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Prepared with Propionic Acid and Wilting
I. Fermentation characteristics of the silage
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Summary

This experiment was conducted to investigate the effects of propionic acid and wilting on fermentation

quality of Italian ryegrass silage. Grass material was wilted for a day before ensiling and propionic acid(0.

0, 0.2, 0.5 and 0.8 % of fresh matter) was applicated at ensiling time. Chemical composition, fermentation

acids, pH, microbial population and distribution of the nitrogen contents were evaluated. The results ob-

tained are summarized as follows:

1. The contents of dry matter and water soluble carbohydrate in the silage were increased by wilting,

and crude fibre, NDF and ADF were decreased with increasing propionic acid levels.

2. The pH values of the silage increased by increasing DM content, but decreased with increasing propio-

nic acid levels. Lactic acid content lowed in wilted silage, and acetic acid and butyric acid formation

were decreased with increasing propionic acid levels.

3. Total nitrogen content in the silage was increased(p<C.05) by addition of propionic acid and wilting,

and was the highest in the prewilting-0.8 %% propionic acid applicated silage. The production of NHs-

N was decreased with propionic acid and was the lowest in the 0.8 % treated silage.

4. The number of total bacteria and yeasts were estimated 10°~10’°, 10°~10° respectively. Moulds num-

ber were decreased with increasing propionic acid levels.
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Table 1. Chemical composition of Italian ryegrass for silage making (%, DM basis).
Dry matter Crude protein  Crude fat  Crude fiber Crude ash NFE NDF ADF WSC
14. 80 11.69 4.94 25.54 9.94 48.88 58.53 32.77 14.43
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Table 2. Effects of propionic acid and wilting on chemical composition of Italian ryegrass silage (%, DM ba-

sis}.
Pre Levels of Moisture Crude Crude
treatment propionic acid wet basis protein fiber Crude ash  NDF ADF wsc
0 86.54 12,18 30. 7 10. 848 71. 4% 37.68 3.04°
Direct 0.2 85. 38 10. 6P 27.6" 10. 38 67.18 35.7¢ 3.50°
cut 0.5 84. 4° 11. 3% 28. 48 10. 38 70.5% 35.8¢ 3.78¢
0.8 84 2° 11.1°¢ 27. 48 10. 3¢ 67. 14 35. 8¢ 5.87°
0 68. 0° 11.5%¢ 3L.0* 11.0* 67.48 39.6% 4.89°
Wilted 0.2 68. 6¢ 10.9¢ 29. 478 1114 62. 5¢ 37.88 5.30¢
0.5 66. 90 10.9¢ 28.1° 10. 28 63. 85¢ 36. 58¢ 6. 348
0.8 65. 0" 11, 4% 27.9® 9.88 61.1¢ 36. 4%¢ 7.31
There are no significantly differences between the means with the same letters (p<{.05) in the same column
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Table 3. Effects of propionic acid and wilting on pH and organic acids of Italian ryegrass silage (%,DM ba-

sis).

Pre treatment pr(I)‘I;Ji‘(/)fI:l]ii (:)fci d pH Lactic acid Acetic acid  Butyric acid Total acid
0 3.97 5.93 1.85 5.70 13.48
Direct 0.2 3.78 6.87 2.04 0.04 9.18
cut 0.5 3.79 6.98 1.67 0 8.65
0.8 3.93 3.29 1.27 0 4.56
0 4.91 1.38 0.96 7.34 9. 68
Wilted 0.2 4.96 1.75 0.45 3.34 5.54
0.5 4.89 1.96 0.36 0.39 2.72
08 4,82 1.88 0.46 0.12 2.46
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Table 4. Effects of propionic acid and wilting on

nitrogen content of Italian ryegrass silage
(mg/100g silage, wet basis).

Pre Levels of Total  Ammonia  B/A
treatment  propionic acid nitrogen(A) nitrogen(B) X 100(%)

0 288.3¢ 35.3% 12.2%

Direct 0.2 259.3%  29.1¢ 11.4%
cut 0.5 204.7¢ 19,67 6.8
0.8 282.7 19.77 6.9
0 504. 7Y 43,1 8.6
Wilted 0.2 453.7° 46,1 10.2"
0.5 520.0* 39.2% Tt
0.8 538.3* 37.38 6.4"

There are no significantly differences between the means with
the same letters(p<_ .05) in the same column.
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Table 5 Effects of propionic acid and wilting of
ltalian ryegrass silage on the number of
total bacteria, yeasts and moulds(Log ce-
lis/g fresh silage)

Pre Levels of Total e
treatment propionic acid bacteria Yeasts  Moulds

0 7.11 2.03 1.94
Direct 0.2 7.13 3.76 1.86
cut 0.5 7.16 2.26 1. 36
0.8 6.59 1. 45 1.04
0 6.92 2.89 2.23
Wilted 0.2 6. 96 2. 86 2.15
0.5 6.11 2.18 1.61
0.8 6..19 2.20 1.23
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