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ABSTRACT RESULTS

The objective was to refine the relationship between dry matter (DM) density
and DM loss within corn silage bunker silos. Poly-weave nylon bags (36 per Figure 1. Relative positions of chopped corn filled bags at burial in bunker silos Figt_lre 2. Chopped corn fi_IIed bag

silo) containing chopped brown mid-rib (BMR) corn were buried in three ft from east silo wall ft from silo 4; Ww«-w I
bunker silos during filling on the same farm. Bags were blocked by depth from 15.4 27.6 floor Sk ”“fw‘:ﬁ’;ﬂ‘?‘ R AN
the end of the bunk, 35 ft (Front), 90 ft (Center), and 145 ft (Back), level from 2.0 40.0 ; LA AL | AR
the silo floor, 2 ft (Bottom), 4.9 ft (Middle), and 7.1 ft (Top), and within level,

location from the east wall, 2 ft (1), 15.4 ft (lI), 27.6 ft (llI), and 40 ft (IV). Upon

feed-out, all bags at a specific depth were retrieved and silage cores for DM

density were obtained at each bag position. Cores were collected using a 5.08

cm diameter stainless-steel coring tube driven by a gas-powered drill. Corn
and silage DM was determined using a Koster moisture tester. Data were
analyzed using PROC MIXED and RSREG within SAS. The model included the
fixed effects of depth, level, location, all interactions, and the random effect of
bunk. Significance was set at P<0.05, and trends at 0.05<P<0.10. There were
no significant interactions. Density was affected (P<0.0001) by depth, level,
and location. Density was 12.5, 15.9, and 15.8 Ibs DM/ft? for the front, center,
and back, respectively. Density was 17.8, 16.7, and 14.0 Ibs DM/ft3 for the 145 90 35
bottom, middle and top, respectively. Density was 13.7 and 13.2 Ibs DM/ft3 for |
& IV compared to 16.3 and 15.9 Ibs DM/ft3 for Il & Ill, respectively. DM loss %

. Sty

9.5
7.1

FEED-OUT
END

4.9

2.0

ft from feed-out end

was affected (P<0.001) by depth and level but not location. Loss was 9.2, 6.5, Figure 3. Regression DM loss versus DM density of corn silage within bunker silos. Tables 1, 2, & 3. Effects of depth, level and location within
and 7.3 % for the front, center, and back, and 6.5, 5.0 and 8.4 % for the bottom, 16 - bunker silo on DM density, DM %, and DM loss.
middle and top, respectively. There was a linear inverse relationship (R? =0.18) 15 ~
between loss and density. Response surface regression of DM density and 14 - Depth in Bunk
DM% versus DM loss also showed an inverse relationship (R2 = 0.28). These o Parameter 3 AGNLCETEr Beeld SliE  PREllE
results suggest a large degree of variation in DM loss is not associated with _ Density, 'bsg&/'/f; ;5% ég'gb éig‘ 8-22 <8-8881
the DM density and DM% of the corn silage within a bunker silo. 12 7
11 DM Loss, %| 9.2° 65"  7.3%0.55 0.0002
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7 Level
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2 Corn silage is the most commonly fed ensiled forage for dairy cattle in the northeastern U.S. = | Parameter Bottom|Middle| Top |Dome| SE | P-value
* Ensiling results in a loss of dry matter (DM), often termed “shrink”, that can range from < 1 g 87 Density, Ibs DM/f3| 17.89 16.7 14.P 10.5°| 0.28 <0.0001
to > 3.3% per month of storage (Holmes, 2006) and represents an economic loss to the dairy s 7 DM %| 31.4P 31.7° 306 29.42| 0.28 0.007
producer, but there is no simple on-farm method to assess DM loss. <P ; .
0 C a
< The DM density of silage is inversely related to DM loss, and the work of Ruppel et al. (1995) c DM Loss, %] 6.5 50 84 109 ] 0.62 <0.0001
has been used extensively to describe this relationship. However, this work was performed :
In hay crop silage bunkers, and the packing characteristics of hay crop silage are quite 4 - Location
different from corn silage. 3 Parameter I 1| Ul | IV | SE P-value
i . d ad
< Therefore, the objective of this study was to refine the relationship between DM density and ) Density, Ibs DM/ft°[13.7°16.3 15.9 13.210.36 < 0.0001
DM loss within corn silage bunker silos and determine if DM density could be used to : DM, %[29.8731.3"31.4730.5(0.35 0.0009
accurately assess DM loss in corn silage. 1
0 - DMLoss, %) 83 76 76 7.2 1061 0.57
MATERIALS AND METHODS 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 ab.c denotes significantly different LS Means within a row (P<0.05)

< Porous, poly-weave nylon bags (N=36) containing chopped brown midrib (BMR) corn were Dry Matter Density, Ibs/ft?
weighed and buried in each of two 180 ft x 42 ft x 8 ft bunker silos during filling. A third silo
had four bags buried in the dome of the silage in addition to the initial 36 bags (N=40). Figure 4. Response surface regression prediction of DM loss as related to DM % and DM density. RESULTS & CONCLUSIONS
Chopped corn forage subsamples were collected in plastic storage bags, sealed, and place
on ice until analyzed for DM content. . _ - _ o

»Bags were blocked by depth from the end of the bunk, 35 ft (Front), 90 ft (Center), and 145 ft < Dry matter density was significantly affe.cte.d. by depth, level and location within the bunk
(Back), level from the silo floor, 2 ft (Bottom), 4.9 ft (Middle), and 7.1 ft (Top), and within I(Tabl_es 1’%]& 3). Dry mat_ter_lfc_)ss was S|gn|.f|cantli}/daffeﬁteld b3|/ deplth ar_ld level, buctl not.
level, location from the east wall, 2 ft (1), 15.4 ft (Il), 27.6 ft (III), and 40 ft (IV). Bags in the 31 ocation. There were no significant interactions of depth, level, or location on DM density
silo f)ome were placed at the Cer’1ter an’d Béck de ’ths. In Ioca’tions Il and III.at 9.5 ft above 0 or loss. These results would suggest that sealing the sidewalls with plastic reduced DM
the silo floor P P ' losses along the walls where silage is less packed.

' 9 - . . . . .

“All silos were packed using a tractor and a loader with a combined weight of 133,000 Ibs. * Ther_e was an Inverse relzztlonshlp between DM density a_nd. DM loss (Flgure_ 3)., but th(_e
Average delivery rate of chopped corn during filling was 180 tons per hr. All bunks were g - 9-10 relationship was weak (R“=0.18). The I_arge degree of variation in DM loss within the silos
sealed with 1 layer of 6 mil polyethylene plastic on the sidewalls and 2 layers on the top 8-9 suggests that factors other than density play a role in DM |osses.
with tires covering the entire surface. 77 2.8 | % Response surface regression of DM loss in relation to DM % and DM density (Figure 4)

< Upon feed-out, bags at a specific depth were retrieved as a group (n = 12), weighed and R g 6.7 also sh_ovyed an Inverse relationship and the model accounted for a larger proportion of
subsamples were placed in plastic storage bags, sealed and placed on ice until analyzed for A the variation in DM loss (R=0.28).
D_M content. S s5- >6 % Using the response surface regression prediction, it would appear that silage with higher
“»Silage cores for DM density determination were obtained at each bag position using a Stihl g W 4-5 DM content exhibited a more linear inverse relationship between DM density and DM loss
gas-powered drill and a 2 in. ID stainless steel probe. Cores were collected into plastic 4 - m3-4 compared to wetter silage.
storage bags, sealed, weighed, and placed on ice until analyzed. Core depth was measured 1 -
to the closest 0.25 inch and recorded. 3 _-‘1_0 07'5 2-3
“*Dry matter content of chopped corn and corn silage samples was determined using a 2 - _—‘_12 5 ' w12 REFERENCES
Koster Moisture Tester (Koster Crop Tester, Inc., Brunswick, OH). All samples were run in _--is 0 ' m0-1
duplicate. Core DM density was dgtermlned by dividing the total core dry weight by the core 17 . —'_i7 5 | Muck, R. E. and B. J. Holmes. 2000. Factors affecting bunker silo densities.
volume, and reported as |lbs DM/ft=. 0 . P ' Appl. Engr. In Agric. 16(6):613-619.
<Dry matter loss within each bag was determined as the difference in DM weight of the [l S <~ 200 ~uooel K A R E Pitt L E Chase. and b. M. Galton. 1995, Bunker silo
bagged chopped corn prior to burying and the bag of corn silage upon retrieval. 2 27 29 B <223 ma?}pagém.ent”an.d i.ts reiat.ior;ship to’forage.pr.eservati;)n on aairy farms. J. Dairy
*»Data were analyzed using PROC MIXED and RSREG within PC SAS v9.1 (SAS Inst. Inc., 31 33 250 DM Density, Ibs/ft3 Sci . -
. . . . . o 35 . Y ci. 78:141-153.
Cary, NC).. The model included the fixed effects of depth, level, location, all interactions, DM, % 37

and the random effect of bunk. Significance was set at P<0.05, and trends at 0.05<P<0.10.




