
- , 

Extension Bulletin 321 June, 1919 

Oregon Agricultural College 
Extension Service 

PAUL V. MARIS 
Director 

Coopera.tiv~ Extens ion Work in Agriculture and Hom e Economics 
Or ego n Agricultural Coll ege and United Stat es D epart ment of Agriculture Cooperating 

Printed and distribut ed in furthera n ce of the Acts of Congress of May 8, and 
Jun e 30, 1914 

Making Silage 

FIG. 1. MAKING CORN SILAGE WITH A GOOD FARM OUTFIT 

CORY ALLIS, OREGON 

The Bulletins of the Oregon Agricultural College are free to all 
residents of Oregon who request them . 



4 -

Making Silage 
• By 

By E. L. WESTOVER 

Field Dairyman, Extension Service 

Due to the high cost of grain and hay many inore i;ilos have, been 
built in Oregon the past two years than ever b€fore. It has been neces
sary, in this emergency, for many farmers to fill their silos and care 
for_ the !lilage without previous experience. Through the assistance and 
advice of other silo users they have had fairly good success in sec uring 
good silage. -As their knowledge of making silage in(lreases with years 
of silo experience, the quality of silage will generally be improved, as 
will also the efficiency of the filling operations. 

it has be.en proved that with silage in the ration the cost of produc
tion is reduced; there is an increase in the amount of butter-fat and 
milk, a greater gain in weight by beef cattle and sheep, and the net 
profit is much gr eater. 

The results obtained ·by any feeder from the use of silage will depend 
very much upon the kind and quality of silage. Things that 'affect this 
quality are: kind of crop, stage of maturity at the time the crop was 
cut for the silo, and the method followed in making the silage. 

Crops that have proved best so far in different parts of the State 
are: Coast sections: Peas and Oats, Vetch, and Oats ·. Corn in protected 
sections. Sunflowers are reported to be giving good results in sections 
where corn will not mature. In the valleys west of the Cascade Moiin
tains: Corn, Vetch and Oats, and Peas and Oats. In Central and Eas
tern Oregon sections: Mammoth Russian Sunflowers are giving very 
good results and are being used -quite extensively by all classes of Hye
stock men. Peas and Oats are giving good satisfaction. Barley is also 
used . Corn is used as a silage crop in some sections where it will 
mature. 

Getting Ready to Fill the Silo 

Some time before the crop is mature enough to cut, it is a good 
plan to see that the silo and silage cutter are in the proper condition. 
If you have a stave silo, see that the hoops are all as tight as you can · 
get them. There will always be enough space left for expansion wlien 
the wet silage is put in. If this is done, the swelling prevents the air 
from entering and keeps the silage juice from running o'Ut. 

Some make the mistake of loosening the hoops at filling time, a 
poor practic ,e as it, not only , allows air . to ,enter _ and thus cause some of 
the silage to spoil, but also allows the loss of the silage juices, which 
are high in food value. 

If it is a concrete silo, and _ the inRide walls are not very smooth, 
it may be necessary to paint it with some acid- and heat-proof paint, 
or with paraffine, or a creamy · mixture of cement and water. 

It is .i!llportant that the silage cutter be in good running condition, 
all bolts tightened up and knives sharp and properly adjusted. The 
quality 'of 'the silage depends very much on the length and uniformity 
of the cut. It is a ' good ' plan to · lia:ve two set's of sharp knives and to 
change these knives every half day when cutting up grain and hay crops. 
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Stage of Maturity to Cut Silage Crop 

It is desirable to cut the crop · for the silo at a time when it contains 
the maximum food nutrients in a condition that will make good s ilage . 
Crops cut when immature contain a high percentage of sugar · and crude 
fiber, which make a silage high in acidity and low in food . value. Crops 
that are allowed to stand until they are dry or until their stems and 
leaves have lost all of their green coloring r equire the addition of water 
to replace the natural plant juices and to cause the silage to pack well. 
This does not make as good silage as when some of the original juices 
of the plant are retained; the silage loses part of its succulence just as 
grass does when cured into hay. 

Crops grown for the silo in the Coast sections such as oats and 
ve tch and oats and peas should be allowed to stand until th ey are nearly 
mature. On the tide lands the crop should be allowed to sta11d until 
the grain has ripen .ed. Under Coast -conditions there will still be enough 
juices left in the plant to make excellent silage. 

In other parts of the State it js .best to let; the vetch stand until th e 
pods commence to get solid, but while the seeds are still soft; th e oats 
should be in the stiff dough stage. The peas are ready for the silo 
when the pods begin to turn yellow. 

FIG. 2. CU'.['TING SILAGE AT THE RIGHT STAGE-JUST WHEN MATURE 

'The corn should not be cut for the silo until the ears are well dented 
and beginning to glaze. It is much better to grow a smaller corn that 
will mature than to try to grow too large a corn that' will not mature 
before frost. ! 

A$ yet it has not been determined just wheIJ. is tne best stage to 
cut Mam.moth Russian · Sunflowers {or the silo. The Montana Experiment 
·station reports that . Jmless frost or dry weather stops growtl! the sun
flowers should not be harvested before they are at · least 50 or 60: percen,t 
in bloom. The most successful grower of sunflowers in eastern Orego11 
has ·.secured tbe -best tesults with his silage by cutting the plants -whel'). 
about 75 percent ·ot ·tne seeds were hi the doµgh ·stage. ;_. ,- .J, '. 
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. W_hen alfalfa or clover can be made into a good grade of hay it is 
best to handle it in this way; when this is riot possible it can be made 
into a good grade of _silage. Alfalfa shquld be cut for the silo when the 
crop is about one~third in bloom . After it is cut it should be allowed to 
lie in the field four to six hours so that some of the surplus water can 
evaporate. If put in the silo ·sooner than this after it is cut, the moi sture 
content of . the silage will be too high _ and a poor grade of silage will 
result. . 

Clover sho uld be cut for the silo when about one-half of the blossoms 
have turned brown . It also should be allowed to lie in the field a few 
hours after it is cut. 

Rye is one of our poorest silage crops, but it give ·s somewhat better 
results wh en put into the silo than · when used as hay. It should be cut 
for the silo just about the time it be gins to blossom. 

Cutting the Crop 

The most convenient method of cutting silage crops such as corn 
and sunflowers is by means of the corn binder. The corn sled may also 
be _ used with very good results. In some cases the crop may be cut 
with corn knives, but this requires the most labor and is the most expen 
sive. 

With the grain crops the grain binder is the most convenient means 
of cutting the crop and th e mowing machine is the most satisfactory for 
the hay crops _. 

When large silage cutters are used and the haul from . the field is 
short it is necessary to cut a liberal reserve of the crop bef.ore the filling 
of the silo starts, so the haulers will be kept busy. With the smaller 
outfits this is not so necessary. 

Except with the legume crops it is best to put the plants in the 
silo just as soon after they are cut as possible. Enough of the natural 
jui ces should be ret ained in the plant .so that water will not have to be 
a~ded to the silage. 

Low racks are the most satisfactory in hauling the crops from the 
field to the silo. 

. The Silage Cutter ·,o · 

. It is a mistake to use a cheap cutter. As a rule it will not cut the 
silage in uniform lengths, and a poor grade of silage will bB th~ result. 
In · purchasing a silag~ cutter it is :well to consider the possibility of buy
ing one that can be used for chopping hay too . Many stockmen are 
finding that they can save from ten to twenty-five percei;it of their feed 
by runnin g the hay through the cutter. 

Tlie desirable size ·of the cutter depends upon the number of silos 
orle has to· fill aild upon tlfe men and teams available . A lar ge cutter 
run to its fullest capacity reduces to the minimum th 'e cost per ton of 
silage. · 'Cutters · with . knives ten to fourteen inches in length are known 
as small size, those that -have knives from fourteen to eighteen inches 
in length" are · medium size; · and ' those . with Jfnives from eighteen to 
twenty-six inche s ·in length ; are the large size; ,Cutters varying . in size 
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from eighteen to twenty-two inches will keep five or six teams busy 
hauling from a short distance. Additional ~teams will he needed for 
hauling from a great~r distance. For smaller cutters the number of 
teams depends upon the size of the cutter and the power furnished. When 
four to six teams are used two or three -men will be needed in the field 
to assist the drivers in: loading. 

•with large cutters and a large force to help, eighty to one hundred 
tons of silage can be put up in a day. When labor is scarce smaller 
outfits are used over a longer period of time . This gives the silage more 
time to settle during the filling process, and it ·can be packed better · than 
when the large outfits are used. With the larger cutters time is saved 
in feeding the machine because the bundles need not be cut, while with 
the smaller machines cutting the bundles is necessary to prevent the 
cutter from choking. One man is needed at the cutter to feed and oper
ate it safely. With a large cutter one man in addition to the teamster 
is needed on the load to pitch to the cutter. In the case of a small ma
chine each teamster can throw off his own load . 

The power required to operate the cutter will depend upon the kind 
and size of cutter used. Sufficient power should be furnished to run 
the cutter to its full capacity. The power required is generally specified 
in horse-power for gas and steam engines and should be followed care 
fully. 

If the silage cutter is to be purchased for operation by an engine 
already on the farm, the following general rule will be of value in select
ing the cutt er. The capacity of the cutting machine is one ton per hour 
per horse-power, based on a one-inch cut up to the full capacity of the 
cutter. Thus the capacity of the cutter to be bought should equal the 
horse-power of the engine that is to operate it. According to this rule, 
a gas oline engine of 16 horse-power ·should take a cutter of 16 tons per 
hour, working it to maximum capacity. A sixteen -ton-per-hour cutter 
could oo operated by a smaller engine, say of ten horse-power, but with 
this driving power would have a capacity of only about ten tons per hour. 

!The len gth of cut will control to a considerable extent the capacity 
of the machine in tons per hour or per horse-power. The shorter the 
cut the smaller the capacity; the longer the cut the greater the capacity. 

The tables on pages 6 and 7, taken from , Farmers Bulletin 578, pub
lish ed by the U. S. Department of Agriculture are very convenient for 
estimating the power neces~ary. 

There are two methods of elevating the cut material into the silo; 
one is by a blower and another is • by a continuous chain carrier. The 
blower is the more satisfactory. It allows better distri bution of the 
silage, is more convenient, and causes less trouble. 

The blower pipe should be set up as nearly vertical as possible . 
Great care should be taken to see that all joints fit tight, as a small 
leak at a joint will_ do very much toward reducing the air pressure above 
this joint and may result in causing the blower to clog in heavy work. 
The best type of a blow er pipe is one that has telescoping joints that can 
be clamped together. It is necessary that all telescoping joints be made 
with the upper piece fitting down over the lower one . Nothing will cause 
a blower pip e to clog more quickly than reversing a few of these joints . 



HORSE-POWER (GASOLINE ENGINFj REQUIRED TO . OPERATE SILAGE CT!JTTER AND CHAIN CARRIER, WITH VARYING LENGTHS 
OF CUTTING KNIVES AND VARYING HEIGHTS OF SILOS 

Length Height of silo-feet Approximate 

of 24 26 28 30 32 34 36 38-- 40 42 44 46 48 50 capacity 

kniv es . Horsepower Tons per hr. 

10 10.5 10.7 10.8 11.0 11.2 11.3 11.4 11.6 11.8 12.0 12.1 12.2 12.4 12.7 4· 
12 13.1 13.3 13.6 13.8 14.0 14.1 14.4 14.6 14.8 15.1 15.2 15.4 15.6 15.9 5 
14 15.8 16.1 16.5 16.8 17.1 17.4 17.7 18.1 18.4 18".7 19.1 19.3 "19.6 20.2 7 
16 18,5 19.0 19.4 20.0 20.5 21.0 21.5 22.0 22.5 23.0 23.5 24.0 24.5 . 25.0 9 
18 21.6 22.2 22.8 23.4 .23.9 24.6 25.1 25.8 26.4 2'6.9 27.4 28.1 28.6 29.3 .11 
20 25.6 26.1 26.5 27.0 27.6 28.0 28.4 28.9 29.4 29 .. 8 30.3 30.8 31.4 31.8 13 
22 28,.6 29.7 30.6 30.8 31.4 31.8 32.4 . 32.8 33.4 33.9 34.4 34.9 35.3 35.8 15 
24 33.1 33.6 34.2 34.8 35.4 36.0 36.6 37.2 37.5 38.0 38.5 39.2 • 39.8 40.3 17 
26 36.6 37.3 38.3 39.0 39.7 40.8 41.6 42.3 43.2 44.1 44..9 45.6 46.5 4-7.3 rn 

If a steam engine is used for driving the cutter, the above horse-power may be reduced 25 percent. 
above horse-power 15 percent. 

If an electric motor is used, decrease the -. 



HORSE-POWER (GASOLINE ENGINE) REQUIRED TO OP ERATE SIL AGE CUTTER AND BLOWER, WlTH VARYING . LENGTHS OF 
curTING KNIVES .A:ND VARYING HEIGHTS OF SILOS. 

Len gth Height of silo-feet Approximate 

of 24 26 28 30 32 34 36 38 40 42 44 46 48 50 capacity 

knives. Horsepower Tons per hr. 

10 2.5 2.6 2.6 2.7 2.9 2.9 2.9 3.0 3.1 3.1 3.1 3.2 3.2 3.3 2 
12 4.4 4.5 4.5 4.6 4.7 4.7 4.8 4.8 4.9 4.9 5.1 5.1 5.2 . 5.2 3 
14 6.4 6.5 6.5 6.6 6.7 6.7 6.8 6.8 7.0 7.0 7.1 7.1 7.2 7.2 5 
16 8.4 8.5 8.6 8.7 8.9 9.0 9.1 9.2 9.4 9.5 9.6 9.8 9.9 10.0 ,8 
18 10.5 10.7 10.9 11.7 11.1 11.3 11.4 11.6 11.7 11.8 12.0 12.1 12.2 · 12.4 i6 
20 13.0 13.1 13.4 13.5 13.6 13.8 13.9 14.1 14.2 14.3 14.4 14.6 14.7 14.9 12 

Ii a steam engine is u se d for drivin g the cutter, the hors e-pow er may b e r educ ed 25 p ercent . If an electric motor is used, decr ease the above 
horse-power 15 p erce nt. 
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Cutting the Silage 

For the most efficient packing, the knives on the cutter should be 
sharp and should be set to cut the material into pieces of uniform lengths 
from one -fourth to three-fourths of an inch. It will usually be found 
a little more difficult to cut the hay and grain silage in uniform lengths 
than the corn. For this reason an extra set of knives should be available 
so that the knives can be changed each ·.half day. It is much better to 
cut the silage too fine than too coarse. · Usually about one-half an inch 
is the most satisfactory length. If the silage is cut uniformly fine, it is 
much easier to pack it solid and expel the air; this is necessary to 
produce a good grade of silage. · 

FIG. 3 . FILLING AN 0. A. C. 1SILO WITH VETCH AND . OATS 

When the cut material goes into the silo some provision is necessary 
to mix th e heavy and lighter particles evenly throughout th e silage. If 
the silage is just blown over the top of the silo, naturally the heavier 
particle s settle in one pile and the lighter are blown to the outside. 
The most common and best method is to use a dist ributor, which consists 
of a series of galvanized iron pipes three to four feet long that fit into 
each other and that can be taken off as the silo is filled. A distributor 
of this kind connects with the end 1 of the blower pipe at the top of the 
silo ·and carries the cut material in a compact mass to the bottom of 
the silo. The distributor elminates much of the objectionable work on 
the inside of the silo and saves the work of one man. A good distributor 
can l>e made by sewing sacks together with the bottoms removed, through 
which the silage can pass from the top of the silo. In the absence of 
some sort of a distributor, a chute should be made by which the cut 
material before falling will be deliv:ered to the center of the silo . A man 
With a fork can then distribute the material evenly about the surface of 
the silo. 



Addi!'19· Water 

· For silage . to pack firmly . and thus exclude . the air, it is necessary 
that it ·contain a certain per .centage of moisture. This may vary from 
sixty-eight to seventy-eight percent. About -seventy ·percent is the best. 
The most practical method to tell whether or not the -.silage contains the 
right amount of moisture is to take a double handful o~ the silage from 
the silo and squeeze it , If the Wjlter drops away fairly freely there is 
enough moisture in, lihe silage. If the water runs away freely there is 
too much moisture, but if it is not possible to squeeze moisture out, and if 
the silage springs back out · of shape when the hands are opened, there 
is not enough moisture in the silage, and water should be added. It is 
not possible to expel the air from silage that is too dry, and moldy silage 
will be the result. This is dangerous to feed to any kind of stock.. 

If the crop is rather dry, it will be necessary to add at least a 
barrel of water to the load to make ·the grade of silage you should have. 
The common practice and the most desirable method of adding water to 
silage material is to run a stream of water into the blower. In this way 
each particle comes into contact with the water and the moisture is 
evenly distributed throughout the silo. If you do not have water under 
pressure so that it can be run through a hose into a blower it is best 
to set a ·barrel up on a bench or box so that it is high enough for the 
water to run from it to the blower. It should be remembered that too 
much water, as well as not enough, will injure the quality of silage. 

iThe . natural juices of the plant are the best kind of moisture to have 
in the silo. Th~y add succulence to the feed and have the same effect 
on animals as green grass. 

,P~cking Silage · 
., . 

'. ~:li.., ;;r~:l;·~~~~--
Probably more mistakes ~r~ made in improper packing of the silage 

than in anything else that has to do with the making of silage. It shou ld 
be stated at first that packing the . silage 'is a task not to be trusted to 
a mere boy or an inexperience,d hired man. •·, Several of the best men on 
the farm should ,be in the silo tramping conj inuously while the silo is 
being filled. If the silage is '•not tramped ~"sufficf'ently to exclude; the air, 
spoiled, m~ldy silage results. It . is importaiit ' too that the ·siiage be 
packed thoroughly so that there is a smali · amount of settling. When 
the silage settles in the silo it tends to draw away from the wall, thus 
leaving an air space, whicli ~esults in sp'oiled silage. 

If the silo is filled rapidly ,' it is more im:portant that a large amount 
of ,tramp ing be done. With a small cutter, two or three good men in a 
silo are perhaps silffici'ent . One should carry the distributor and the 
other two do the tramping :· With large cutters , from three to six men 
in addition to the man carrying the distributor are necessary.· 

An important factor in "packi'ng silage · is the manner of distribution 
in the silo. Just the opposite method from · stacking 'hay should be 
followed . Keep the sil'agi, higher ,next , to the ·· outside of the silo · and the 
middle · lower; '. then do most of the tramping next to the outside of the 
silo althou gh it is necessary "to · tramp ·all bwer -tlre whole surface. It' is 
more import ant: to tramp :ithe . upper · half of. ,the silo thoroughly than the 
lower half, because this silage ·wm have less · weight on •it to pack it down. 



10 

Gas In Silos 

It should be remembered that during the process of fermentation 
going on in the silo a gas is given off for the first few days after filling. 
This gas may prove dangerous to those who breathe it. It is heavier 
than air and · covers the surface of the silage to a depth of a foot or 
more after the silage has stood over night, or when the blower · is not 
running and where no drafts of air enter the silo. Silo doors should not 
be put up until needed. In pit silos and silos enciosed in barns it is a 
desirable precaution to run the blower or cutter a few minutes before 
men enter the silo, in order that a circulation may be started and the 
gas mixed with air. In case of doubt as to the presence of gas it is a 
good plan to lower a lighted lantern in the silo; if the light goes out, 
gas is present and a circulation should be created in the silo before a 
man enters. Within a week after the silo is filled the · gas will generally 
have disappeared and Iio trouble will be experienced in the feeding of 
the silage. 

. E'IG. 4. MAKING SILAGE OF SUNFLOWERS 

Refilling the Silo 

As to the amount the silage will settle after the silo has been filled, 
this will depend upon the rapidity of filling and the amount of tramping 
done. It is .a good plan to tramp the silage thoroughly twice a day for 
two or three days after the silo has been filled. If it settles ·much, it 
will pay to refill it so the full capacity of the :silo can be mad .e use of. 
The top two or three inches should be thrown off before the additional 
silage is ad

0

ded and the silo sealed. 
Many farmers who have · snos with folding .iron roofs _, whic.h can be 

opened to give additio nal height to the silo. an.d 'Closed :down when the 
.silage settles, or · tnose 'who have silos w:ith gambrel roof can fill their 
·.silos fuller so that when their contents settle they will be just abQut 
full, thus ayoiding the necessity of refilling. ~- •.. " . . _ ... 
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Sealing the Silo 

All silage at the top of the silo exposed to the air will spoil. The 
depth to which it will spoil will depend upon how much tramping the 
silage has received and the amount of moisture in the silage. The aepth 
to which the silage spoils usually varies from. six to fourteen inches . 
Mlany· plans are used to prevent the silage from spoiling. Probably the 
best plan is to cut tar paper to cover the entire top .of the silage and 
then cover this with a good big load of silage and tramp it well, especially 
around the outer edges . There Will be very little if any spoiled · silage 
under the paper. 

Feeding Silage 

It is . usually best to wait for about two weeks' time after the 
silo is filled before opening it up for feeding . By that time all the 
fermentation will ; have taken, place and there will , be a uniform feed 
throughout the . silo . After the silo is opened up it will be necessary to 
feed at least two inches from -the entire surface of the silo daily to keep 
the silage from · spoiling. With oats and vetch silage it is really best 
to feed off four inches a day . . 

All spoiled silage should b; discarded, as · it is dangerous feed for any 
kind of stock. 

In the colder parts .of the State, where there is danger of silage 
freezing , it is a good plan in taking out the silage always to keep the 
sHage . next to the wall, all the .way around the silo ,, a few inches lower 
than the rest of the silage. This will aid in preventing the silage from 
freezing. If silage is dug out of the center and the outside allowed to 
get high er, the silage will freeze solid next to the outer wall. 

If the following precautions are taken, very little trouble will be 
had with frozen silage: (1) Have a tight roof · on the silo. (2) Keep 
the doors of the silo closed so as to pr .event any draft over the silage. 
(3) Cover the silage up with sacks or canvaii and keep the surface lower . 
next to the wall. 

Mixing Crops in the Silo 

M,any farmers who are raising two or three silage crops mix them 
in the · silo. In some cases loads of the different crops are run through 
the machine alternately or it is arranged that a load of each feed shall 
be at the cutter at the same time. The mixing does not increase the 
value of either feed and generally involves more work. If the crops 
are grown tog ether or can be put in at about the same stage of maturity 
there is no objection to running them in together. 

In some cases feeders attempt to det ermine the relativ e value of sun
flowers and corn for silage by putting in about a foot of sunflower silage 
and then a foot or so of corn silage until their silo is fill ed. This is 
poor practice, as it usually take s the animals a certain length of time 
to get used to a particular kind of silage, and they hav e probably no 
sooner adapted themselve s to one kind than this is changed for another. 
A fair test, therefore, cannot be made by using thin lay ers of different 
kinds of sila ge. If a te st of this kind is desired, it is best to fill the silo 
about half full of one kind of silage and complete the filling with the 
other kind . 
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Making Silage of Dry or Cured Material 

Sometimes it pays to make silage of mixed grain hay, if you happen 
to have a rather poor grade and the stock do .not clean it up well in 
the oured form. If this hay is run through the cutter, cut up fine, wet 
down well, packed well, and allowed to stay in the silo for two or 
three weeks until it has had time to ferment, and is then fed to the 
stock, they will usually - eat it up clean and there will be very little 
if any loss. 

In · making silage of this kind of material it is important that it be 
moistened welL. For best results enough water should be added to equal 
the weight of the dry material going through the cutter. This amount 
of water cannot all be added at one place. It is best to add part of it 
through a hose or pipe into the ·blower ·or cutter and the r_est through 
a hose running over the top of the silo and sprinkled thoroughly over 
the top of the silage as it is being tramped. To pack · it thoroughly re
quires at least seven good men in a silo sixteen feet in diameter. 

While corn fodder made into silage is not .equal to that made by 
putting corn into the silo at the proper stage, yet it makes a very satis
factory feed . Silage made from fodder is more palatable, and stock do 
better on it than when fed shock corn. 

The Kansas Experiment Station has found that one acre Kaffir or 
Cane made into silage will produce as much as two and one-half acres of 
the same feed in the form of dry fodder. 

In making silage of corn fodder the same principles should be fol• 
lowed as in making silage of mixed hay. Add plenty of water and tramp 
well. 


