulation beyond 50% milk line can also be achieved 
without the loss of starch digestibility. Of course, it is es-
sential to monitor plant maturity and ensure that the to-
tal plant remains within the harvest window so that good  
packing and fermentation can be achieved.
 Chopping a silage product with a softer kernel 
type also allows for the retention of effective fiber in the 
silage product without sacrificing starch digestibility. This 
is achieved by reducing the aggressiveness of the kernel 
processor to the point that it cracks kernels into a few big 
pieces and maintains a recommended ¾” chop length. 
The longer chop length results in a corn silage product 
that has a higher content of effective fiber than one that 
has been chopped fine. The retention of effective fiber 
helps the rumen function normally and boosts milk fat 
production. Consequently, this should allow for the elim-
ination of straw from the ration for lactating cows, which 
is a savings in cost, storage space and effort for the dairy. 
 Once in the bunker, the floury silage product can 
be fed after 30 days since the starch is readily available. 

Above: Ears of various hybrid types that have been shaved to   
reveal endosperm composition. 

Floury Leafy Full Floury LeafyDual Purpose 
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Full Floury LeafyFloury LeafyDual Purpose
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This will save on bunker space and dry matter losses. In 
addition, concentrate corn can be reduced in the ration 
to reflect the increased starch digestibility of the silage 
product. 
 These often overlooked benefits of a genetically 
floury corn silage product can add up to savings in time, 
money and space for the dairy. It can also increase feed 
security and result in a higher quality feed product. These 
advantages can have a significant impact on the dairy’s 
bottom line when the floury silage product is managed 
accordingly.

How does endosperm type affect starch digestibility 
in cows?

The topic of variation in starch type and its relationship 
to starch digestibility has been moderately explored 
by dairy researchers. Several studies have used other 
sources of germplasm to support the conclusion that in-
creased vitreousness of corn starch has a negative effect 
on starch digestibility in dairy cows (Phillipeau, 1998; Cor-
rea, 2002; Lebaca, 2007; Ngonyamo-Magee, 2008; Allen, 
2005, 2008, 2012). Despite this conclusion, some of the 
researchers indicate that the impact of these findings on 
industry have been limited because of the lack of com-
mercially available products that combine the floury en-
dosperm type with yield and agronomics [Lebaca (2007), 
Ngonyamo-Magee (2008)].
 In 2008, Ngonyamo-Magee published a study 
where he and his team assessed a wide range of inbreds 
with various endosperm types ranging from floury to 
very densely packed flint types. They harvested starch 

samples at 50% milk line and at black layer. Samples were 
dried at 40 degrees Celsius and ground with a Wiley mill 
with a 6mm screen. They then did various in situ and in 
vitro tests on the samples and concluded that “[v]itreous-
ness had strong negative correlations with degradability, 
particularly for more mature samples…”  Of the 33 in-
bred lines that he compared in this study, there were two 
floury types, one containing the fl2 gene and the other 
containing opaque-2 gene. These two flouries had the 
highest ruminal dry matter degradability.
 In 2005, Allen did a feed study that compared a 
floury to vitreous concentrate corn. The two grain types 
were added to multiple ration types and fed. He found 
that “[r]ate of ruminal starch digestion was faster and rate 
of ruminal starch passage tended to be slower in diets 
containing corn grain with floury vs. vitreous endosperm, 
resulting in a mean increase of 22 units for ruminal starch 
digestibility.” He saw that “starch entering the duodenum 
was more digestible for grain with floury endosperm 
compared with vitreous grain, resulting in greater total 
tract starch digestibility,” and that “vitreous corn grain fer-
mented more slowly and passed from the rumen faster, 
resulting in decreased ruminal starch digestibility.” He 
concluded that “[e]ndosperm type of corn grain greatly 
influences site of starch digestion and should be consid-
ered when formulating diets.” 
 In a study where Allen fed cows floury and vit-
reous dry ground corn kernels, he found that regardless 
of the grind size, the floury was more digestible than the 
vitreous. He concluded that “endosperm type greatly af-
fects ruminal and total tract starch digestibility indepen-
dent of corn grain grind size” (2008). In a 2012 study, Allen 
found that “processing corn silage is not as effective at 
increasing surface area as fine grinding; processing can 
reduce, but not eliminate, differences in digestibility of 
sources varying in vitreousness”. In short, even when fine-
ly ground, vitreous grain is not as digestible as a floury 
grain, and when it comes to silage, an aggressively pro-

Above: A Floury Leafy Corn Silage Hybrid being chopped
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“Greater starch digestibility results in in-
creased energy availability for dairy cows 
and thereby greater milk production, feed 
efficiency, or both” (Ferraretto et al., 2015)



cessed vitreous grain hybrid will not have as much starch 
digestibility as a hybrid with a floury kernel type. 

Does the more floury endosperm type of Glenn Seed’s 
commercial products affect starch digestibility in 
cows?

The increased starch digestibility of our commercial Leafy 
and Floury Leafy Corn Silage Hybrids has been docu-
mented by researchers over the last 21 years in both lab 
testing and in academic milk studies. 
 In 2012, Agriculture and Agri-food Canada pub-
lished a study comparing two dual purpose hybrids (DP) 
to two Leafy hybrids over four seasons. They found that 
the Leafies had significantly higher kernel moisture than 
the DPs in each of the four years as well as a higher maxi-
mum kernel dry weight in two of the four years. They con-
cluded that “[t]he softer kernels in Leafy silage-specific 
hybrids indicate that under the same ensiling conditions, 
there would be more digestible energy produced from 
kernel starch than from non-Leafy dual-purpose hybrids.” 
(Dwyer & Ma, 2012). 
 In feed studies that compare Leafies to DPs, it is 
common to see the following pattern: The DP silage prod-
uct contains a few points more starch than the Leafy, but 
the Leafy’s starch is softer and more digestible. When fed 
the Leafy ration, cows produce more milk with increased 
milk solids over the DP ration. (Thomas et al., 2001; Bal et 
al., 2000; Clark et al., 2002). We see about 6% more starch 
digestibility in situ from a Leafy compared to a DP (Bal et 
al., 2000) and about 12% more starch digestibility in situ 
from a Floury Leafy compared to a BMR, which has a vit-
reous grain-style kernel (Ferraretto et al., 2015). 
 In 2015, the University of Wisconsin published a 

milk study that compared a Glenn Floury Leafy Corn Si-
lage Hybrid to a BMR. Researchers found that “the starch 
portion of the LFY was more digestible than BMR as ob-
served by ruminal in vitro and in situ starch digestibility 
coefficients”. They found that the Floury Leafy had a “10 
percentage unit greater ruminal in situ starch digestibility 
coefficient (12h)… compared with BMR.” They also found 
that “kernel vitreousness was more than 2-fold greater for 
BMR than LFY (90.0 vs 37.5%)” and that “starch digestibil-
ity of the BMR was inhibited by vitreousness.” 
 The researchers indicated that the Floury Leafy 
ration had the same feed conversion as the BMR ration 
and it produced milk with a higher concentration of fat. 
“[M]ilk fat content was greater for cows fed LFY (4.05%) 
than BMR (3.83%)”. In addition,“total-tract starch digest-
ibility was greater for cows fed the LFY corn silage.” (Fer-
raretto et al., 2015)

How does the starch of our Full Floury Leafies com-
pare with other corn starch types?

At Glenn Seed, part of our research program has always 
included third party testing of our products. Over the 
years, we have worked with many of the major North 
American labs and dairy research institutions to apply 
their latest testing procedures to our products, as well as 
to inform them of the innovations in our breeding pro-
gram. We have asked researchers to assess the starch di-
gestibility of our floury genetics in many ways. 
 In 2018, we sent grain samples of our Full Floury 
corn to Dairyland Labs so that they could assess the 
differences between it and a vitreous kernel type. They 
performed IVSD (in vitro starch digestibility) testing on 
both samples. Samples were ground to 4mm and a 7hr 
test was performed. The floury kernels were found to 
have 55.8% starch digestibility and the vitreous corn had 
45.2% starch digestibility. This is a 10.6 percentage point 
boost for our floury corn. They also did in vitro gas test-
ing on both samples for a period of 48 hours. At the sev-
en-hour mark, the floury grain had produced 22% more 
gas than the vitreous grain.
 In 2017, we submitted samples of Leafy, Floury 
Leafy and Full Floury Leafy kernels to the W.H. Miner Ag-
ricultural Research Institute for analysis. Their goal was 
to test the various grain samples for starch content and 
starch digestibility. The researchers also sought to ex-
plore the relationship between kernel fragility and starch 
digestibility. 
 They found that the average starch content was 
the same for the Floury Leafies and the Full Floury Leafies 
(71.1% and 71.2% of kernel dry weight). The starch con-
tent of the Leafy kernels was a little higher (74%). They 
also found that the 7hr starch digestibility test (conduct-Above: Cows eating a Floury Leafy Corn Silage ration
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ed on a sample ground to 1mm) produced similar results 
for the Floury Leafy and the Leafy (68.8% and 70.3%), but 
that it was “substantially greater for the Full Floury Leafy 
samples” (81%). Miner also did a Mertens Kd test and 
found that the Full Floury Leafy had a much higher rate 
of digestion than the Leafy or Floury Leafy:  0.252 h-1 com-
pared to 0.177 h-1 and 0.183 h-1 respectively. They went on 
to grind all three sample types in a coffee grinder for ten 
seconds and dry sieved them using a RoTap vertical shak-
er. They found that a larger portion of the Full Floury Leaf-
ies fractured into smaller particles than the Floury Leafy 
or Leafy.
 According to the researchers, “[t]he results…in-
dicate that although starch content did not differ much 
among the three grain categories, the Full Floury samples 
had substantially greater starch digestibility (+10%-units) 
and rate of starch digestion (+39%) versus the normal 
Leafy and Floury Leafy samples. Additionally, the Full 
Floury samples milled into smaller particles than either 
the normal Leafy or Floury Leafy grains. This makes sense 
given that the flourier endosperm with greater starch 
digestibility would be softer and break down in particle 
size more rapidly when milled.” 
 In 2012, we submitted a sample of our Full Floury 
grain to the University of Wisconsin, where they compared 
it to Reid’s Yellow Dent (RYD), a relatively vitreous kernel 
type, in order to explore differences in quality between 
the two endosperm types. Research was conducted by S. 
Nellis at UW Madison, Department of Dairy Science. Nellis 
indicated that the floury sample was 75% opaque while 
the vitreous sample was 25% opaque. Nellis ground the 
two samples with a Wiley mill set to 4mm and found that 
the floury sample ground to finer particles than the vitre-
ous sample. The samples were subjected to an IVSD test. 
Over the 24-hour testing period, the two samples were 
found to have a similar total degradation, but at the 7 
hour mark, the floury kernels had produced much more 
gas. Nellis concluded that the Floury “nutrients were 

more readily available to the rumen microorganisms as 
seen in a faster initial rate of fermentation.”

What we’ve learned

The results of this research are encouraging. We know 
that studies that have assessed our germplasm have 
found evidence of greater in vitro and in situ ruminal and 
total tract starch digestibility associated with their more 
floury endosperm types. We also see that the grain of our 
Full Floury Leafies is much more digestible in vitro than 
that of our Floury Leafies. Several researchers in the dairy 
science community have come to the same conclusion 
by examining other sources of floury endosperm corn. 
They have concluded that a more floury corn endosperm 
type reduces starch particle size and increases ruminal 
and total tract starch digestion. 
 When we add to this the additional benefits of 
an extended harvest window in which greater starch ac-
cumulation may be achieved in the silage product, the 
maintenance of effective fiber, the reduction of ration 
additives and the shortening of required storage time, 
we begin to see the tremendous contribution that these 
products can make to the dairy industry. 
 While this article has focused on starch type and 
the power of improved starch digestibility, it is essential 
to remember that corn silage is a forage product. Starch 
is but one important piece of the equation. A floury en-
dosperm type is only of value to the silage producer if it 
comes as part of a hybrid package that combines silage 
agronomics, quality fiber and high yield. The good news 
is that our products have been bred and tested for these 
characteristics as well.

What we still need to learn

As product developers, we have been incrementally ad-
vancing towards higher value silage products over the 
lifetime of our research program. Such is the nature of 
breeding. Leafies have been in the marketplace for 30 
years, and Floury Leafies for 20 years. Both product types 
have built loyal followings as a result of their perfor-
mance and your marketing efforts. While the above re-
search leads us to believe that our Full Floury Leafies have 
greatly improved feed quality, getting it on farms and fed 
to cows is an important next stage of our research. We 
have begun by conducting a few small-scale feed stud-
ies with some of your customers this season, and have 
comissioned another academic milk study. 
 We believe that our Full Floury Leafy Corn Silage 
hybrids will make the most reliable, highest yielding and 
most digestible silage products, and we look forward to 
working with you to bring them to your customers.

Above: Cumulative gas production (mLs gas/100 mg sample) over 
time for the floury kernels (GSfl2) and RYD. (Nellis, 2012)
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In the pursuit of generating quality comparative data, we often find our-
selves navigating the complexities of silage testing systems, many of which 
undervalue our floury starch. Though we have yet to identify the perfect 
test, we make the following recommendations for a starch digestibility test 
to illustrate the value of our silage products:

LAB TESTING RECOMMENDATIONS:

• Plant your crop at no more than 30,000 ppa or at a seeding rate of 20% 
less than a grain crop in your area.

• Isolate your Floury Leafy for maximum expression of floury kernels.
• We recommend a 7hr starch digestibility test because this is roughly the 

period of time that the starch will be in the cow’s rumen.
• We recommend an IVSD (in vitro starch digestibility) test or a gas produc-

tion test using rumen fluid.
• Test all samples for comparison in the same run because of the variability 

in microorganisms present in the rumen fluid.
• Have the samples dried at low heat to prevent the starch from crystaliz-

ing, which occurs during high heat drying. The crystallization will reduce the 
starch digestibility of the floury kernels.

• Grind samples through a 4mm screen. If the sample is ground to 1mm 
(often the lab standard), this reduces the apparent starch digestibility of our 
floury products compared to non-floury products. Fine grinding of samples 
gives an unrealistic higher result for the dual purpose kernel type.
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The scene: Your demonstration plot, the second week of 
September. You have strategically planted your Leafy, Floury 
Leafy and Full Floury Leafy Corn Silage line-up at 28-30,000 
ppa next to your grain hybrids, and you have clustered 
your floury hybrids together on the west side to promote 
self-pollination for a boost in floury kernels. These silage 
products are approaching maturity. Your Leafies tower 
several feet above your grain hybrids, and they are clearly 
labeled as silage-specific. The signs in front of the hybrids 
indicate performance categories that are silage-specific: 
Harvest window, fiber quality, starch content, starch 
digestibility, feed quality, etc. 

Joe the dairy farmer is drawn to the size of the Leafies as 
well as to the sign with the cow on it. Albert the salesmen 
is ready for action. Albert breaks the ice and gets a sense 
of Joe’s needs. He then introduces him to your Leafy line-
up. It is ideal to do this at the junction of the Leafy and 
its neighboring grain hybrid, as this will allow him to 
highlight the genetic differences between the two plant 
types.  And so begins the show and tell:

1. Albert invites Joe to flex the stalks of the two types 
and to imagine how much more digestible the fiber of 
the Leafy would be in the ration. Albert points out the 
relative ear height of both plants, and talks about fiber 
digestibility above and below the ear. “Since the ear is 
heaviest part of the plant, the below ear portion naturally 

contains more lignin – or indigestible fiber.” He points out 
that a Leafy has much more above ear plant, which is the 
more digestible since it is not carrying the load of the ear. 
It is easy to feel when flexing the stalk. Albert takes a knife 
and cuts the stalk of the Leafy and the grain hybrid at the 
same internode on the plant for a fair comparison. The 
two men look inside. “You know, Joe, what you’re looking 
at here is the fiber in your ration. This soft inner pith is 
much more digestible than this hard outer rind. You can 
see how much thicker the stalk of the Leafy is, and how 
much more inner pith will be in the pile.”

2. Then Albert asks Joe to husk an ear of both hybrids. 
The Leafy ear is clearly larger. Albert asks Joe to snap 
each ear and reflect on how tough the cob felt. Generally 
a Leafy snaps more easily and feels like the cob would 
be more digestible. Then Albert begins pointing out the 
differences between the kernels of the two hybrids. The 
grain hybrid has smaller kernels, while the Leafy’s kernels 
are large. “This is no accident. These Leafies are bred for 
high yields of starch, but also for starch digestibility. 
The grain kernels have been designed to be small, hard 
and quick drying so that they won’t break-up when 
combined. But that’s not what we want with silage. 
These Leafies have large, flat, slow-drying kernels that are 
designed to be breakable and digestible.” Albert asks Joe 
to take a kernel off of the grain ear and to chew it, and 
then one of the Leafy kernels. It is easy to feel which one 

Leafies are so different from grain corn hybrids that they attract attention. A well-trained 
sales person can engage potential customers in a compelling show-and-tell that can earn 
them seed sales. 

DEMONSTRATE THE  DIFFERENCE

floury

LEAFY
CORN SILAGE
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“When you choose a 
Leafy, you plant 20% 
less seed to grow more 
digestible feed. At the 
lower population, you 
get as much or more 
yield than you would 
with a non - Leafy. That’s 
a 20% savings on seed 
cost and trait fees. You 
just can’t do that with 
anything else.”



is softer. Albert takes his knife and shaves the tops off of the kernels below the 
cap, so that Joe can see inside. “You see these Leafy kernels have a lot more 
floury starch inside compared to the grain hybrid. This one is a Floury Leafy, 
which means that 25% of its kernels will be entirely floury. Over here, we have a 
Full Floury Leafy, and all of its kernels will be floury inside. These floury kernels 
will add starch digestibility to the ration and help extend the harvest window. “

3. They also talk about total plant yield in relation to the plants’ relative sizes. 
Albert points out that these bigger plants have deeper root systems, and 
this gives them better drought tolerance. This leads into a discussion of plant 
population. “When you choose a Leafy, you plant 20% less seed to grow more 
digestible feed. At the lower population, you get as much or more yield than 
you would with a non-Leafy. That’s a 20% savings on seed cost and trait fees. 
You just can’t do that with anything else.” Albert emphasizes that while the low 
plant population is a perk, it is also requirement for agronomic success with 
a Leafy. “Never more than 28-30,000 ppa in best conditions.  A good rule of 
thumb is to seed at 20% less than you would plant a grain hybrid.”

Albert hands Joe your company’s silage guide that has information about how 
Leafies are developed, a list of your silage hybrids, references to research studies, 
yield data in your growing area and a couple of compelling testimonials from 
your other Leafy customers. He  leads the conversation towards identifying the 
best hybrid for Joe’s needs.
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Ear Height

Below the ear:
Less digestible 

fiber

Above the ear:
More digestible 

fiber

Leafies are big 
plants that 
produce a 
high yield of 
digestible fiber

Extra Leaves

Leafies are bred 
to produce big 
flex ears that 
set large, soft, 
slow-drying 
kernels for a 
boost in starch 
digestibility
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The recessive opaque-1 gene is responsible for the floury 
endosperm type in our products. When these hybrids are 
grown in a plot and fertilized by corn that does not have 
the opaque-1 gene, the incidence of floury kernels will be 
reduced. This will not affect yield or performance of the 
hybrids, but it will affect starch digestibility and feed 
quality. 

IF YOU CAN’T REDUCE THE POPULATION, DO NOT TEST.

WHY?

WHY?

HOW?

HOW?

Leafy Corn Silage Hybrids have 40% more leaf area per 
plant than grain hybrids. If you plant a Leafy at 35,000 
PPA, that would be like planting a grain hybrid at a rate 
of 49,000 PPA. You would see decreased starch content, 
lower fiber digestibility, lower yield and poorer agronom-
ics at this high population.

1. Decrease the seeding rate when planting.
2. Return to thin the plot at the four leaf stage.
3. Microwave 20% of the kernels to kill embryos and mix 
    well. Use untreated corn in your microwave. It can be 
    other corn.

Plant your Leafy at a maximum population of 30,000 PPA or at a rate of 
20% less than the non-Leafy corn hybrids grown in the same environment, 
whichever is less.
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Leafy’s 
Extra 
Leaves

Isolate your Floury: Floury Leafies will have 
25% floury kernels, and Full Floury Leafies 
will have 100% floury kernels when they self-
pollinate.

1. Plant all Floury and Full Floury Leafies on the west side 
    of the field to work with prevailing winds.
2. Block them together and take quality samples from the 
    middle of the block.
3. Shootbag and self-pollinate a few plants to generate 
    samples for lab tests or demonstrations.

HYBRID TESTING RECOMMENDATIONS

floury

LEAFY
CORN SILAGE

full-floury

LEAFY
CORN SILAGE
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ble that the Floury Leafy-fed cows would have produced 
more FCM than the BMR if they had not been fed a ration 
with wheat straw for the first half of the study. 
 But all of this begs the question: What good is it 
to plant a BMR corn silage product that produces a lower 
level of NDFd if the dairy operator has to add lignin in 
the form of straw back in to the ration to feed it to their 
lactating cows? We’ve come to the conclusion in our own 
breeding program that you can only remove so much lig-
nin from the corn plant before the product compromises 
on agronomics and yield. We select those hybrids that 
have good NDFd, good standability and a useful dietary 
mix of digestible and effective fiber in the harvested si-
lage.

 

This study confirms what we’ve seen on many farms over 
the years: Leafy yields more than the BMR with less seed, 
and without the premium price. We also see in this study 
that by the time the corn silage is balanced in a ration 
for the cow to eat, there’s no fiber advantage. With BMR, 
the farmer has paid more money for more bags of seed 
and harvests a lower yielding crop. They’ve also paid for 
straw and its associated storage and handling. And they 
miss out on all of the benefits of the increased starch di-
gestibility, wider harvest window, improved agronomics 
and ration-type adaptability that come with the Floury 
Leafy. 

FLOURY LEAFY OR BMR?

Above: Cows eating a Floury Leafy Corn Silage ration

As corn silage product developers, we are frequently 
asked how our Floury Leafies compare to BMRs. BMR or 
Brown Mid Rib, is a silage-specific corn hybrid type that 
is recognized for producing corn plants with a higher lev-
el of digestible fiber. This improved fiber quality makes 
it a top pick for some dairies and nutritionists. While we 
do not dispute the higher levels of NDFd (digestible fi-
ber) and lower levels of lignin (indigestible fiber) in the 
chopped BMR silage compared to Floury Leafies, we’re 
asking the question: At what cost? And are dairies really 
getting what they’re paying for?
 To help answer these questions, we commis-
sioned the University of Wisconsin to do a milk study 
comparing a Floury Leafy to a BMR. This study was pub-
lished in 2015. At our request, the researchers planted 
the Floury Leafy at its lower, recommended population 
of 28,000 ppa and the BMR at its recommended popu-
lation of 32,000 ppa. They also grew the two hybrids in 
nearby, but different fields so that the Floury Leafy could 
have its required pollen isolation in order to produce its 
maximum 25% floury kernels. Researchers found an 11% 
yield advantage for the Floury Leafy when it was plant-
ed at a population of 14% less seed per acre (Ferraretto 
et al., 2015). This yield advantage was also found in our 
population-sensitive replicated trials in Ontario the same 
season.
 When balancing the two rations, researchers 
added straw to the Floury Leafy ration because it was 
required in the BMR ration. With our insistence that the 
Floury Leafy ration already had adequate effective fiber, 
researchers removed the wheat straw from the Floury 
Leafy ration at week eight of the feed study and replaced 
it with more fermented Floury Leafy Corn Silage. They 
then measured the lignin content of the two rations and 
found that “dietary lignin concentration was similar for 
the 2 treatments”. Researchers found that feed efficiency 
of the two rations was the same and that the Floury Leafy 
had “a 10 percentage unit greater ruminal in situ starch 
digestibility coefficient”. The study found that the BMR-
fed cows produced more 3.5% fat corrected milk (50.8 kg/
day) compared to the Floury Leafy, which produced 49.7 
kg/day. (Ferraretto et al., 2015)
 When we take into account the lower seeding 
rate, improved yield, increased starch digestibility, and 
the ability to eliminate straw from the diet and achieve 
the same dietary lignin levels as the BMR ration, the 
Floury Leafy more than makes up for the 2.2% advantage 
that the BMR had in 3.5% FCM production. It is also possi-

What makes the best corn silage?
By Margo Lee

What good is it to plant a BMR corn si-
lage product that produces a lower level 
of NDFd if the dairy operator has to add 
lignin in the form of straw back in to the 
ration to feed it to their lactating cows?
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PLANT
POPULATION 
FOR LEAFIES
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Leafies have a different plant architecture and the key to realizing all of their silage-specific 
benefits is a lower plant population of 28,000 to 30,000 plants per acre.

How does leaf area translate into yield?

A corn plant’s leaves are the factories that convert sunlight 
to yield.  The chloroplasts within leaf cells produce glucose 
sugars during photosynthesis. This sugar energy is used 
for plant growth and development while the plant is 
young. After the plant reaches flowering, these sugars 
are transported to the developing kernels on the ear to 
become starch.  Starch accumulation is fueled primarily by 
the above ear leaves, which receive the most sunlight once 
the plant is grown to full height, while the early growth 
of the plant was achieved by the below ear leaves, which 
become shaded as the plant grows.

The yield potential of a corn crop is related to its leaf area 
index, which is the one-sided green leaf area per unit of 
ground surface area. The leaf area index of a corn crop 
can be maximized by increasing plant population or by 
increasing leaf area on a per plant basis.  Grain corn hybrids 
produce a maximum of 5-7 leaves above the ear, so these 
hybrids are planted at a high population of 33-36,000 
plants per acre (ppa) to maximize their leaf area index.  
Leafy Corn Silage Hybrids have 8-13 leaves above the ear, 
so they have an increased leaf area on a per plant basis.  
Because Leafies are larger plants, they need more room to 
produce their intended crop.  To achieve this, they must be 
planted at a lower population of 28,000-30,000 ppa.  Leafy 
Corn Silage Hybrids have an increased potential over non-
Leafy hybrids to produce high starch yields on a per plant 
basis because of their high leaf area combined with their 
flex ear type. 

grain Leafy silage

Figure 1
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Figure 2 shows the difference in leaf area between the two 
plants.  The four leaves highlighted in red just above the ear 
are the extra leaves on the Leafy Corn Silage Hybrid.  This 
Leafy plant has 70% more leaf area above the ear than the 
grain hybrid.  The ear position on the Leafy is lower than the 
grain hybrid, so the Leafy has about 40% more total leaf area 
than the grain hybrid.

Research: Plant Population

A Penn State University population study com-
pared a Leafy hybrid to a dual-purpose hybrid 
and concluded that Leafies “may have lower opti-
mum populations than normal hybrids.  Leafy hy-
brids may also have lower starch levels and whole 
plant digestibility at higher plant populations, 
which would also support the recommendation 
for reduced plant populations for leafy hybrids.” 
(Roth et al., 2000)

Figure 1 shows the typical stature of a grain hybrid and a 
Leafy Corn Silage Hybrid.  Note the number of leaves above 
the ear (LAE), the size of these leaves and the position of the 
ear.  The Leafy Corn Silage Hybrid has 10 LAE compared to 6 
LAE on the grain plant.

1

2
3

4

5

6

7

8

9

10

Leafy silage

Leafy Corn Silage Hybrids have 
70% more leaf area above the ear 
per plant than dual-purpose grain 
hybrids.

Leafy Corn Silage Hybrids have 
40% more total leaf area per plant 
than dual-purpose grain hybrids.

Leafy’s 
Extra 
Leaves

Figure 2
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Camparing apples to apples

The dominant industry message is to plant all corn hybrids 
at high populations in order to maximize silage yield.  While 
this advice is well-taken for grain hybrids, it is detrimental to 
a Leafy Corn Silage crop to plant it at the high populations 
recommended for grain.  Table 1 below takes into account the 
higher leaf area of a Leafy Corn Silage Hybrid and compares 
that to the population density of a grain hybrid.

Leafy planted at is comparable to Grain planted at

25,000 ppa x 40% more leaf area 35,000 ppa

28,000 ppa x 40% more leaf area 39,000 ppa

35,000 ppa x 40% more leaf area 49,000 ppa

Table 1

When leaf area is accounted for, you can see that planting a 
Leafy Corn Silage Hybrid at 35,000 ppa gives a comparable 
canopy to the grain hybrid at 49,000 ppa.  Planting the Leafy 
at 28,000 ppa gives the same leaf canopy as the grain hybrid 
at 39,000.  To achieve the equal leaf area canopy as a grain 
hybrid that is planted at its recommended population of 
35,000 ppa, the Leafy would be planted at 25,000 ppa. 

Population affects yield

Leafy Corn Silage Hybrids have been bred and tested for 
the market since 1989.  In that time, numerous population 
studies have been conducted on the best hybrids.  They have 
suffered hot dry seasons and experienced major weather 
events with high winds and heavy rains.  What has been 
discovered is that plants with 8-9 LAE achieve maximum 
yields at 30,000 ppa.  For plants with 10-11 LAE, maximum 
yields result when they are planted at 28,000 ppa.  At 28,000 
to 30,000 ppa, Leafy Corn Silage Hybrids have strong roots 
and good drought response.  They also produce a crop with 
excellent feed qualities – high starch and a good proportion 
of digestible fiber.  At these populations Leafies are higher-
yielding than grain hybrids that are planted at 35,000 ppa by 
about 10%.

Balancing yield with quality

When we plant a Leafy Corn Silage Hybrid, we are growing 
FEED that must be digested to produce MILK, so we aim to 
grow this crop at the population that will produce the highest 
quantity of dry matter with the highest grain yield and best 
fiber digestibility, while achieving the best crop security.  
In our population studies, we have seen that in average 
conditions, the YIELD of a 10-11 LAE Leafy will not be different 
between 28,000 and 32,000 ppa, and will often be less at 
36,000.  But when we look at the difference in the QUALITY 
of the feed that is produced at different populations, we see 
that maximum grain yield and digestible fiber is achieved at 
the lower 28,000 ppa.  For 8-9 LAE Leafy hybrids, this number 
is 30,000 ppa.  Feed quality affects milk production potential. 

Figure 3 (next page) illustrates the differences between the 
same Leafy Corn Silage Hybrid planted at 28,000 ppa and 
35,000 ppa at the same location. 

At 28,000 ppa, the hybrid produced large ears and thick 
stalks.  At 35,000 ppa the ear and stalk size declined.  As the 
stalk size declines, so too does its digestibility. 

Research: Plant Population

During a feed study, researchers at the Universi-
ty of Wisconsin harvested a Leafy Corn Silage Hy-
brid at a low population of 24,000 plants per acre 
(61,000 plants per hectare) and 32,000 ppa (79,000 
pph).  They found that “NDF was highest and starch 
lowest for LFY at the high plant population.”  
(Bal et al., 2000)

According to the Agricultural Research Institute of 
the Hungarian Academy of Sciences, Leafy Corn Si-
lage Hybrids, on average, have 30-40% more leaf 
area than non-Leafy plants.  “The higher number 
of leaves above the ear means that they can shade 
each other more than those of non-Leafy hybrids.  
As a consequence, choosing the optimal plant den-
sity is a very important factor in the production of 
Leafy hybrids.” 
(Pinter et al., 2011)

Plant at 30,000 ppa for Leafies with 8 to 9 leaves 
above the ear and at 28,000 ppa for 10 to 11 
leaves above the ear.
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Select the best corn silage for your dairy

Selecting a corn silage hybrid based on its performance in 
State Trials should be a no-brainer. Unfortunately, these trials 
are planted at a population that is much too high for Leafy 
Corn Silage Hybrids. All states publish their comparative yield 
data based on trials that were planted at 33-35,000 ppa.  As 
we know, when the Leafy is planted at this population, it is 
comparable to planting a grain hybrid at 49,000 ppa.  How 
would a grain hybrid do at 49,000 ppa?  You have seen higher 
populations when the rows on headlands come closer 
together.  Plants are thinner, ears are smaller, they mature 
more rapidly and if you look at the amount of grain in the 
whole plant community, it is much lower than where the rows 
are regularly spaced.  The high population community has a 
low grain to stover ratio and the plants are very susceptible 

to drought stress, fertility stress, and root lodging.  You would 
NEVER grow that grain hybrid at 49,000 ppa.  In State Trials, 
the data that is published on Leafy Corn Silage Hybrids grown 
at 33,000-35,000 ppa does not reflect performance at their 
intended population.  

In State Trials where the Milk 2006 formula is used to calculate 
milk per ton, the Leafy Corn Silage Hybrids show less starch 
and milk per ton, though they generally still have competitive 
yield per acre.  In our trials we grow dual-purpose hybrids 
at their recommended population of 35,000 ppa and Leafy 
Corn Silage Hybrids at their population of 30,000 ppa, in 
three row plots. We harvest only the center row to get the 
best comparable data.  In these population-sensitive trials, 
the Leafies show their undeniable advantage in milk per ton 
and milk per acre.

Take our well-researched advice:  plant your Leafy Corn 
Silage Hybrid at the population that will produce the largest 
quantity of high quality feed for milk production – 30,000 
ppa for 8 to 9 LAE hybrids and 28,000 ppa for 10 to 11 
LAE hybrids – and get the added benefit of buying less seed.  
All you need to do is change that planter population setting.  
When you plant a Leafy Corn Silage Hybrid, less is certainly 
more.

It is essential to grow Leafies at their intended 
populations.  Increasing density can alter flow-
ering dates and maturity, drought response, 
standability and overall plant composition, all 
of which affect the feeding value of the silage 
product.

Comparison of the same hybrid at the same location planted at different populations:
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