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Study on Baled Silage Making of Selected Forage Crops
and Pasture Grasses
I. Yield performance and nutritieve evaluation of bale silages as
affected by stage of growth
J. G. Kim, M. S. Han*, G. Y. Kim*, J. D. Han, W. S. Kang and C. N. Shin**

Summary

Baled silage making(BS) of selected forage crops was discussed during 1991~1993, to determine the best
cutting time of the plants for BS production, BS yields and silage quality. Seven species of forage crops and
pasture grasses(rye, barley, spring oat, Italian ryegrass, orchardgrass, alfalfa and grass-legume pasture mixtures)
were harvested at different stage of growth from young plant to physiological maturity, and baled in a self
constructed square baling chamber. Each bales, measured 90cm length, 60cm width and 50cm height, were
wrapped with 0.05mm thick polyethylene plastic film, and stored in stack silo. Each bales were weighed between
15~20 kg in dry matter basis. The effects of pre wilting and formic acid addition on the silage quality of young
plant materials, which contained high water concentration, was also evaluated during the experiment.

Rye plant including of barley and spring oat were evaluated as a good materials for baled silage making.
Fodder rye produced high quality BS with a value of silage quality point 84(Flieg’s point) when the plant
harvested at stage of greatest dry matter accumulation by 12.64 ton/ha. The best quality BS of barley was
obtained at stage of hard dough to yellow stage by 11.9 ton/ha dry matter yield and 81 point silage quality.

Italian ryegrass and pasture grasses including of orchardgrass, alfalfa and grass-legume pasture mixtures
procuced also high quality bale silage by harvesting at stage of late blooming. However pre witting operation and
formic acid addition was required for BS production of grass matertals because of high water contents. Water
contents of [talian ryegrass and other pasture species ranged 18.9%(Italian) to 20.8%(alfalfa). Silage quality point
of Italian BS harvested at late blooing was increased from 72 to 88 by 1/2-one day pre wilting and 0.3% formic
acid treatment. Silage quality of young plant materials of rye and other forage crops, barley and spring oat were

also improved markedly through the pre wilting treatment and formic acid addition.
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Table 1. Yield performance of barley and rye for baled silage making as affected by stage of
morphological development

Stage of growth

Crops PL Final Heading  Bloom Milk Soft Hard H]gyiziﬁli-
60cm leaves stage stage stage dough dough maturity

Barley (cv. Olvori)

GM (ton/ha) 25.47 33.21 4225 45.54 41.10 38.13 33.75 27.46
DM (ton/ha) 297 481 7.13 8.35 11.74 11.95 12.02 11.53
TDN (ton/ha) 1.60 2.67 3.85 434 7.17 7.65 7.80 7.50
NEL (1,000MJ/ha) 16.72 2694 37.58 44.19 70.20 73.92 76.04 72.41

Rye (cv. Maton)

GM (ton/ha) 2273 3736 47.31 48.56 4045 35.17 30.25 25.78
DM (ton/ha) 2.86 499 8.21 9.51 12.75 12.14 11.32 10.84
TDN (ton/ha) 1.62 279 4.46 5.18 7.39 7.02 6.56 6.17
NEL (1,000MJ/ha) 16.04 2594 41.50 49.63 69.80 65.13 60.37 58.40

PL = plant length, ~GM = green matter, DM = dry matter. TDN = total digestible nutrients, NEL = net energy lactation.

Table 2. Yield performance of Italian ryegrass and grass-legume pasture mixtures as affected by stage of
morphological development

Stage of growth

Crops PL PL Final Heading Bloom Milk Soft
30m 60m leaves stage stage stage dough

Italian ryegrass

GM (won/ha) 15.19 22.12 34.65 4245 41.07 28.12 22.38
DM (ton/ha) 1.73 2.32 4.29 6.41 842 7.66 6.97
TDN (ton/ha) 1.12 1.63 2.42 3.50 4.48 3.75 2.80
NEL (1,000MJj/ha) 9.80 16.48 23.54 36.08 42.73 34.39 26.73

Pasture mixtures

GM (ton/ha) 10.20 17.06 18.56 2545 20.12 16.16 15.07
DM (ton/ha) 1.07 2.35 2.72 4.54 5.26 5.13 4.95
TDN (ton/ha) 0.64 1.37 1.51 242 2,69 2.36 2.18
NEL (1,000MJ/ha) 6.48 13.72 14.48 23.40 27.81 24.59 22.04

PL = plant length, ~GM = green matter, DM = dry matter. TDN -= total digestible nutrients, NEL = net energy lactation.
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Table 3. Effect of pre-wilting treatment on dry matter concentration of selected forage crops and pasture

species
. Stage of growth
Crops trWlt]tmgt . : .
materials e@:;‘;n PL Final Heading Bloom Milk Soft Hard
60cm leaves stage stage stage dough dough
Rye 0 142 15.5 19.8 24.6 29.2 35.1 38.5
172 20.8 21.0 26.6 29.3 33.2 38.5 429
1.0 247 26.5 325 346 379 436 46.6
Barley 0 14.8 15.9 20.8 238 27.1 325 37.6
172 194 226 29.3 29.7 321 378 420
1.0 24.5 27.2 30.0 345 37.2 417 483
Spring 0 15.0 17.5 18.6 22.1 27.6 322 357
oat 172 194 221 264 28.5 32.6 38.1 40.4
1.0 24.8 27.0 29.7 31.8 37.8 41.7 452
Itlian 0 13.5 15.6 17.5 18.9 27.1 328 39.8
ryegrass 172 184 20.3 22.1 252 31.0 372 43.1
1.0 22.8 25.1 28.6 315 37.6 40.7 45.2
Pasture 0 14.8 16.2 17.3 204 28.0 313 38.7
mixtures 112 184 19.6 22.1 255 30.7 36.6 442
1.0 21.5 24.6 275 305 36.1 414 46.8
Alfalfa 0 12.9 16.7 18.3 20.8 28.2 35.0 41.5
12 15.7 19.6 23.4 26.0 31.8 396 45.0
1.0 19.3 24.1 27.8 30.3 375 437 48.4
PL = plant length.
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Table 4. Baled silage yields of rye, ltalian ryegrass, aifalfa and grass-legume pasture mixtures

Crops Stage of Dry matter (ton/ha) TDN (ton/ha)
harvesting 1993 1994 Average 1993 1994 Average
Rye Milk stage 11.82 13.25 12.64 6.73 7.55 7.14
Barley Hard dough 1138 12.45 11.92 7.34 8.03 7.69
Spring oat Soft dough 8.60 8.22 8.41 5.07 485 4.9
Italian
1st cut Bloom stage 9.11 8.04 8.58 4.82 426 4.54
2nd cut PL 80cm 5.57 4.90 5.23 312 274 2.93
Total 14.68 12.94 13.81 7.94 7.00 747
Alfalfa
Ist cut Bloom stage 483 4.09 4.46 277 235 2.56
2nd cut Bloom stage 350 3.36 343 2.06 1.98 2.02
3rd cut PL 80cm 261 2.85 273 1.57 1.72 1.65
Total 1094 10.30 10.62 6.40 6.05 6.23
Pasture mixture
st cut Bloom stage 537 4.05 4.71 2.81 2.12 247
2nd cut PL 80cm 3.96 3.40 3.68 2.19 1.88 2.04
3rd cut PL 80cm 3.13 3.01 3.07 1.70 1.63 1.66
Total 1241 10.50 11.46 6.70 5.63 6.17

PL = plant length, TDN = total digestible nutrients.
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Table 5. Evaluation data on the organic acid
associated with stage of silage making

fermen
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tation and silage quality point of bale silages

Stage of DM Organic acid (% in DM) Silage quality
Crops R R pH .
silage making (%) LA BA AA (point)
Rye Heading 19.8 4.30 6.49 1.92 3.38 35
Bloom 24.6 4.34 8.20 0.79 3.17 51
S. dough 29.2 4.87 8.72 038 3.05 70
H. dough 35.1 5.15 8.50 042 341 65
Barley Heading 20.8 4.50 7125 1.87 3.51 36
Bloom 23.8 442 8.34 0.96 2.34 53
S. dough 27.1 4.87 8.77 0.50 224 66
H. dough 37.6 5.05 9.26 0.47 2.28 69
Spring Heading 18.6 4.39 6.94 1.83 344 33
oat Bloom 22.1 4.30 7.58 0.64 2.32 58
S. dough 276 4.61 9.12 0.39 2.45 1
H. dough 35.7 4.96 9.75 047 2.26 68
Italian Heading 17.5 4.34 875 0.50 298 61
ryegrass Bloom 18.9 445 8.61 0.29 3.53 72
S. dough 27.1 451 8.39 0.33 3.07 76
Pasture Heading 17.3 4.29 8.76 0.61 2.46 61
mixture Bloom 20.3 4.50 8.58 042 2.30 67
S. dough 28.0 4.58 8.63 043 273 70
LA = lactic acid, BA = butylic acid, = AA = accetic acid.
Silage quality was evaluated by Fliegs point: point 81 —100 = class I, 61—80 = class [[, 41—60 = class . 21—40 = class

N, 0-20 = class V.
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Table 6. Evaluation data on the organic acid fermentation and silage quality point (Fliegs point) of baled
silage for rye and other forage crops and pasture species

Materials, type Stage of Organic acid(%) Quality
of silage making silage making Treatment pH LA BA AA ev@g%’n

Baled silage(BS)

Rye S. dough FA 4.12 8.82 0.30 2.01 84
Barley H. dough FA 4.58 9.31 0.32 2.44 81
Spring oat S. dough FA 4.61 9.28 028 2.03 85
Ttalian Bloom W+FA 3.96 8.95 026 204 86
Orchardgrass Bloom W+FA 4.03 8.71 0.29 2.36 80
Alfalfa Bloom W+FA 5.02 8.87 0.35 2.59 74
Pastrue mixtures Bloom W+FA 4.15 8.90 0.33 245 75

Custom Silage(CS)

Rye S. dough FA 4.09 8.65 0.33 2.14 78
Barley H. dough FA 4.80 9.24 040 249 72
Spring oat S. dough FA 4.75 9.17 0.39 233 76
Italian Bloom W+FA 3.85 8.82 031 2,60 81
Orchardgrass Bloom W+FA 4.14 8.54 041 255 68
Alfalfa Bloom W+FA 5.26 8.89 045 3.03 63
Pastrue mixtres Bloom W+FA 4.09 8.78 0.36 274 73
LA = lactic acid, BA = butylic acid, AA = accetic acid.
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Table 7. Effect of pre-wilting treatment and formic acid addition on organic acid fermentation and silage

quality point in the baled silage making

Stage of Tret- DM Organic acid(% in DM) Quality
Crops silage pH evaluation
making ment (%) LA BA AA (point)
Rye Bloom None 19.8 4.30 6.49 1.92 3.38 35
stage FA 207 4.17 6.97 1.03 3.04 42
W+FA 315 4.01 9.13 0.28 251 84
Heading None 24.6 4.34 8.20 0.79 3.17 51
stage FA 246 4.08 8.76 0.30 246 81
W+FA 339 3.96 9.41 0.27 240 86
Spring Bloom None 18.6 4.39 6.94 1.83 3.44 33
oat stage FA 19.7 4.18 7.15 1.01 3.15 42
W+FA 297 4.10 8.84 0.28 2.40 81
Heading None 23.1 4.30 7.58 0.64 2.32 58
stage FA 237 4.16 7.70 0.41 2.28 64
W+FA 31.8 4.06 8.61 0.26 2.30 84
Italian Bloom None 175 4.34 8.75 0.50 2.98 61
ryegrass stage FA 18.3 4.25 8.97 041 2.46 70
W+FA 298 396 9.41 0.23 2.30 88
Heading None 18.1 445 8.61 0.29 353 72
stage FA 19.6 392 8.94 0.21 2.33 81
W+FA 327 3.87 9.46 0.24 2.38 88

FA = formic acid 0.3%, W = wilting treatment 1/2 day.
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