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Summary inches, respectively, for corn silage after 6
months ofstorage and 77.0 and 53.2% for
Corn and forage sorghum silages wereforage sorghum silage at the same depths
stored in small bunker silos for 180 days. Dry (KAES Report of Progress 651, page 131).
matter (DM) and organic matter (OM) losses, However, sealing with polyethylene sheeting
fermentatio rcharacteristicsin-situ DM digest-  significantly reduced the DM losses for both
ibility, and temperatures were measured at 10¢rops at both depths. Our @gttjves were: 1) to
20, and 30 inches from the original silage measure the rate and extent of top spoilage
surface. Sealing the exposed surface increasedbsses in unsealed and sealed silages and 2) to
DM and OM recoveries and improved determinethe effect of placing a roof over the
fermentation quality and nutritive value in both silage mass on preservation efficiency and
crops, regardless of depth. The unsealed cormutritive value. To our knowledge, the
silages were much hotter wit the top 3 ft than feasbility of using a roof to protect unsealed
sealedsilages, indicating aerobic losses. As corn or sorghum silage from rai nand snowfall
expected, the unsealed silages from both croplas nobeen studied in controlled experiments.
deteriorated severely itme top 20 inches. Plac-
ing a roof over the unsealed silos increased the Experimental Procedures
silage DMcontent at all three depths, but did
not consistently improve the storage efficiency Experiment 1: Whole-Plant Corn. On
or silage quality of either crop. August 2 Jand 26, 1992, whole-plant corn (2/3
milk line maturity and 34.2% DMwas chopped
(Key Words: Silage, Top Spoilage, Corn, and packed into four ,16 ft long x 13.5 ft wide
Sorghum.) x 4 ft deep, bunker silos. Alternate loads were
used to fill the bottom half of each silo on the
Introduction first day and the top half of each silo on the
second day. During finlg, nylon net bags, each
Large horizontal silos (i.e., bunkers, containingd.5 Ib of fresh material, were placed
trenches, and stacks) store large quantities 010, 20, and 30 inches from the surface of the
ensiled feeds economicallyut by design, much original ensiled mass (three bags/depth/silo).
of the silage is exposed to the environment. InThermocouple s were placed at each bag
1,000 ton si bg100 ft long x 40 ft wide x 12 ft location, and temperatures were recorded for
deep), up t@5% of the original silage mass is the first 42 days. The silos contained similar
within 3 feet of the surface. In earlier studies, amounts of fresh materiahdawere packed with
we found that DM losses in unsealed bunkerssingle-tired tractors to equal densities (13.8 Ib
were 80.4 and 29.4% at depths of 10 and 20f DM/cubic ft). Treatments were: 1) silo left
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unsealed, no roo f Zealed, no roof; 3) left un- 10-inchdepth in the sealed, roofed silage was
sealedwith a roof; and 4) sealed, with a roof. caused by rodent damage to the polyethylene.
Both sealed silos were covered with a singleThe two unsealed silages were of dramatically
sheet of .4 mnpolyethylene, weighted with lower quality, as indicated by increased pH
tires. A galvanized tin roof was used for values, lowerdctic acid content, and decreased
treatments 3 and Bunkers were emptied 180 lactic:aceti c ratios (data no tshown), especially
days postfilling. The nylon net bags were at the 10- and 20-inch depths. Silages were of
recovered, and the silage was weighed; mixedacceptabl e quality at the 30-inch depth in both
sampled; and analyzed for DM, ash, pH, andunsealed silos. The silages in the two sealed
fermentation end products. silos and the unsealed, roofed silo had higher
ruminal in-situ DM digestibilities at all three
Experiment 2: Forage Sorghum On depths than the silage in the unsealed, no-roof
October 20 and 21, 1992, whole-plant, silo. In both unsealed silosilage at the 10-inch
Northrup King 300, forage sorghum (late- depth had a loweim-situ DM digestibility than
dough maturity and 37.1% DM) was chopped silages at the 2&nd 30-inch depths, indicating
and packed to equal densities (10.2 Ib ofthat much of the digestible organic matter had
DM/cubic ft) into four bunker silos. All been removed by weathering and(or) spoilage.
experimental procedures were the same as in
Experiment 1. Experiment 2: Forage Sorghum Results
are presented in Table Zhe unsealed, no-roof
In-Situ Digestibility. Ruminal DM disap- silage had the lowest DM content at all three
pearanceavas determined for the silages from depths, whereate unsealed, roofed silage had
the nylon net bags recovered from the bunkerthe highest. Unsealed silages had dramatically
silos in Experiments 1 and 2. Three ruminally lower DM and OM recoveries at the 10-inch
cannulated steers were used. Approximately ldepth than the two sealed silages. The
g of dried, ground silage was placed in a 5 cmunseadd, roofed silage had the lowest recover-
x 10 cm dacro hag with a 53 micrometer pore ies at the 20-inch depth. The two unsealed
size. Silagewere digested for 72 hours. Once silages had deteriorated severely at the 10-inch
removed from the rumen, the bags were rinseddepth, as evidenced by high pH values and
with cold wa entil the water was clear. Bags almost nofermentation end products. The
and undiges tethaterial were dried in a forced- silages at althree depths in the two sealed silos
air oven at 5%C for 72 h and then weighed; and the unsealed, roofedshid higher ruminal
DM disappearance was calculated. in-situ DM digestibilities than that in the
unsealed, no-roof silo.
Results and Discussion
Conclusions During the 180 days of
Experiment 1: Whole-Plant Corn. Re- storage, water from rain and snow percolated
sults are presented in Table 1. The two silageshrough the unsealed, no-roof silage for both
from the unsealed silos had dramatically lowercrops, and the silages at all three depths were
DM and OM recoveries at the 10- and 20-inchmuch wetter than the pre-ensiled forages. In
depths thathe two sealed silos. Sealed silagescontrast, the silages at the 10- and 20-inch
were well preserved at all three depths, but indepths in the unsealed, roofed silos were much
the unsealesilos, only the silage at the 30-inch drier than the pre-ensiled forages, because
depth was acceptable. The silage in the unconsiderable dehydration/evaporation took
sealed, roofed silo had the highest DM contenfplace in the absence of a seal.
at all depths, whereas the unsealed, no-roof These data document that sealing corn or
silage hadhe lowest. Temperatures in the two forage sorghum silages in bunker, trench, or
sealedsilos and the unsealed, no-roof silo stack silos greatly increases preservation effi-
peaked within the first 4 t 012 days postfilling, ciency and nutritive value in € loriginal top 2 to
but temperatures in the unsed, Foofed silo did 3 ft of ensiled material.
not reach maximum until 40 to 44 days. Few
fermenéation differences were observed among
the sealed silagesThe poor fermentation at the
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Table 1. Effects of Sealing Treatment and Depth from the Original Surface on the DM
Content, DM and OM Recoveries (rec.), Temperature (temp.), Fermentation
Characteristics, and DM Digestibility (DMD) of Corn Silages Stored in Bunker
Silos in Experiment 1

Sealing DM OM_ Maximum In-Situ Lactic Acetic
Treatment Depth DM Rec! Rec? Temp® DMD pH Acid Acid Ethanol
inches % °F % - % of the silage DM -

Unsealed, 10 15.6249 244 1130) 37.8Y 711 .07 A3 .08
no roof 20 23.2 75.0 769 102) 63.0* 3.84 97 321 A1

30 244 767 776 9@) 65.7* 3.86 521 422 1.43
no roof 20 33.6 92.4 92.7 96) 712 379 423 148 1.40
30 32.8 936 93.3 9@ 719 3588 431 160 1.67
roof 20 37.3 828 832 1pw) 704* 511 .89 .96 .15
30 349 93.8 937 1{44) 727 401 455 142 58
roof 20 351 945 945 98) 68.6 3.85 448 171 1.06
30 331 941 93.0 9@\ 717 387 461 163 1.59

'Expressed as a % of tlorgginal DM ensiled ? Expressed as a % of the original OM ensifed . The
day postfilling when the maximum temperature occurred is shown in parentheses . ND=not
detected. ***Means within a depth across sealing treatment with different superscripts differ
(P<.05) .*Means within a sealingeatment across depth with different superscripts differ (P<.05).

Table 2. Effects of Sealing Treatment and Depth from the Original Surface on the DM
Content, DM and DM Recoveries (rec.), Fermentation Characteristics, and DM
Digestibility (DMD) of the Forage Sorghum Silages Stored in the Bunker Silos
in Experiment 2

Sealing DM OM In-Situ Lactic Acetic

Treatment Depth DM Rec! Rec? DMD pH Acid  Acid NH;-N
inches % % - % of the silage DM -

Unsealed, 10 140 523 525 358 6.68 ND .13 .04

no roof 20 26.1 950 95.1 5%x7 508 3.37 2.45 14
30 25.6 915 91.5 551 4.94 3.13 2.27 13

no roof 20 376 97.8 97.6 60.8 459 4.08 3.48 A3
30 365 976 97.7 589 438 5.63 2.39 .10

roof 20 66.2 732 718 62:2 7.73 .08 .08 12
30 388 96.1 97.7 629 406 218 1.13 A2

roof 20 365 979 98.2 6E5 463 499 274 .16
30 36.0 945 939 58 447 623 4.45 A7

'Expressed as a % tife original DM ensiled ? Expressed as a % of the original OM ensiled.
$ND=not cetected.?** Means within a depth across sealing treatment with different superscripts
differ (P<.05).¥ Means within a sealing treatment across depth with different superscripts differ
(P<.05).
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