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CORN silage has become one of the 
most used ingredients in the dairy 
industry. Its high energy content, 

coupled with its effective fi ber, make 
corn silage an excellent forage for dairy 
cows.

Production and management of corn 
silage have evolved considerably since 
French farmer Auguste Goffart pub-
lished his book about ensiling green 
corn in 1877.

The objective of this article is to sum-
marize the latest publications of scien-
tifi c research on corn silage on manage-
ment practices and feed quality.

Feedout practices
Dairy producers in the San Joaquin Val-
ley of California were surveyed about 
their corn silage feeding practices. The 
study, published recently in the Journal 
of Dairy Science (Heguy et al., 2016), in-
cluded 153 dairies averaging 1,512 milk-
ing cows.

The silage structures were wedge piles 
(33.8%), drive-over piles (31.8%), bun-
kers (7.4%), bags (6.1%) or a combina-
tion (20.9%), with fl oor base material of 
concrete slabs (55.4%), earthen (9.5%) 
or a combination (35.1%). In summary:

• Silage was removed with a front-
end loader (85.1% of the dairies), a rake 
(10.8%) or a defacer (4.1%).

• Daily removal rates were a depth of 
less than 15 cm on 25.5% of operations, 
15-30 cm on 21.3%, 30-45 cm on 29.1% or 
more than 45 cm on 24.1% and spanned 
the entire width on 53.6% of operations, 
half the width on 14.9%, one-third the 
width on 27.7% or one-fourth the width 
on 3.5% of the silage face.

• Spoiled forage was discarded on 
50.4% of dairies or fed only to heifers 
or dry cows on 33.1%, lactating cows on 
3.0%, lactating and dry cows on 1.5% and 
lactating cows, dry cows and heifers on 
12.0%.

The authors concluded, “The results 
indicate that silage structures are not 
sized according to feedout needs in Cali-
fornia but are likely a function of avail-
able space and forage quantity.”
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Recent research studies on corn
silage for dairy cows summarized

Shrink losses
Researchers from the University of Cal-
ifornia-Davis measured silage “shrink,” 
defi ned as the loss of freshly chopped 
crop between ensiling and feedout, in 
well-managed corn silage piles from 
dairy farms in the San Joaquin Valley.

The piles — four wedge, two rollover/
wedge and one bunker — from 950 to 
12,204 metric tons (average of 6,257 mt) 
used a bacterial inoculant, were covered 
with a 45 μm oxygen barrier (OB) poly-
ethylene inner fi lm and 125 μm black/
white outer plastic weighted with chains 
of half-tires and were fed out using large 
front-end loaders through an electronic 
feed tracking system.

The results, published in the Sc ience 
of the Total Environment (Robinson et 
al., 2016), showed that shrink losses 
between chopping the fresh-chop corn 
crop and putting the corn silage in the 
total mixed ration mixer averaged 9.0% 
of the fresh and 6.8% of the dry matter 
weight.

Additionally, the authors reported that 
increased pile age at feedout was strong-
ly associated with greater shrink losses: 
shrink (% fresh matter) = -3 + (10.9 x 
month)/10 (r-square = 0.78).

Lining bunker walls
Avoiding spoilage at the shoulders of 
corn silage in bunker silos is a prior-
ity on dairy farms. A study published in 
the Journal of Dairy Science (Lima et al., 
2017) by researchers in Brazil evaluated 
the effects of lining bunker walls with a 
sheet of 45 μm thick OB fi lm.

The researchers divided eight com-
mercial bunkers into two parts length-
wise so that only one wall of the silo was 
covered with the OB fi lm. The OB fi lm 
was placed along the length of the side-
wall before fi lling, with approximately 7 
ft. of excess draped over the wall. After 
the silo was fi lled, the excess fi lm was 
overlapped onto the forage, and a 180 μm-thick standard polyethylene fi lm was 
placed on the entire top of the silo.

In summary, fermentation, spoilage 
and nutrient losses evaluated in the 
shoulder of the bunker walls (20 in. from 
the wall and 16 in. below the top surface) 
considerably improved:

• The pH — 3.94 in the OB fi lm-covered 
shoulder versus 4.41 in the shoulder that 
was not covered;

• Lactate — 6.9% versus 4.6% of dry 
matter;

• Acetate — 0.85% versus 0.63% of dry 

matter;
• Yeast — 4.72 versus 6.42 colony-

forming units per gram;
• Molds — less than 2.0 versus 2.6 col-

ony-forming units per gram;
• Starch — 34.5% versus 30.4% of dry 

matter;
• Neutral detergent fi ber digestibility 

— 49.3% versus 46.3% of fi ber;
• Energy — 0.61 versus 58 Mcal net en-

ergy of lactation per kilogram, and
• Dry matter losses — 5.07% versus 

9.86%.

Frozen corn silage
A new study from the University of Wis-
consin evaluated the effect of thawing 
unfermented whole-plant corn silage 
on fermentation capacity after several 
months of frozen storage. The research-
ers froze an unfermented corn silage 
sample collected at harvest in Sep-
tember, which was stored at -68°F until 
January. Subsequently, the sample was 
thawed and stored in nylon-polyethyl-
ene barrier vacuum pouches at room 
temperature (approximately 68°F) for 0, 
0.5, 1, 2, 3, 7, 14 and 28 days.

The results, published in the The Pro-
fessional Animal Scientist (Ferraretto et 
al., 2017), suggest that fermentation oc-
curred normally and that, upon thawing, 
the corn silage maintained fermentation 
capacity. In summary, the effects storage 
length had on the fermentation profi le 
upon thawing were:

• The dry matter content did not differ 
(36.1% on average);

• The pH decreased linearly from 5.49 
at day 0 to 3.84 on day 28;

• Lactic acid concentration increased 
linearly from 0.24% to 5.48% of dry mat-
ter;

• Acetic acid concentration increased 
linearly from 0.00% to 1.58% of dry mat-
ter;

• Propionate concentration did not dif-
fer (range of 0.00-0.05% of dry matter), 
and

• Ammonia-nitrogen increased linearly 
from 0.02% to 0.06% of dry matter.

Re-ensiling quality
A new study from the Universidade Fed-
eral de Minas Gerais of Brazil evaluated 
the effects of re-ensiling on the chemical 
composition, digestibility, quality and 
aerobic stability of corn silage after dif-
ferent periods of exposure to air.

At 150 days of fermentation in experi-
mental silos, the researchers re-ensiled 
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the corn silage after 12, 24 and 48 hours 
of exposure to air. Subsequently, after 
150 days of fermentation of the re-en-
siled material, the silos were opened, 
and samples were taken to determine 
silage quality parameters.

The article, published in the Canadian 
Journal of Animal Science (Lima et al., 
2016), showed that the chemical com-
position, quality and aerobic stability of 
silage were not infl uenced by re-ensiling. 
Although pH increased linearly by differ-
ent times of re-ensiling (3.61, 3.63, 3.65 
and 3.64 at 0, 12, 24 and 48 hours of expo-
sure to air, respectively), the total count 
of microorganisms (yeasts, mold and 
bacteria), concentration of acids and 
variation of silage temperatures were 
not affected by exposure to air during 
re-ensiling. These results suggest that 
good-quality corn silage can be trans-
ferred within 48 hours without affecting 
silage quality.

Fiber quality
A study published by Danish research-
ers in Animal Feed Science & Technology 
(Kramer-Schmid et al., 2016) investigat-
ed the importance of corn silage fi ber 
digestibility on intake, milk production 
and bodyweight change in dairy cows.

The data set compiled for the study 
comprised 29 experiments with 96 di-
ets that were published in the literature 
from 1999. The average forage propor-
tion of the diets was 53.9% on a dry mat-
ter basis (range of 40.0-98.0%), and the 
average corn silage proportion of forage 
was 77.6% (range of 58.6-100%), resulting 
in an average proportion of corn silage 
as a percent of total ration dry matter of 
42.0% (range of 26.8-98.0%).

Across studies, an increase of one per-
centage unit in the fi ber digestibility of 
corn silage increased daily milk yield by 
0.185 lb. per day and bodyweight gain by 
12 g per day. Surprisingly, fi ber digest-
ibility did not signifi cantly alter dry mat-
ter intake. Since corn silage was not the 
only ingredient in the diets, these effects 
would have been 1.29 lb. greater if for-
age had consisted of only corn silage and 
2.38 lb. greater if whole rations had been 
only corn silage.
IN conclusion, digestible fi ber is an im-
portant nutrient in corn silage for feed-
ing dairy cows.
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