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Summary

Experiments were.conducted to study the effects of formic acid on the quality of the rye silages at
.the different dry matter content (19.2, 28.6, and 32.2%) and different formic acid addition levels (0.00,

0.24,.0.48 and 0.71%).

Rye were taken at vegetative stage (plant height 40cm) on November 29, 1984. Herbage were adjusted

.dry ,matter contents by wilting. Materials were ensiled in small polyethelene film bag after addition planned

. formie acid, and stored under room temperature.

The results obtained are as follows:

1. 1In the visual observation of silage quality by addition of formic acid in unwilted silage show more clear

brownish-yellow color and sweet flavor and less acidity compared with untreated formic acid.

2. The pH values of the silage increased by increasing DM content. At lower dry matter contents in materials,

the pH values decreased with increased formic acid levels.

non significant difference were observed.

At higher dry matter content silage, however,

, 3.  The formation of total organic acid decreased by increasing DM content in the materials, and there

appeared a significant difference (P<<.01) among formic acid levels. The organic acid contents in silage

decreased with higher formic acid levels.

4. The water soluble carbohydrate in silage increased by increasing DM content. And it was also increased

(P<01) with increased formic acid addition level.

5. The production of NH3 - N decreased (P<01) with increasing the addition of formic acid, and decreased

by increasing DM content in materials.

6. . The in vitro dry matter digestibility of silages showed not difference among dry matter contents of the

materials but at 0.71% addition of formic acid in unwilted silages appeared higher (P<<05) digestibility

compared the others (0.00,% and 0.24%).
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Table 1. Chemical compsition of the rye plant, DM basis (%)*
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Chemical composition

Treatments

Dry matter Crude protein Crude ash W.S.CcP
Unwilted material 19.2+0.41 26.6%0.70 11.5+0. 29 18.38" *0.41
Wilted material 28.6+0. 52 25.210.80 11.410.07 16.b0 +0.41
Wilted material 32.2%0.70 27.610.60 11.6£0.26 15,7 £0.41

*Mean of 3 replication  standard deviation

**Values within a column followed by the same letter are not significantly different at the 5% level by LSD test.

1) W.S.C. : water soluble carbohydrate.
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Table 2. Chemical composition of the rye silages, DM basis (%)*

Treatments Formic acid Dry Crude Crude W.S.C
(DM, %) added (%) matter Protein ash '
0 19.3 26.8 1.9 1. 8%*s
+0.27 +0,72 +0.57 +0.16
0.24 19.2 27.5 1.7 2.3
1) Unwilted +0.36 +1.05 +0,17 +0.12
?;gagze)s 0.48 19. 4 26.8 11.8 4.5
+0.36 +0,82 +0,31 +0,17
0.71 19. 4 27.4 1.5 7.5¢
+0, 46 +1.05 +0. 46 +0.36
0 28.5 2.5 115 2.6
+0.87 +1.32 +0. 44 +0.10
0.24 28.6 27.1 1.6 3.8b
2) Wilted +1.02 +0.85 +0.17 +0.16
zgggf 0. 48 28.7 26. 6 1.8 5. 2¢
+0.71 +1,07 +0. 46 +0.27
0.71 28.5 26.3 1.7 6.7¢
+0.92 +0.42 +0.61 £0.31
0 32.3 26.7 119 2.8
+0.76 +0.53 +0. 17 +0.10
3) Wilted 0.24 32.1 27.1 1.6 3.2
Silages +1.05 +0.80 +0.27 +0.10
(32.2) 0.48 32.4 27.0 11.8 4.6
+1.25 +0.56 +0.40 +0.21
0.71 32.3 2.5 1.7 6. 8¢
+0.85 +0.56 +0, 20 +0,27

*Mean of 3 replication & standard deviation

* % Values within a column followed by the same letter are not significantly different at the 1% level by L.SD test.
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Table 3, Composition of organic acid in silages, DM basis (%) "

Treatments Formic acid PH La.ctic Ac:etic Bu.tylic To.tal NHB_N**‘X‘IOO
(DM, %) added (%) acid acid acid acid Total-N

0. 00 4.34° 7.12° 4.46° 0.46° 12.04° 22. 02
+0.01 +0.70 +0.04 10.04 +0.15 +2.0
0.24 4.11° 6.85° 3.590 0.41° 10.85° 6.7
Unwilted +0.02 £0.07 £0.56 40.03 +0.16 +0. 27
fl'gag;)s 0.48 3.95¢ 5.38" 3.40¢ 0.13" 8.91° 6.5b
+0.01 +0.05 +0.06 +0.02 +0.13 +0. 46
0.71 3.94¢ 4.48 2.56¢ 0.07° 7.11¢ 3.3¢
£0.03  *0.07 +0.03 +0.02 +0.10 +0. 20
0.00 4.67° 5.85° 3.91° 0.15° 9.91° 11.4°
+0.03 +0.05 +0.05 +0.03 +0.12 +0. 66
0.24 4.46° 5.19° 3.49° 0.13* 8.81° 8.9
Wilted ‘ +0.02 +0.27 +0.07 +0.01 +0.15 +0. 56
Silages 0.48  4.22° 493 3.07¢ 0.08" 8.08¢ 7
(28.6) +0.01 +0.06 +0.04 +0.01 +0.10 +0.36
0.71 4.05¢ 4.35¢ 3.17¢ 0.07° 7.59¢ 7.0¢
" +0.01 40.09 +0.04 +0.01 40.13 +0. 36
0.00  4.57° 5.30° 3,53 0.14 8.97¢ 10. 1°
wnteé +0.04 +£0.13 +0.06 40.03 +0.23 +0. 44
Silages 0.24 4.63° 4.78 2.88b 0.08 7.74b 7.7
(32.2) +0.02 £0.05 +0.03 +0.01 +0.07 +0. 61
0.48 4.48° 3.61¢ 1.89¢ 0.05 5.55¢ 5. 2¢
C 002 +0.05 +0.02 +0.02 +0.10 +0.27
0.71  4.50° 3.39¢ 1.72¢ 0.06" 5.17 6. 4¢
+0.03 +0.04 +0.02 40.01 +0.08 £0. 40

1) Mean of 3 rep lication & standard deviation

*Values within a column followed by the same letter are not significantly different at the 5% level by LSD test.

**at the 1% level.
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**Values within a column followed by the same letter are not significantly different at the 5% level by LSD test,
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