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Baling Forage Crops for Silage
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Introduction Forage Requirements

Forage may be stored for winter feeding when pasture pro-All of the major forages grown in Kentucky can be har-
duction is limited, for use in confinement feeding systems,\@sted effectively as balage. To do this, cut at the proper stage
for cash hay. Hay is the most popular storage method sina# itnaturity so that the forage contains adequate levels of fer-
stores well for long periods and is better suited to cash salentable carbohydrates for good ensiling. In general, harvest-
and transportation than silage. However, silage may be mioige forage crops in the transition stage between vegetative
suitable in some situations where hay curing is difficult. It {afy, immature) and reproductive, or flowering stage, will
possible to make high quality silage or haylage using lopgbduce the best compromise between yield and quality (see
(unchopped) forage crops baled with large round balers, @Qltality Hay ProductionAGR-62, for more information on
though balers may need modification to handle wet matergecific cutting recommendations for Kentucky forage crops).

Round bale silage (or balage) is the product of cuttingHarvest losses (usually from leaf shatter and loss) are
forage crops with conventional hay harvest equipment, gteatest for very dry forage but are low for herbage handled
lowing the forage to wilt to between 40 and 60 percent drymediately after cutting. However, silage baled too wet is
matter, baling the forage into tight bales, and quickly wragdbject to excessive storage losses due to seepage and dete-
ping the bales in plastic so that oxygen is excluded. The fooration. Storage losses arise from microbial activity in moist
age in the bale then goes through the ensiling process. fidiage and therefore are generally minimized by harvesting
wrap keeps out air, allowing anaerobic microorganismsablow moisture levels. Minimum combined field and stor-
ferment carbohydrates to lactic acid which inhibits the growdlge losses are achieved by harvesting forage in the middle
of other detrimental microorganisms. The ensiling proceskthe moisture range, between 40 and 70 percent moisture.
uses some dry matter or energy, but this loss is small cdrhe reasons for field losses in forage harvesting are respira-
pared to dry matter losses that result from raking, balirigpn, leaching, and some leaf loss.
tedding, and, particularly, storing round bales outside as hayThe dry matter levels recommended for baled silage are
generally between 40 and 60 percent, covering the range
between wilted silage and haylage. The ideal dry matter con-
tent appears to be 40 to 50 percent because fermentation is
adequate and heat damage is minimized. In producing bales
for bagged or wrapped silage, it is important to remember
that forage in the 50 percent dry matter range will weigh
about twice what the same size bale of hay would weigh.
Bale size is frequently reduced to restrict bale weight to 0.75
to 1.0 ton. Heavier packages may be difficult to transport.

Advantage and Disadvantages of Baling

Advantages of making round bale silage include:

* Plastic cost per bale is low (about $3);

» Capital investment required is lower than conventional
silage storage;

» Higher quality feed is produced;

» Harvest and storage losses are lower;

* Weather damage is less than hay stored outside;

* Individually wrapped silage bales are more portable;

« Small amounts of forage that can be ensiled; and Machinery Requirements

» Baled silage feeding does not require specialized ma- Equipment needs are quite simple. The mower does not
chinery. need to have conditioning rollers, but mower-conditioners

are useful because they concentrate the cut forage into a nar-

Disadvantages of baled silage include: row swath. These narrow swaths allow baling without rak-

» Long (unchopped) forage crops are harder to ensile (leésg. If the mower leaves a wide swath, it should be raked to
fermentable carbohydrates) than chopped forage; ensure adequate pickup into the baler.

» Some balers cannot handle wilted (40 to 50 percent dry Since the forage is wet and heavy, bale diameters gener-
matter) forage; ally range from 42 to 48 inches to avoid overloading either

» Bales can be very heavy, leading to larger tractor re- the baler or the transport equipment. Bales should be formed
quirements; as tightly as practical. Some people believe belt-type balers

» Plastic wrap material can tear or puncture, leading to make a more uniform bale than chain-type balers, but no
spoilage; and research supports this claim. Fixed-chamber hay balers lack

» Disposal of used plastic is necessary. the flexibility of variable-chamber balers to vary bale diam-

eter as a means of reducing bale weight in wetter crops. Fixed-
chamber silage bales have smaller diameters.

AGRICULTURE +« HOME ECONOMICS « 4-H « DEVELOPMENT |




The ground speed of the baler should be lower than spdedge bales stored in tubes are less portable than individually
used in making field-cured hay. Downshifting one gear showldapped bales.
help to guarantee a tighter, denser bale. A dry matter denﬁj.gividua"y wrapped bales

of 10 pounds per cubic foot is considered ideal. A typical Si-he mast popular form of baled silage is individual bales
lage bale (4 feet in diameter by 5 feet in length) should we pped mechanically with four layers of stretch-wrap plas-
1,300 to 1,550 pounds and contain 600 to 650 pounds of Gty 4k |ayer of stretch-wrap plastic adheres to the previ-

matter, but it may weigh as much as a ton. ous one, forming an airtight seal. Wrapping machines vary

Some. ba[er manufagturer; recommend retrofitting Olqﬁfdely in cost ($4,000 to $15,000), depending on such fea-
balers with kits that aid in baling wet forage. Many manufag;.«<"as whether they produce a completely wrapped bale
turers produce balers designed specifically for making balage \vhether they inciude a self-loading arm.

Some recent models of bqth fixed and variable chamber pa The cheapest wrappers require a second person (or getting
ers include knife mechanisms to chop the forage, allowigg e tractor) and manually moving the roll of stretch plastic
mqreased den§|ty.”Qn|verS|ty of Kentucky research f.ou”d Wile the bale is rotated on a spear, much like twine is applied
using a “chopping” fixed-chamber baler increased silage bal& o ng pales of hay. The plastic is lapped over the ends of
weights by about 300 pounds at the same bale diameter.y,q é:ale about 12 inches. Single or multiple bales can be sealed

Traditional bale spears can be used to move round baleﬁ)p anually stretching plastic across the exposed ends. Jam-

silage, but have the disadvantage of puncturing the plasngiﬁg multiple bales together (flat end to flat end) allows the

the bale is moved after wrapping. Wrapping the bales affgtqic from one bale to stick to the next, forming a tube. A

they have been moved to their place of storage will avoid pufjGitorm, level soil surface is necessary for good bale-to-bale
turing the plastic. Another more expensive option is the :tl;(l

draulic bal h ¢ d load ontact and the maintenance of a good seal.
raulic bale squeeze that mounts on a front end loader. Thig,, . expensive wrappers completely cover each bale by

implement allows the movement of wrapped bales Withoéi%vating the bale onto a rotating and revolving platform.

making holes in.the plas'gic. Tractors with 50 or more horsgsme have hydraulic lifts to elevate the bales onto the plat-
power have sufficient weight and power for safe lifting. ¢4 Others require a second tractor with lifting capabili-

ties to put the bale on the wrapper.
Bale-wrapping and Bagging Equipment
There are many ways to seal freshly baled forage, incli§¢her Considerations
ing individual bags, tubing machines, and individual or group Damage to plastic during handling or storage allows oxy-

bale-wrapping machines. All operate on the principle gf, ¢4 enter the bale, causing spoilage. Any holes made dur-
quickly sealing out oxygen from the bale and keeping it affjy paje transport and placement into storage should be re-
tlght until the balage is fed. Use of plastlc.m'anu.facturgdé ired immediately by taping. Holes allow oxygen to enter
ywthstand the damage from ultraviolet radlat|on in sunligQhq jead to problems with silage quality due to aerobic dete-
is strongly recommended. Some plastic manufacturers rgGeation To minimize storage losses due to spoilage, bagged
ommend using untreated sisal twine or plastic twine. In SoQig, e hales should be fed to livestock during the winter fol-
cases, the oil from treated sisal twine breaks down the u“i[ﬁﬂ/ing their production.
violet radiation inhibitor in stretch-wrap plastic. Do not feed silage that has significantly deteriorated or has
Individual bags a bad odor. Silage that improperly ferments from being too
Using individual bags has two advantages: extra equipet can lead to botulism poisoning. To prevent this, do not
ment is not required, and the bags can be reused to rednake silage at moisture contents above 70 percent. Exposure
the cost. In practice, however, few bags can be salvagedtdooxygen can also lead to deteriorated silage and animal tox-
use in the next growing season. Disadvantages includeitity. Unrepaired holes or having too few layers of stretch-
difficulty of getting all of the air out of the bags and mairwrap plastic can lead to oxygen infiltration of the bale.
taining a good seal on the open end of the bag. Making balag&he ability to make balage allows the harvest and storage
in individual bags is less reliable than with wrapping equipf the fall cut of alfalfa or other forages that come in some
ment. Rodent damage also appears to be more prevalent yairs during October and November. In most years, this for-
individual bags compared to wrapped bales. age goes unused unless these fields can be grazed since cur-
ing conditions are too poor to get the forage dry enough to
ﬁ@e as hay. Ensiling conditions are not ideal during this time

tubes that are mechanically stretched during loading and thQ)/ temperatures and low numbers of ensiling bacteria),
allowed to contract. This process aids in getting a good safl fall balage should be fed first during the winter. Silage
around the bale. The number of bales per tube is flexifi@culants have been shown to improve the ensiling charac-
(plastic can be cut and sealed). Disadvantages include itics of fall forage crops.

need for a uniform ground base for tube placement (if larkiime between baling and bagging or wrapping

and sizing bales to the tube. Also, a hole in a long tube ex-The interval between baling and wrapping or bagging is
poses a large amount of silage to potential spoilage. Finadlytical to the success of the ensiling process and should be as

Long tubes
Round bales can be loaded mechanically into long pla



short as possible. Prior to wrapping, high-moisturaderis Benefits
subject to very high respiration rates and to the growth ofStoring wet forage as balage will allow more timely cutting
undesirable microorganisms. Respiration reduces foraayel harvesting of high-quality forage crops. University of Ken-
quality by consuming readily digestible carbohydrates. Simicky research (Table 2) compared baled alfalfa silage at three
nificant increases in bale temperature are also associated witlisture levels with field-cured hay (stored outside on the
excessive delay between baling and bagging of silage batgsund). Baled silage retained initial protein amditro di-
Data from the University of Missouri illustrate the imporgestibility levels of the fresh forage better than the field-cured
tance of rapid bagging after baling (Table 1). Based on thésg. Field-cured hay declined significantly in digestibility and
data, even an eight-hour delay between baling and bagdiagd large dry matter losses compared to baled silage.
resulted in greater temperatures during storage compared
with those bales bagged immediately after baling.
. . ummary
Consider moving freshly baled forage to the storage area OBaled sila ff . . .
ge offers a convenient and inexpensive way for

wrapping. This allows the Wrapplr‘l‘g procefs tobe don'e onm reentucky farmers to produce silage with present hay-making
level, uniform ground. Bales can “walk off” the wrapping plat-

form if the machine is not level. Minimizing movement o quipment (adapted to wet forage). Bale wrappers vary in cost

wrapped bales will reduce tearing of the plastic. Wrapped bales approximately $4,000 to more than $15,000, depending

. on the level of automation and control desired. The benefits
can be speared for movement if these holes are resealed. of making baled silage come from more timely harvest, lower
Consider identifying different types of balage and diffe 9 g y '

I : :
ent cuttings by marking with spray paint. Different color%r.y matter losses during curlng.and storage, I.ess. chance'for
> ) rain damage, and better retention of leaves in high quality
could represent the various crops while the number of majks . : .
g ) orage crops like red clover and alfalfa. Disadvantages include
(dots or Xs, for example) could indicate the cutting (one dot ¥, . - ; .
. i . andling heavy bales, keeping bales airtight, adapting baling

for first cutting, two dots for second cutting, etc.). ; L

equipment to handle wet forage, and plastic disposal.

Cost
, Reference
If at least 300 bales are wrapped each year, wrapping cQss ; .
$6.60 per bale or $22.01 per ton of dry matter if costs 1%%)“9“ L'R". and | GI'Ck'.1993' Round bale s!lage. Pp-
. ) . . 117-123.Silage ProductionProceedings, National Si-
machinery, labor, and plastic are included (Mough and Glick >
X lage Production Conference, February 23-25, 1993.
1993). For the same number of bales, bagging would co racuse N.Y
$9.91 per bale or $33.03 per ton of dry matter. The higher y SR
per-ton cost of bagging is due to greater labor inputs and to
the higher bag cost per bale ($7.00) compared with plastic
($3.50). These values compared favorably with the $30-per-
ton cost of putting chopped silage in a tube-type silo or the
$21- to $42-per-ton cost of storage in a concrete stave silo.

Table 1. Temperature ( °F) in silage bales bagged
immediately, after 8 hours, and after 24 hours.

Interval Between Baling and Bagging

(hours)
Days After Ensiling 0 8 24
1 118 129 125
2 111 140 135
3 113 127 132

Source: University of Missouri, 1983 Research Reports.



Table 2. Forage quality and dry matter (DM) losses of alfalfa balage and hay, pre- and post-storage.

Digestibility * Bale Weight DM Loss
Pre-storage Post-storage Pre-storage Post-storage Pre-storage Post-storage
% Dry Matter Dry Matter (Ib) %
Balage 46% DM 23.7 22.6 63.0 63.8 548 554 Negligible
Balage 51% DM 23.1 22.3 62.0 65.0 537 541 Negligible
Balage 57% DM 22.1 21.0 65.1 64.4 587 583 Negligible
Hay 18.2 17.5 67.2 51.9 609 495 18.7

Mike Collins. 1995. University of Kentucky, Unpublished Research.

Storage Period: May to December. Hay is stored outside on the ground.
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