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ABSTRACT

The aim of the present study was to determine the impact of silage additives on fiber fractions of mott grass silage at
varying fermentation periods. For this purpose, mott grass was cut at two stages of maturity (45 and 60 days) from the
field of Livestock Experiment Station, University of Agriculture Faisalabad. The cane molasses and crushed corn was
used @ 0, 1, 3 and 5 % of the fodder (dry matter) along with three fermentation periods (30, 35 and 40 days). Study
results indicated that there was a significant decrease (P <0.05) in neutral detergent fiber (NDF), acid detergent fiber
(ADF) and cellulose contents due to additives and fermentation periods. However, an increasing trend in cell wall
contents was observed where no additive was added. On over all basis, NDF, ADF and cellulose contents decreased from
72.69-71.47; 43.06-43.70 and 39.86-39.23%, respectively due to increase in additive level from 0-5% but the decrease in
NDF and ADF contents was 72.28-71.59 and 42.57-41.97% due to fermentation period. The effect of fermentation
period on cellulose contents was non-significant. The addition of molasses @ 3% was found optimum to reduce cell wall
fractions at 35days fermentation period.
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INTRODUCTION al., 1986) to fresh mott grass at ensiling has resulted in
increased lactic acid production.  Successful silage

feeding the world over. In developing countries like ~ conditions and a low pH. The low pH, is usually
Pakistan, low per acre fodder yield and limited area under ~ accomplished through the fermentation of sugars in the
fodder cultivation are the major constraints in economics ~ Crop to lactic acid by lactic acid bacteria, decreases plant
livestock production. There are two fodder scarcity ~ €nzyme activity and prevents the proliferation of
periods (Nov-Jan and May-Jul) in Pakistan, resulting a detrimental microorganisms, especially clostridia and
negative impact on livestock production (Bilal, 1998). ~ enterobacteria (Woolford, 1984). The type of additive
Preservation of fodder as hay and silage are the used can also influence the amount of fermentation end
alternatives for continuous fodder supply to livestock  Products. Use of molasses as an additive, increases the
round the year. The other way to improve the current ~ @mount of fermentation end products due to the
situation is the introduction of high yielding forage ~ fermentation of the available sugars (Abou- Roya et al.,
varieties such as mott grass. It is high quality forage that ~ 1973). Molasses enriches the fresh material with
maintains its quality over long re-growth intervals and ~ carbohydrates and fills the gaseous pores, thereby
has the potential to provide fodder in one slump period ~ reducing the influx of oxygen in the silage (Lattemae et
(May-Jul) If mott grass is preserved as silage during this ~ @l., 1996). Corn is rich in non-fiber carbohydrates and is
period and fed during second slump period (Nov-Jan), an alternative source  to _prowde fermentable
regular fodder supply can be ensured. Due to its highdry ~ carbohydrates for silage fermentation (Kung et al, 2000).
matter production under good soil fertility and proper ~The present study was conducted with an aim to evaluate
management, it is frequently used in cut and carry the molasses and corn as additives and th_elr consequent
systems. Silage seems to be the most suitable alternative  €ffect on cell wall fractions of mott grass silage.

to preserve it, as haymaking due to the great stem

proportion impairs adequate moisture  reduction. MATERIALS AND METHODS
However, low dry matter contents and reduced amounts . .
of water soluble carbohydrate (WSC), together with a Mott grass was obtained at 45 and 60 days of its

high buffering capacity, are considered limiting factors to re-growth from the field adjacent to Livestock
a successful fermentation when ensiling. Adding WSC Experiment  Station, ~ University ~ of  Agriculture,
sources such as molasses (Yokota et al., 1991), glucose Faisalabad. The mott grass was chopped with an average

(Tamada et al., 1999), and cassava meal (Panditharatne et particle length of %2 inches and thoroughly filled in plastic
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boxes by mixing two additives (molasses, corn), @ 0, 1,
3 and 5 % of forage DM, with three replicates each. In
this way 72 silos for each stage of cut were prepared and
kept at room temperature. Three silos of each treatment
were opened at each fermentation period for each stage of
cut for determination of neutral detergent fiber (NDF),
acid detergent fiber (ADF) and Cellulose by using the
methods as described by Van Soest et al., (1991).

Statistical analysis: The data on each parameter was
analyzed according to Completely Randomized Design
with four factors and three replicates. The means were
compared using Least Significance Difference test (Steel
et al., 1997). A COSTAT computer package (CoHort
Software, Berkeley CA, USA) was used for analysis of
variance of data for all parameters.

RESULTS AND DISCUSSION

The change in NDF contents of mott grass silage
has been presented in Table 1. Statistical analysis
indicated that NDF contents of mott grass silage
decreased significantly (P <0.05) due to type of additives,
level of additives and fermentation periods, but 3 % level
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of additive did not differ significantly from 5 % level
(Table 2).

The ADF contents of mott grass silage as
influenced by stage of cut, type of additive, level of
additives and fermentation periods has been mentioned in
Table 3. Analysis of the data indicated a significant (P
<0.05) difference in ADF contents by increased level of
additives and type of additive. However, there was non-
significant difference in ADF values at 35 and 40 days
fermentation periods (Table 4). Almost a similar trend
was found in case of cellulose contents of mott grass
silage except there was non-significant difference
between varying fermentation periods, type of additive
and 3 and 5 % level of additive (Table 5 & 6).

The results of the present study are in line with
those of Kung et al., (2000); Nelson and Satter (1992),
Shepherd and Kung (1996) who reported that there must
be some decrease in cell wall fractions due to the partial
acid hydrolysis of hemicellulose and the entire fiber
fractions. Additives reduced the NHs;-N contents and
subsequently the fibrous fraction of the silage (Rooke et
al., 1988; Gordon 1989). Similar findings were reported
by Coblentz et al., (1998) and Johnson et al., (1999).
Various previous studies (Acosta et al., 1991; De Boever
et al., 1993) also indicated that there was effect of

Table 1: Neutral detergent fiber (%age) of mott grass silage as affected by level of additives and fermentation period

Additives  Levels 45 days stage of cut 60 days stage of cut
Fermentation periods Fermentation periods
Molasses 30 35 40 30 35 40
0% 69.98+0.018  70.33+0.338 69.95+0.026 75.00+0.006  75.10+0.022 75.16+0.0015
1% 69.90+0.022  69.75+0.026 69.70+0.006 74.90+0.022  74.45+0.026 74.31+0.026
3% 70.10+£0.022  70.02+0.032 69.98+0.018 74.41+0.026  74.00+0.006 70.20+0.023
5% 69.95+0.026  69.80+0.022 69.53+0.026 73.95+0.026  73.90+0.022 73.80+0.023
Corn 0% 70.33+0.335  70.15+0.026 70.20+0.023 75.02+0.032  74.90+0.015 74.98+0.022
1% 69.85+0.026  69.90+0.027 69.00+0.006 75.00+0.006  74.65+0.026 74.36+0.021
3% 69.80+0.018  68.42+0.192 68.80+0.018 74.87+0.015  73.68+0.020 73.40+0.023
5% 68.93+0.023  68.01+0.003 68.35+0.026 74.53+0.021  74.28+0.020 73.83+0.021
Table 2: Mean comparison of Neutral detergent fiber of mott grass silage
Stage of cut Mean (%)
45 days 69.71°
60 days 74.27°
Additives
Molasses 72.00°
Corn 73.88°%
Level of additives

0% 72.59°

1% 72.14°

3% 71.50°

5% 71.47°

Fermentation periods

30 days 72.28°

35 days 71.95°

40 days 71.59°

Values with different superscripts differ significantly (P <0.05)
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Table 3: Acid detergent fiber (%age) of mott grass silage as affected by level of additives and fermentation period

Additives Levels 45 days stage of cut 60 days stage of cut
Fermentation periods Fermentation periods
Molasses 30 35 40 30 35 40
0% 39.70+0.022  39.75+0.026  39.90+0.023  46.20+0.023  46.25+0.021 46.75+0.021
1% 39.65+0.021  38.43+0.021  38.15+0.012  46.10+0.023  45.40+0.023 45.10+0.026
3% 38.65+0.026  37.284+0.022  37.90+0.027  45.73+0.021  45.90+0.015 45.48+0.107
5% 38.85+0.021  37.10+0.023  37.80+0.027  45.80+0.015 44.85+0.021 44.70+0.017
Corn 0% 39.35+0.032  39.51+0.020  40.00+0.006  46.60+0.006  46.76+0.015 46.03+0.672
1% 39.00+0.006  38.20+0.023  38.16+0.021  46.36+0.015 45.15+0.026 45.30+0.020
3% 38.90+0.022  38.40+0.015  38.20+0.015 45.51+0.006  45.55+0.021 44.85+0.021
5% 38.50+0.015  38.104+0.023  38.00+0.006  46.35+0.032  45.60+0.006 45.03+0.028
Table 4: Mean comparison of Acid detergent fiber of mott grass silage
Stage of cut Mean (%)
45 days 38.64"
60 days 45.72°
Additives
Molasses 42.14°
Corn 42.22°
Level of additives
0% 43.06
1% 42,08
3% 41.88°
5% 41.70°
Fermentation periods
30 days 42.57°
35 days 42.01°
40 days 41.97°
Values with different superscripts differ significantly (P <0.05)
Table 5: Cellulose (Y%age) of mott grass silage as affected by level of additives and fermentation period
Additives Levels 45 days stage of cut 60 days stage of cut
Fermentation periods Fermentation periods
Molasses 30 35 40 30 35 40
0% 38.48+0.173  38.71+0.020 38.81+0.020  41.00+0.006  41.21+0.026 41.26+0.021
1% 38.10+0.023  37.931+0.021  38.47+0.006  40.95+0.021  40.38+0.015 40.84+0.015
3% 38.23+0.017  37.89+0.026  38.26+0.021  40.75+0.023  39.85+0.031 40.60+0.018
5% 37.95+0.021  37.91+0.020 37.83+0.021  40.78+0.020  40.55+0.006 39.20+0.023
Corn 0% 38.68+0.021  40.00+£0.006  39.91+0.015  40.10+0.022  40.15+0.015 40.10+0.023
1% 38.43+0.021  38.3240.018  37.53#0.032  39.95+0.006  40.91+0.020 40.15+0.021
3% 37.85£0.021  38.61+0.026  38.28+0.012  40.58+0.019  39.10+0.026 40.51+0.026
5% 38.23+0.025  37.8240.059  38.44+0.015  40.16+0.021  40.65+0.006 40.13+0.006

additives on the fiber contents during ensiling. Yang et
al., (2004) pointed out that the NDF and ADF
concentrations in silages were diluted (P<0.05) by the
addition of additives. Similarly, comparison of herbage
and silages indicated that ensiling resulted in a clear
decrease in NDF concentrations. This might be due to the
acids produced during fermentation that hydrolyzed NDF
(Jaakkola et al. 2006). Hydrolysis of NDF-bound N
during ensilage may account for a major part of the
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reduction in NDF concentration (Jones et al., 1992; Rinne
et al., 1997). Hemicellulose also undergoes considerable
breakdown by enzymatic action during the early stages of
ensiling which is gradually suppressed by acid hydrolysis
(Woolford, 1984). Bolsen, (1995) pointed out that lower
pH levels increased chemical hydrolysis of some
polysaccharides which can reduce the fiber content of the
ensiled forage.
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Table 6: Mean comparison of cellulose of mott grass silage
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Stage of cut Mean (%0)

45 days 38.36"
60 days 40.41°

Additives
Molasses 39.41°
Corn 39.39°

Level of additives
0% 39.86°
1% 39.33°
3% 39.21°
5% 39.23°
Fermentation periods

30 days 39.38°
35 days 39.37°
40 days 39.39°

Values with different superscripts differ significantly (P <0.05)
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