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Study on Baled Silage Making of Selected Forage Crops and
Pasture Grasses
II. Evaluation of chemical components and energy contents of baled
silages with selected forages
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Summary

The quality of silages, made from whole crop barley, rye, spring oat, Italian ryegrass, orchardgrass, alfalfa and
grass-legume pasture mixtures, were evaluated under two different conservation techniques in baled silage making
(BS) and conventional silages(CS). Crops materials were harvested at the stage of the greatest dry matter
accumulation(hard dough for barley, soft dough for rye and oat, late bloom for Italian ryegrass and others pasture
species), and baled in a self constructed square baling chamber weighted by 25~30kg in dry matter basis. Each
bales were wrapped with 0.05mm thick polyethylen plastic film and stored six months long in stack silos. Barley,
rye, oat and Italian ryegrass including of pasture crops produced higher quality silages in the baled silage making,
due to better organic acid fermentation and lower nutrient losses during the period of storage than those in the
conventional silages. TDN contents of barley silages were 65.3% in BS and 63.7% in CS, NEL value of barley
silages was improved from 6.48MIJ(CS) to 6.61MJ/kg(BS) in dry matter basis. Silage quality of rye, oat and
pasture crops were also improved markedly in the baled silage utilization.
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Table 1. Chemical composition(% in DM basis) of baled silages made from whole crop
) materials of barley, rye, spring oat and selected pasture crops

Materials _ Stage of Crude ash Crude fate Crude protein  Crude fiber  N-free extracts
silage making (%) (%) (%) (%) (%)
Barley H. dough 3.70 3.16 7.82 24.87 60.45
Rye S. dough 4.42 2.58 9.08 3025 53.67
Spring oat S. dough 428 267 8.46 29.64 54.95
Italian rye. Bloom 7.54 315 13.68 3248 43.15
Orchardgrass Bloom 6.54 3.08 12.04 3497 46.13
Alfalfa Bloom 7.16 21 18.23 30.14 41.76
Pasture mixt. Bloom 6.07 3.03 10.15 3262 4411
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FM = fresh matter before silage making
BS=baled silage making, CS= conventional silage

Fig. 1. Changes in the chemical composition of rye and grass silages during the periods of
storage under two different ensiling techniques
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Fig. 2. Changes in the digestible dry matter (DDM) and digestible organic matter (DOM) of
silages during the periods of storage under two different ensiling techniques
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Table 2. Changes in the cell-Wall constituents(% in DM basis) of baled silages during the
period of storage

Cell-wall . . Inalian Pasture
constituents Material Barley Rye Spring oat ryegrass mixtures
FM* 52.64 59.15 56.10 58.09 57.16
NDF BS 54.19 60.25 57.63 60.12 59.09
D(%) +294 +1.86 +2.73 +3.50 +3.31
FM 20.53 2040 23.26 21.57 22.31
Himicellulose BS 18.86 19.84 22.08 21.40 21.84
D(%) —8.13 -2.75 -5.07 —-0.79 -2.11
M 26.81 3232 27.74 30.39 2891
Cellulose BS 29.61 33.78 30.35 32.30 31.70
D(%) +10.44 +4.51 +9.41 +6.28 +9.65
M 530 6.43 5.14 6.13 5.51
Lignin BS 572 6.63 5.20 6.42 6.01
D(%) +792 +3.11 +1.17 +4.73 +9.07

*FM= fresh matter before silage making. = BS=baled silage. D= differences of the concentration in %.

Table 3. Evaluation of silage quality ensiled with baled(BS) and conventional techniques(CS)

Stage of Organic acid(%)* Quality

Materials ns;llz(i.ge pH TDN(%)* (EUE/]I“(;) evaluagion
ing LA BA AA (ponit)

Baled silage(BS)
Barley H. dough 4.58 65.3 6.61 9.31 0.32 244 81
Rye s. dough 4.12 59.6 584 8.82 0.30 2.01 84
Spring oat s. dough 4.61 614 6.12 9.28 0.28 2.03 85
ftalian rye. Bioom 3.96 58.0 597 8.95 0.26 2.04 86
Orchardgrass Bioom 4.03 56.2 5.58 8.71 0.29 236 80
Alfalfa Bioom 5.02 549 543 8.87 0.35 2.59 74
Pasture mixt. Bioom 4.15 60.5 6.03 8.90 0.33 245 75

Conventional silage(CS)
Barley H. dough 4.80 63.7 6.48 9.24 0.40 249 78
Rye s. dough 4.09 56.4 5.60 8.65 0.33 2.14 78
Spring oat s. dough 4.75 58.9 5.82 9.17 0.39 233 76
Italian rye. Bioom 3.85 57.2 5.75 8.82 0.31 2.60 81
Orchardgrass Bioom 4.14 55.0 5.43 8.54 041 2.55 68
Alfalfa Bioom 5.26 535 5.07 8.89 045 3.03 63
Pasture mixt. Bioom 4.09 56.3 6.59 8.78 0.36 274 73

*TDN = total digestible nutrients, NEL=net cnergy lactation. LA=Ilactic acid, BA=butylic acid, AA = acetic acid based on silage DM.
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