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Table 1 Chemical composition of ensiled forage before additives.

Moisture CP WSsC NDF ADF Pllle‘?l
(%) (%DM) cellulose
7.1 18.2 6.3 49.4 39.1 10.3

CP: Crude protein, WSC: Water-soluble carbohydrate, NDF: Neutral detergent fiber, ADF: Acid detergent fiber, DM: Dry matter.
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Table 2 Fermentative characteristics of the silages, compared by analysis of variance.

Acids (%DM) Flieg's NH;—
pH
Lactic Acetic  Propionic  Butyric Total mark  (%TN)
20°C Control 5.444 4.26° 2.30° 0.08 1.2342 7.85° 31.0 19.4s
LAB 4.838 7.322 3.14%° 1.08 0B® 10.582 83.5 14 .42
CEL 4.778 6.822° 3.372 0.12 0.208° 10.532 64.5 14.52%°
MIX 4,538 8.10° 2.612® 0.05 0.22480 10.982 78.0 9.9°
30C Control 48448 7.63AB0 2 Qgb 0.19 0 10.75° 86.54%2 13.5
LAB 4. 768" 7.8248B> 3 3Rab 0.32 0 11.492° 81.5%8a 13.7
CEL 4.728° 6.218® 4.632 0.60 0 11.47° 66.08° 12.4
MIX 4.48¢¢ 10.23%e 3.98@ 0.25 0 14 .45 87.0% 11.1
40°C Control 4.6942 7.878 2.10° 0.07 0 10.0328»¢ 97 .0 11.1
LAB 462488 6.81°8 1.97° 0 0 8.798¢ 96.0 9.7
CEL 4.468¢P 8.478 3.53 0.20 0 12.174B8> 85 () 11.1
MIX 4.31¢¢ 11.304 2.47% 0 0 13.7642 98.5 9.7
Temperature (T) * % % % * % * %k * ¥ * % * %
Additive (A) * % % % * k % % * % % %
TXA * % * * % *

LAB: Lactic acid bacteria, CEL: Cellulase, MIX: LAB + CEL, DM: Dry matter, TN: Total nitrogen.
* % and columns with different upper-case scripts are significant at P <0.01.
* and columns with different lower-case scripts are significant at P <0.05.
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Table 3 Carbohydrate composition of the silages, compared by analysis of variance.

Moisture WSC NDF ADF Hemi-
(%) cellulose
(%DM)

20C Control 79.2 1.1 51.92 42 4 9.6
LAB 79.3 1.1 50.5° 42.1 8.4
CEL 79.4 1.2 50. 7% 41.5 9.3
MIX 79.3 1.2 50.4° 41.3 9.2

30C Control 78.98¢ 0.9° 52.6482 43.283° 9.4
LAB 79.4ABeC 1.0° 52.742 43. 32 9.4
CEL 80.042 1.18° 51.148P 42 .62 8.5
MIX 79.9r8b 1.28 50.380 41.8° 8.6

40°C Control 78.58¢ 1.08¢ 51.5% 42 .02 9.5
LAB 78 . 7ABbC 1.18® 49 780 41 .28v 8.6
CEL 79 5488 1.18Bbe 49 . 48vc 4] .18® 8.3
MIX 79.742 1.842 48.78¢ 40.0° 8.8

Temperature (T) * % * ok * % * %

Additive (A) * % * % * % *

TXA * * * *

LAB, CEL and MIX: See Table 2, WSC, NDF, ADF and DM: See Table 1.
% % and columns with different upper-case script are significant at P <0.01.
* and columns with different lower-case script are significant at P <0.05.
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Table 4 Relationships among the fermentation characteristics and fiber composition of the silages.

pH Lactic acid Butyric acid NH,—N Flieg’s mark NDF ADF Hemicellulose
pH -
Lactic acid —0.8265%* -
Butyric acid 0.7826** —0.5991** -
NH;—N 0.8943** —0.6353** 0.7190**

Flieg’s mark —0.7776** 0.7038** —0.8521** —0.8135** -

NDF 0.6494** —0.5228** 0.2458
ADF 0.5363** —0.5119* 0.0792
Hemicellulose ~ 0.3692 —0.1684 0.3386

0.5558**  —0.3443 -

—0.2658 0.8495** -
—0.2257 0.5304** 0.0034 -

NDF and ADF: See Table 1, *P<0.05, **P <0.01.
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Summary

This study was conducted to clarify the effects

of lactic acid bacteria (LAB), cellulase (CEL), and
temperature on the fermentation quality and

carbohydrate composition of alfalfa

silage.

Second-cut alfalfa was ensiled in batches with
LAB, with CEL, with a LAB-CEL mixture (MIX),

or with no additives (control).

Each batch was

stored in incubators at 20, 30 and 40C.

1.

The fermentation quality of all the silages im-
proved as the temperature increased from 20 to
40°C.

. Improved fermentation quality was found in

LAB or CEL added silages stored at 20C and in
MIX-added silages at all temperatures inves-
tigated.

. The amount of neutral detergent fiber (NDF)

was lowest in the silages stored at 40C.

.In MIX-added silages, water-soluble carbo-

hydrate (WSC) was generally higher, whereas
the NDF and acid detergent fiber (ADF) con-
tent were relatively low.
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