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The amount of corn fed as silage to Minnesota dairy cattle in
creases each year. Corn silage can be used effectively as the 
principal forage for dairy animals and is being used by some 
dairymen as the only forage for their herds. 

Dairymen give several reasons for favoring corn silage in their 
feeding programs: 
-high yield of energy per acre 
-complete mechanization of forage production and feeding 
-single forage program requiring less total investment 
-easier harvesting of a consistently high quality product 
-highly palatable feed 
-low cost storage 
-minimal labor demands 

PRESERVING QUALITY SILAGE 
Proper harvesting and ensiling procedures are necessary to 
achieve a quality silage. Generally, the crop should be har
vested when the kernels are physiologically mature (a black 
layer will form at the tip of kernel). Setting the knives of the 
forage chopper at 1 /4- to 3/8-inch is recommended. The best 
dry matter (OM) range of silage is 32 to 38 percent (the ear 
would be drier than the stalks and leaves). Total DM intake 
and feed value favor harvesting at dough to hard dent stage 
(table 1 ). 

Table 1. Influence of stage of development on composition and digest
ibility of corn silage. 

Stage of Crude DM 
development DM protein digestibility Intake* 

Blister 
Early milk 
Milk - early dough 
Dough - dent 
Glaze 
Flint 
Postfrost 

--------~~m--------
21.1 11.7 68.2 1.49 
21.0 12.0 67.3 1.45 
23.4 11.6 71.0 1.69 
27.9 10.9 71.9 1.81 
33.7 10.2 68.1 1.91 
41.9 10.0 68.8 1.78 
48.1 9.6 69.0 1.68 

* Expressed as DM intake per 100 lb body weight in sheep. 

Field losses must be minimized to obtain maximum yields of 
corn silage. Field loss at 35 percent DM of the whole plant 
can range from 1 to 7 percent of the OM harvested. Harvesting 
too early may increase these losses to 18 percent, and harvest
ing too late may increase DM field loss to almost 30 percent. 
The optimum OM content for minimizing harvest loss is, again, 
32 to 38 percent. During uniform good drying weather, corn 
plants may dry from 32 to 38 percent DM in 8 days. 

Filling should be done rapidly into a structure in good repair. 
Use of a distributor during filling will assure a more uniform 
particle size throughout the silage pack. A well-packed silage 
will ferment properly with a minimum of spoilage. Spoilage 
losses also can be reduced by sealing the top of the silo with 
plastic. Table 2 compares storage losses in different types of 
silos. 
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Table 2. Estimated average storage losses under good management 
(45 to 60 percent moisture). 

Percent loss 
Type of silo Average Range 

Oxygen limiting 
Conventional . . 
Bunker or trench . 
Stack . . . . • 

BALANCING THE DAIRY RATION 

5 
6 

15 
20 

1-11 
2-12 

10-25 
12-35 

You can balance a dairy ration that is high in corn silage if you 
consider the nutrient value of corn silage (table 3) when it 
replaces other feed sources. Feed analyses and correct esti
mates of silage consumption are needed in balancing a ration. 

Table 3. Nutrient value of late dent corn silage. 

Item As fed 

Dry matter (%). • • • . . 30.00 
Net energy (megacalories/lb) 0.23 
TDN (%) • . . . • . 23.00 
Total protein (%) . • . 2.60 
Digestible protein(%) . 1.60 
Crude fiber(%). 8.60 
Calcium (%) • . 0.10 
Magnesium(%). 0.10 
Phosphorus (%) 0.06 

Energy 

100% DM 

100.00 
0.70 

70.00 
8.00 
5.00 

26.00 
0.31 
0.31 
0.19 

Corn silage is high in energy and often contains 50 percent 
grain (by DM weight). A cow eating 2.25 pounds of corn silage 
DM per 100 pounds of body weight will consume enough 
energy for maintenance and 34 pounds of milk. 

Low producers and dry cows fed corn silage free choice can 
over-consume energy and gain excessive weight. Your goal is 
to maintain adequate protein levels for these animals and not 
overfeed them on energy. For dry cows, an intake of 1.5 
pounds corri silage DM/100 pounds is an upper limit. Other 
forage high in fiber and low in energy content (corn stalk, 
straw, or late-cut grass forage), can be used to satisfy appetite. 

Protein 
Corn silage is low in protein. A recommended practice is to 
add 5 pounds of actual nitrogen per ton of silage at harvest 
time. This will increase the protein level about 1.5 percent as 
fed (4.7 percent on a DM basis). Table 4 compares various 
forms of NPN (non-protein nitrogen) while table 5 compares 
costs and losses of NPN additives. 

Table 4. Forms and levels of nitrogen additives for corn silage. 

Source 

Urea 
Monoammoniu m phosphate 
Pre-mixed ammonia-water 
Commercial ammonia-molasses 

with minerals 
Anhydrous ammonia 

Form 

Dry 
Dry 

Liquid 
Liquid 

Gas 

Percent Level 
N (lb per wet ton) 

45 10 
11 20 

20 to 30 25 
13.6 60 

81 6 



Table 5. Comparison of costs and losses of NPN products. 

Source 

Urea 
Monoammonium phosphate 
Ammonia-water mix 
Commercial ammonia-

molasses mix 
Anhydrous ammonia 

Water ( in solution) 
Cold flow 

Price/ton* Cost/lb N* 
- - - -dollars- - - -

162 .18 
260 1.18 

80 .20 
200 .74 

230 
230 

.14 

.14 

* Price based on. September 1977 figures. 

Estimated 
loss of N 

-percent-
10 to 15 

Less than 5 
10 to 15 

Less than 5 

10 to 15 
5 to 10 

If you add urea to the silage, limit the amount of urea in the 
grain mixture. Urea should be limited t-0 a maximum of 0.4 
pound of urea per cow per day from both grain and forage 
sources. A 10 percent loss of urea-nitrogen occurs during stor
age at 35 percent DM. Losses are higher when the silage is 
stored wetter or drier than 35 percent. 

A cold flow method for adding ammonia to silc1i:1e was devel
oped at Pennsylvania State University. It consists of cooling 
ammonia in a condensation chamber to form liquid ammonia 
(28°F below zero) and adding it to silage at ensiling. Most of 
the ammonia is in a liquid form and is absorbed quickly in the 
wet silage. The procedure requires a cooling reactor, a meter
ing device, and special valves and hoses. Ammonia usually is 
added to achieve 11 to 12 percent crude protein dry basis 
[6 pounds of ammonia (5 pounds nitrogen) per ton of silage]. 
Ammonia is dangerous to handle and safety measures must be 
taken. 

Ammonia-molasses-mineral solutions are available commercial
ly. The molasses provides additional energy and the minerals 
help to fortify the silage. The solutions are easy to meter and 
safe to handle. Most dry cows, heifers, and low producers will 
not require additional protein if these silages are fed in moder
ate levels. All rations should be checked for protein adequacy. 

Research has shown that ammonia-treated silage has a longer 
bunk or cart life than untreated silage. 

Fiber 
Fiber is needed in the ration to maintain rumen function, fat 
test percentage, and feed utilization. At least 15 to 17 percent 
of the total DM must be fiber. One to one-and-a-half pounds 
of forage DM per 100 pounds of body weight will usually meet 
minimum crude fiber levels. Three pounds of wet corn silage 
(33 percent DM) equal one pound of forage DM. If silage is 
chopped too finely (less than ¼-inch chop), the fiber may not 
physically stimulate rumination. 

Minerals 
Corn silage is low in minerals, especially calcium, in compari
son to other forages. Add a calcium-phosphorus supplement 
and iodized trace mineral salt to grain mixtures (20 pounds 
per ton of each). Supplemental sulfur may be needed in sulfur 
deficient areas or if urea is fed as a source of protein (5 to 10 
pounds of calcium sulfate, sodium sulfate, or potassium-magne
sium sulfate or 2 pounds of elemental sulfur per ton of grain 
mixture). 

Vitamins 
Corn silage does not contain vitamin A but does contain caro
tene which animals can convert to vitamin A. Carotene is high 
when the plant is green, but the amount of carotene decreases 
with maturity. Corn that has been frosted or drought stressed 
before ensiling is practically devoid of carotene. The nitrate 
level in the silage will lower the conversion of carotene to 
vitamin A, also. Feeding supplemental vitamin A is insurance 
against shortages (50,000 international units per day). If your 
cows are housed inside for long periods, their vitamin D level 
may become critical in which case vitamin D should be added 
to the ration (15,000 international units per day). 

Nitrates 
Corn that has been subjected to drought or stress may be high 
in nitrates. Approximately one-third to one-half of nitrate 
in the silage is converted to other products by the fermentation, 
so danger from toxicity is reduced. When such silage is fed, 
dilution with other feeds reduces the danger. Small amounts 
of nitrates can be used as an NPN source (like urea) by rumi
nant animals. Nitrate levels and guides are listed in table 6. 

Table 6. Nitrate-nitrogen levels and corresponding feeding guides. 

Nitrate nitrogen (N03N) 
Percent* Parts per million (PPM) Feeding guide 

0 to .3 3,000 
.3 to .5 3,000 to 5,000 
Over .5 5,000 

*DM basis 

Gradually introduce feed 
Limit to ½ of the total ration DM 
Limit to ¼ of the total DM or 

lower (depending on level) 

Analysis may be reported several ways. Convert to nitrate
nitrogen by: 

Nitrate (NO3 ) x .23 = Nitrate nitrogen 
Potassium nitrate (KNO3 ) x .14 = Nitrate nitrogen 
Sodium nitrate (NaNO 3 ) x .16 = Nitrate nitrogen 

Symptoms of nitrate toxicity (nitrates are converted to nitrites, 
tying up blood oxygen-carrying ability) in animals are: in
creased pulse rate, quickened respiration, heavy breathing, 
muscle tremble, weakness, staggered gait, and blindness. If 
these symptoms occur, change feed source. 

HERD HEALTH AND HIGH SILAGE LEVELS 

Rations high in corn silage have been associated with increasing 
the incidence of displaced abomasum (twisted stomach); how
ever, Pennsylvania researchers found that the amount of hay 
and silage was not significantly different between affected and 
non-affected herds. Fine particle size, low fiber, and extremely 
fat dry cows may increase the problem. Fat cows tend to have 
more problems at calving than those in more moderate condi
tion. Usually a small amount of long forage (hay, straw, or 
corn stalks) and separating of dry cows from the milk herd 
with a specific dry cow ration can be helpful. 

CORN CROP RESIDUE 

The stalks, husks, and cobs that remain after harvesting corn 
may contain 35 to 40 percent of the total digestible nutrients 
in the whole corn plant (table 7). Dry cows, older heifers, and 
low producers can be fed corn stover. 

Table 7. Average nutritional composition of corn plant parts. 

Crude protein (DM) IVDDM* 

Plant part Percent Percent of total Percent Percent of total 
Grain 9.64 74.3 90.0 67.2 
Cob 3.59 4.3 45.2 6.0 
Stalk 2.93 7.1 51.7 11.8 
Leaf 6.16 11.4 54.1 9.0 
Husk 3.29 2.9 63.2 5.9 

* lin(.itro digestible dry matter 
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