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Summary

This experiment was conducted to investigate the effects of formic acid addition(0.2%, 0.4% and

0.6% levels) and wilt on the quality of barley silage in accordance with growth stage, and pH and organic

acid content were also analyzed. The results obtained were summarized as follows:

1.

In the chemical composition of raw barley, moisture, crude protein and crude fat were decreased
with advancing the maturity, but crude fiber and NFE were reversely increased. The water soluble
carbohydrate content was 12.7% in the milky stage and was the highest among growth stages. It
was also decreased with advancing the maturity.

The crude protein content of barley silage was increased by addition of formic acid and wilt treatment.
ADF and NDF content were increased with advancing the maturity. ADF content was decreased
in proportion to addition of formic acid.

pH tended to a little increase with advancing the maturity and was a little low by increasing the
level of formic acid. The lactic acid content was the highest in the milky stage and in the 0.6%
formic acid addition.

Based on the above results, it would be suggested that the superior quality of barley can be produced

from the heading stage to the milky stage and from 0.4% to 0.6% in the level of formic acid for the making

of barley silage.
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Table 2. Chemical composition of barley in accordance with growth stages (%,

DM base)

Composition
S Moisture C.P E.E C.F NFE Ash NDF ADF WSC Cellulose
tage
Boot 82.6 19.2 3.8 19.4 51.2 6.2 48,0 22.6 7.4 18.1
Heading 81.6 4.5 2.0 2.3 51.3 59 631 3.6 8.5 23.8
Milky 72.7 1221 2.4 246 541 6.8 71.1 289 12,7 23.1
Dough 65.7 10.9 2.1 21.9 57.6 7.5 67.1 315 10.1 24.1
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Table 3. Chemical composition of barley silage by the stage of maturity DM basis (%)

Stage Treatment Mois. C.P E.E C.F NFE Ash NDF ADF WSC Cellulose
Control 85.5 19.3 6.9 28.3 380 7.5 545 40.3 3.9 29.9
Formic 0.2% 85.8 19.5 5.4 28.5 398 6.8 57.3 3l2 7.7 25.2
Boot Formic 0.4% 85.4 19.0 4.1 21.2 484 7.3 46.8 28.3 9.2 20.9
Formic 0.6% 8.2 19.4 45 208 47.9 7.4 50.6 252 119 17.9
Wilt 79.9 20.7 5.4 21.3 4.9 7.7 5.6 29.1 12.3 21.0
Control 84.6 14.5 6.1 30,3 43.1 6.0 631 33.0 9.4 26.4
Formic 0.2% 84.4 14.8 56 277 459 6.0 64.7 34.9 12.3 26.1
Heading Formic 0.4% 83.8 14.2 4.8 26,3 483 6.4 61.4 311 129 23.7
Formic 0.6% 85.5 14.0 4.3 26.6 484 6.7 61.0 26.8 12.9 19.8
Wilt 78.6 14,0 54 29.8 44.8 6.0 66.3 34.1 6.1 26.3
Control 73.3 10,7 4.9 24,2 524 7.8 683 353 10.1 26.9
Formic 0.2% 74.3 11.0 51 255 519 6.5 635 324 5.6 27.4
Milky Formic 0.4% 74.9 11.6 4.7 239 533 6.5 599 32.3 5.9 25.8
Formic 0.6% 77.1 11.1 5.3 24.6 53.3 57 59.8 3L5 6.2 24.0
Wilt 73.2 10,7 4.0 245 535 7.3 731 371 4.1 25.3
Control 73.3 9.9 3.8 222 57.0 7.1 63.2 42.6 6.7 33.2
Formic 0.2% 68.6 9.8 3.4 281 522 65 668 360 5.2 24.8
Dough  Formic 0.4% 70.4 8.6 2.0 20.6 64.0 4.8 69.3 34.9 7.3 28.1
Formic 0.6% 68.9 8.8 2.7 354 482 49 70.0 325 8.6 21.5
Wilt 67.7 9.6 2.3 380 44.2 59 738 412 9.0 30.1
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Table 4. pH and organic acid composition of silages

Stage Treatment pH Organic acid (%) Flieg’s

Acetic Butyric Lactic Total score

Control 4.4 0.32 - 1.08 1.40 95

Formic 0.2% 4.1 0.49 - 1.46 1.95 95

Boot Formic 0.4% 4.1 0.75 - 1.44 2.19 88
Formic 0.6% 3.9 1.08 - 1.67 2.75 88

Wilted 4.2 0.64 - 1.08 1.72 88

Control 4.9 0.57 - 1.51 2.08 95

Formic 0.2% 3.1 0.50 - 1.66 2.16 95

Heading Formic 0.4% 4.1 0.50 - 1.25 1.75 95
Formic 0.6% 4.1 1.25 - 1.08 2.33 70

Wilted 4.8 0.49 - 1.09 1.58 88

Control 5.1 0.30 0.12 1.41 1.83 80

Formic 0.2% 4.4 0.35 0.02 1.74 2.1 100

Milky Formic 0.4% 4.7 0.42 - 1.88 2.30 100
Formic 0.6% 4.5 0.56 - 2.23 2.79 95

Wilted 5.1 0.22 - 1.23 1.45 100

Control 5.1 0.40 0.12 1.43 1.95 75

Formic 0.2% 4.9 0.26 0.14 1.27 1.67 80

Dough Formic 0.4% 4.7 0.71 - 1.03 1.74 80
Formic 0.6% 4.6 1.04 - 1.72 2.76 83

Wilted 5.2 0.34 - 1.71 2.05 100
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