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SUMMARY

An experiment to determine the effects of
Lactobacillus plantarum inoculant and carbo-
hydrase on the nutritive value and fermentation
of Tridax procumbens  (goat button) silage was
carried out. T. procumbens  was harvested at
flowering stage, chopped to 1.3 cm length and
ensiled in glass jars. The carbohydrase solution
and L. plantarum were applied to the plants alone
or together and there was a control experiment
with T. procumbens  alone. All the treatments
were replicated three times. During the ensiling
process, samples were collected at 5, 10, 15, 20,
25, 30 and 35 days for microbiological and nutritive
analysis. Bacterial quantification was done using
nutrient agar (0xoid).

The results showed that, in general,
treatments caused a reduction on microbial count.
As time of ensiling increases, there was a
reduction in bacteria and mould, specially, and
also in yeast counts which is faster up to 20 days
of ensiling. The population of yeasts was
significantly higher than others. There was also
reduction in pH values with addition of the bac-
teria inoculants and the carbohydrase. From the
proximate analyses, ensiled Tridax procumbens

had higher moisture content than fresh plant but
the ash, fat, CF, CP, CHO and dry matter content
was lower in the ensiled material at 5 days of
ensilage. At 35 days of ensilage the moisture
content, fat, CF, CP, CHO and DM was even lower
(p<0.05). The untreated ensiled control had closer
value of proximate analyses to the fresh material
especially at 5 days after ensilage. In conclusion,
there was a reduction in microbial count, PH and
proximate composition with the inclusion of
bacterial inoculants and carbohydrase.

RESUMEN

Se realizó un experimento para determinar
los efectos de la inoculación con Lactobacillus
plantarum y carbohidrasa sobre el valor nutritivo
y fermentacion del ensilaje de Tridax procumbens .
T. procumbens  fue cosechado en el estadio de
floración, picado a 1,3 cm de longitud y ensilado
en frascos de cristal. La solución de carbohidrasa
y L. plantarum fueron aplicados a las plantas
solos o conjuntamente y se preparó un control sin
adición de dichos productos. Todos los trata-
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mientos fueron replicados tres veces. Durante el
proceso de ensilaje se obtuvieron muestras los
dias 5, 10, 15, 20, 25, 30 y 35 para análisis
nutritivo y microbiológico. La cuantificación de
bacterias se hizo con nutrient agar (Oxoid).

En general, el tratamiento con inoculantes o
carbohidrasa determinó una disminución de los
recuentos bacterianos. Al aumentar el tiempo de
conservación, hubo una reducción de bacteriasy
hongos especialmente y, también, de levaduras
que es más intensa a los 20 dias de ensilaje. La
población de levaduras fue significativamente
(p< 0,05) mayor que la de los otros especialmente
las bacterias. También hubo una reducción de los
valores de pH con la adición de inoculante bac-
teriano y carbohidrasa. Según los analisis nutri-
tivos T. procumbens  ensilado contiene más
humedad que antes del ensilaje aunque las can-
tidades de cenizas, grasa, fibra bruta (CF),
proteína bruta (CP), carbohidratos (CHO) y ma-
teria seca (DM) fueron inferiores en el material
ensilado a los 5 días de conservación y aún más
bajos a los 35 días (p<0,05). El control tiene
valores más cercanos al material antes de ensilar
especialmente a los 5 dias de ensilaje. En conclu-
sión, hay una reducción del conteo microbiano,
pH y composición nutritiva con la inclusión de
inoculantes y carbohidrasa.

INTRODUCTION

Silage making is the traditional way
of preserving grass and other crop
plants, which enables animals to be fed
during the dry season when vegetation
is relatively scarce (Paul, 1999). Tridax
procumbens has formed the bulk of
the feed for rabbits in South-West
Nigeria. At the peak of the dry season
the population of plants reduced
drastically, calling for the need of
conservation in order to reduce the
cost of production of rabbits which is
now a major delicacy. Rabbits are also

used for experimental purposes in
schools in place of rats which are now
scarce and at times difficult to get.
Silage additives may contain single
enzyme complex, combination of
enzyme complexes and lactic acid bac-
teria (Ridla and Uchida, 1999). Tropi-
cal and temperature plant species are
different in their chemical, physical
and physiological properties which
could cause a difference in the ensiling
process as well as the silage quality
between these plant types (Kim and
Uchida, 1990).

Majority of carbohydrates in plants
is in the form of fibrous polymers that
make up the cell wall and are not
fermented by lactic acid bacteria alone
hence, the use cell wall degrading
enzymes. Carbohydrase is a combi-
nation of arabinase, cellulose, betaglu-
canase, hemicellulase and xylanase
(Rodriguez et al., 1998). Bolsen (1999)
reported that when enzyme which de-
grade plant cell walls and starch, are
applied to forage crops together with
additional sugars for fermentation to
lactic acid by lactic acid bacteria
(LAB), they appear to have achieved
improvement in fermentation and
nutritional quality of the silage.

Aerobic spoilage of the silage might
be minimized or prevented by the use
of lactic acid bacteria inoculum, which
could inhibit fungi growth. In recent
years a number of commercial
inoculants containing freeze-dried
cultures of homofermentative lactic
acid bacteria have become available.
Most of these contain Lactobacillus
plantarum and often other suitable
organisms such as Pediococcus
acidilactici. Successful control of
fermentation, using inoculants, depends
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upon inoculation rate, which should be
at least 105 (preferable 106) organisms/
g fresh forage, and the presence of an
adequate level of fermentable carbo-
hydrates (McDonalds et al., 1994).
Commercial silage inoculant consists
of three Lactobacillus species namely
L. bulgaricus, L. acidophilus and L.
plantarum (Karunarantne et al., 1990).
Meeske and Basson (1998) found that
applying a lactic acid bacteria inoculant
to Eragrostis curvula (Weeping love
grass) at ensiling resulted in better
preservation and improved aerobic
stability of the silage. No information
on the T. procumbens silage hence,
the aim of this study was to determine
the effect of L. plantarum together
with carbohydrase enzyme on the
fermentation and nutrition quality of T.
procumbens.

MATERIALS AND METHODS

This study was carried out at the
Laboratory of the Department of
Microbiology, University of Agri-
culture, Abeokuta, Ogun State, Nigeria.
T. procumbens harvested at the
flowering stage was used for this
experiment. One kilogram of whole
fresh plant sample was chopped into
1.3 cm length and stored in glass jars
covered with lids. One millilitre of 1.0
x 106 colony forming unit (CFU) of L.
plantarum inoculant solution with or
without 1 ml of carbohydrates solution
was added into the glass jars. The
treatments were as follows:

1. Tridax only (Control)
2. Tridax + L plantarum (TL)
3. Tridax  +  L.  plantarum +

Enzyme (TLE)

4. Tridax + Enzyme (TE)
The carbohydrase solution was the

enzyme while the L. plantarum was
the lactic acid bacteria and there was
a control experiment which was Tridax
procumbens alone. There were four
(4) treatments with the control. All the
treatments were replicated three ti-
mes making a total of twelve silages
(12). The jars were tightly covered and
kept at 25°C. The jars were opened on
each of 5, 10, 15, 20 and 35 days of
ensiling and representative were taken
for microbiological analysis. Proximate
analyses were carried out on the fresh
and ensiled materials at both 5 and 35
days after ensiling. Prior to micro-
biological analysis, glass petri dishes,
test tubes, pipettes, McCartney bottles
were washed with detergent and
allowed to dry and then wrapped with
aluminium foil and placed in the hot air
oven for sterilization at 160°C for one
hour.

Enumeration of bacteria was done
using nutrient agar (Oxoid). Agar plates
were incubated at 37°C for 72h. yeasts
and moulds were enumerated on malt
extract agar (Difco) adjusted to pH 3.5
by addition of 50ml of 10 percent lactic
acid per litre incubated at 25°C for 72h
(Meeske et al., 1999). Colonies were
counted directly on the agar plates.
Dry matter was determined by oven
drying for 72h at 60 ºC. Water soluble
carbohydrates were determined by the
method of Dubois et al. (1956). Total
titrable acid was measured by the
titration method (Holmes and Peck,
1993) using 0.1 M NaOH with
phenolphthalein indicator while pH of
the extracts was measured by a Horiba
F-12 pH meter. Crude protein was
determined by Kjeldahl method. Ash,
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fat and moisture content were
determined according to AOAC (1990).
Crude fibre was determined using the
method of Van Soest (1965). The ex-
perimental design was completely
randomized design and the data
collected was analysed with one way
analysis of variance.

RESULTS AND DISCUSSION

Microbial count decreased with
days of ensilage. Yeast counts were
higher in all the treatments while bac-
teria counts were lowest which could
be due to acidity of the fermenting
medium which can be seen from the
pH and total acidity. This situation was
found to support the growth of yeast
which agreed with the report of Mc
Donald et al. (1991) that yeast will

grow well within the pH range 3-8
although, some strains are able to
withstand acidic level of pH 2 or below.
In all the days of ensiling, yeast count
was significantly (p<0.05) higher than
both the bacterial and mould counts.
Yeast counts were the highest at 5
days of ensilage when the plants were
treated with enzyme (9.4) and the con-
trol without treatment (8.3) while
bacterial counts were between 2.45
and 2.75 and mould counts between
yeast and bacterial counts (4.6 to 6.2).
By 35 days of ensilage, all the organism
counts had reduced drastically, although
the yeast count in the control expe-
riment (5.9) and in the enzyme treated
silage (5.2) were still the highest
(p<0.05) with the minimal values for
bacterial count in the silage treated
with Lactobacillus and enzyme (0.68).
In all the treatments, the control

Table I . Microbial count during ensiling. (Recuentos microbianos durante el ensilaje).

*Days of ensiling 5 10 15 20 25 30 35
Bacterial count

TL 2.5a 2.4a 2.4a 2.8a 2.0b 1.9b 2.2ab

TLE 2.6ab 1.6c 1.5c 1.8b 2.3b 1.4cd 1.4c

TE 1.8b 2.2b 1.2d 0.9d 1.1c 2.2b 1.1d

T control 0.8d 1.1c 2.1b 1.1d 0.7d 1.0c 2.0b

Mould count
TL 5.8a 4.6a 5.5a 6.2a 5.3b 4.2ab 5.2ab

TLE 6.0ab 5.1b 3.9b 4.8b 5.7b 4.4c 3.7b

TE 4.7b 5.2c 4.2c 3.0c 4.5b 4.7d 4.2c

T control 2.9c 4.3b 4.7d 4.6bc 1.0d 4.3b 4.5d

Yeast count
TL 7.8a 7.7a 9.4a 8.3a 6.5b 6.0b 7.3b

TLE 7.2b 5.5c 4.2c 6.9b 7.5b 5.8bc 3.7cd

TE 6.3bc 7.1b 5.3c 3.5d 5.7c 6.4c 4.9d

T control 3.4d 5.5c 5.8c 4.1d 3.2d 5.2cd 5.9c

*Means in the same column with different superscripts are significantly different at p<0.05.
TL: Tridax + L. plantarum; TLE: Tridax  + L. plantarum + Enzyme; TE: Tridax  + Enxyme; T: Control.
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experiment had the highest organism
count but there was no significant
difference (p>0.05) in the case of
bacterial count (table I). Generally,
the control had the highest organism
count than the treated silage. This could
have been as a result of higher levels
of total acidity in the inoculated silage
which would have inhibited growth of
other organisms. Also, there were more
organisms fermenting the silage in the
control than in the treated silage which
the acid could not inhibit. This agreed
with the findings of Meeske et al.
(1999) that the counts of enterobac-
teria, yeasts and moulds were higher
when total titratable acidity increased
with days of ensiling.

The pH of the control experiments
was less acidic than the treated silages
in all the days of ensilage. The pH of
the control experiment was above 6 in
5 to 15 days of ensilage with reduction
to between 5 and 6 from 20 to 35 days

of ensilage while, all the treated silages
had pH below 6 (figure 1). Unlike the
pH, the total titrable acidity was
increasing as the time of ensilage
increases and the control experiment
had lower acidity than the treated
silage. The pH of the control expe-
riment was less than 3 in 5 to 25 days
of ensilage for the total titratable
acidity. The pH of silage treated with
enzyme was very close to the pH of
the control experiment. The pH of
silage treated with Lactobacillus and
mixture of Lactobacillus and enzyme
was almost the same and they were
between 3 and 4 until 10 days of
ensilage when they increased gradually
(figure 2) . Treating silages with
Lactobacillus with or without enzyme
had a higher titratable acidity while the
control had the lowest titratable acidity.
The treated silage had higher pH than
the control which indicates that the
addition of L. plantarum and carbo-
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Figura 1. pH of silages at 5-day interval. (pH de los ensilados a intervalos de 5 días).
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hydrase enzyme is responsible for the
high level of acidity, which results in a
rapid drop in pH values in the ensiled
sample. Meeske and Basson (1998)
found similar results when lactic acid
bacteria inoculants were added to
Eragrostis curvula. The increase in
titratable acidity and drop in pH in the
treated silage compared to control could
be as a result of more available sugars
from the activities of carbohydrase
which degraded the plant fibre making
sugar available for L. plantarum to
produce more lactic acid. According
to McDonald et al. (1991), the low
level of acid in the control showed that
the substrate was not available to lactic
acid bacteria.

In table I, the highest microbial
count was at 5 days of ensiling and
there was then gradual reduction of
the number of the organisms as the day
progresses. For all the treatments, the
bacterial count was between 2.8 and

0.7, mould count between 6.2 and 1.0
and yeast count was between 9.4 and
3.2. The reduction in the number of
organism was faster with the addition
of inoculants and enzyme.

Table II shows the morphological
characteristics of the bacterial isolates.
From the morphological characteristics
of bacterial isolates, two isolates (T1
and T12) were found to have similar
morphological characteristics while
none of the others were the same. This
described the morphological charac-
teristics of the different strains present.
Furthermore, from the biochemical
characteristics of the bacterial isolates,
the isolates with similar morphological
characteristics i.e. T1 and T12 were
found to be Clostridium species while
others were Akaligenes spp., Staphy-
lococcus spp., Streptococcus spp.,
Pseudomonas spp., Proteus spp., and
Bacillus spp. (table III). Table IV
shows the morphological charac-
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Figure 2. Percentage total titratable acidity of the silages at 5-day interval. (Acidez titulable
total de los ensilajes a intervalos de 5 días).
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teristics of moulds isolates. Isolates A
and B were suspected to be Rhizopus
spp. While, isolates D and F were
Aspergillus spp. And G was Penici-
llium spp. From the morphological
characteristics of yeast isolates in table
V, the only organism suspected was
Saccharomyces spp. From the morpho-
logical and biochemical characteristics,
the silage produced is not of good
quality since good quality silage should
have less of Clostridia and more of
the useful lactobacilli (Catchpole, 1970).
This may be because of the frequency
of opening the container for sampling.
The use of Lactobacillus plantarum
was to minimise the aerobic spoilage
according to Karunarantne et al., 1990.

The proximate analysis of pre-
ensiled T. procumbens ensiled samples
and control at both days 5 and 35 of
ensilage were shown in table VI. The
un-ensiled samples had higher proxi-
mate contents than the ensiled samples
at 5 days of ensilage. The percentage
moisture content of Tridax procum-
bens  increased with ensilage as
compared with the un-ensiled sample.

Also, as days of ensilage increased the
moisture content increases. At 35 days
of ensilage, the moisture content of the
forage in all the treatments was
significantly higher (p<0.05) than at 5
days of ensilage and un-ensiled mate-
rial. The increase in moisture content
may be due to the breakdown of organic
and inorganic matters during ensiling
and also as a result of microbial activity
releasing more water into the fer-
menting medium. This was observed
by the increase in the silage effluent in
the silos. Addition of enzyme without
lactic acid bacteria increased the
percentage moisture content in both 5
days of ensilage (92.00) and 35 days of
ensilage (97.19) significantly (p>0.05).
This may be due to increase in the
activity of the microorganisms due to
the enzyme. Unlike the moisture
content, the ash, fat, crude fibre, crude
protein, carbohydrate and dry matter
reduced significantly (p<0.05) when
ensiled as compared to the un-ensiled.
As the days of ensilage increases, all
the proximate composition determined
decreases (table VI). At 5 days of

Table II. Morphological characteristics of bacterial isolates. (Características morfológicas de
las bacterias aisladas).

Isolates Colony Edges Elevation Surface Colony Gram Cell
colour appearance size reaction shape

T1 Colourless Smooth Raised Dull Big + Rod
T2 Dull white Irregular Flat Glossy Big - Rod
T3 Golden yellow Smooth Raised Glossy Small + Spherical
T4 Cream Smooth Raised Glossy Small - Spherical
T6 Greenish Irregular Flat Glittering Big - Rod
T7 Dull white Irregular Flat Swarming Big - Rod
T9 Dull white Smooth Raised Mucoid Big + Rod
T12 Colourless Smooth Raised Dull Big + Rod
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ensilage, there was no significant
difference (p>0.05) in the moisture
content, ash, fat crude fibre and dry
matter. But, the crude protein and
carbohydrate were significantly higher
in the untreated control and silage
treated with enzyme. At 35 days of
ensilage, the untreated control had the
least moisture content but the highest
ash, fat, crude fibre, crude protein,
carbohydrate and dry matter than the
treated silages. The percentage ash of
treated samples decreased with
ensilage and as days of ensilage

increases as seen at 5 and 35 days of
ensilage (table VI). The control had
the highest percentage of ash than the
treated samples both at 5 and 35 days
of ensilage. These results agreed with
the findings of De Figueiredo and
Marais (1994) who reported a de-
creased in the ash content of Kikuyu
grass after ensiling. The fat content of
un-ensiled T. procumbens was 1.37
percent. Fat content ranged from 0.81
percent to 0.99 percent at day 5 with
the range of 0.28 percent to 0.81
percent at day 35 of ensiling for all the

Table III.  Biochemical characteristics of the bacterial isolates. (Características bioquímicas
de los aislamientos bacterianos).

Test T1 T2 T3 T4 T6 T7 T9 T12

Shape R R S S R R R R
Pigmentation on nutrient agar NP NP GY NP Gr NP NP NP
Gram reaction + - + + - - + +
Urease + - + + + - + +
Catalase - + + - + - + +
Indole - + - - - + - -
Citrase + - + + + + + +
Oxidase - + - - + - + -
Coagulase - - + - - - - -
Motility M M NM NM M M M M
Glucose AG AG AG AG GA A AG AG
Mannitol ND ND AG - ND ND ND ND
Fructose AG A A - A A AG AG
Inositol A - A - - AG - A
Maltose A A A - - - A -
Sucrose AG - A AG - AG AG
Lactose WA - A AG - AG -
Dextrose AG - A - AG AG AG
Starch hydrolysis + + - - - + + +
Suspected organism Clsp Alsp Stau Strsp Pssp Prsp Basp Clsp

R: Rod; S: Spherical, GY: Golden yellow; Gr: Greenish NP: Non-Pigmented; + Positive; - Negative; M:
Motile, NM: Non-motile, AG: Acid+Gas; A: Acid; ND: Not determined; WA: Weak acid.
Clsp: Clostridium species; Alsp: Alkaligenes species; Stau: Staphylococcus aureus ; Strsp:
Streptococcus  species; Pssp: Pseudomonas  species; Prsp: Proteus  species; Basp: Bacillus  species.
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treatments. The fat content of the
treated silage both at days 5 and 35
were lower than those of the control
silage (table VI). This reduction may
be due to the utilization of fat as source
of energy during ensiling by micro-
organisms in the treated silage.

Addition of carbohydrase enzyme
greatly influenced the crude fiber
contents of the inoculated silages.
Silage treated with enzyme had 3.15
percent crude fiber compared to the
untreated control with 4.12 percent
crude fiber at day 5. There was an

overall reduction in the crude fiber
contents of the silages while treating
silage with Lactobacillus and enzyme
had the least value of 3.01 percent
compared to that of un-ensiled T.
procumbens, which had 4.91 percent
(table VI). This reduction was due to
the activity of carbohydrase, which
degraded the plant fiber to release
more soluble carbohydrate for L.
plantarum and other microorganisms
present in the silage. Microbial
inoculation has little effects on the
fiber contents of silage because most

Table V. Morphological characteristics of yeasts in different isolates (I). (Características
morfológicas de las levaduras en diferentes aislamientos (I)).

I Gram Shape Colour Edge Elevation Asexual Presence of Suspected
stain reproduction pseudomycelium organism

TA + Round White Smooth Flat Budding - Saccharomyces sp.
TB + Undulate Dull white Smooth Flat Budding - Saccharomyces sp.
TD + Undulate Dull white Irregular Flat Budding - Saccharomyces sp.
TF + Round Cream Smooth Flat Budding - Saccharomyces sp.
TG + Round Cream Smooth Flat Budding - Saccharomyces sp.

Table IV.  Morphological characteristics of moulds isolates. (Características morfológicas de
los aislamientos fúngicos).

Isolates Colour Septation Colour Types Spore Presence Appearance Suspected
of  of of head of special of spore moulds

mycelium spores spores structure head

A Wh Ns B Spo SpoH RS Smooth Rhizopus  species
B DuWh Ns B Spo SpoH RS Smooth Rhizopus species
D DiWh S Db ConC TS FC Rough Aspergillus species
F DiWh S Db ConC TS FC Rough Aspergillus species
G C S G Con CS - Smooth Penicillium species

Wh: white; DuWh: Dull white; DiWh: Dirty white; C: Colourless; Ns: Non septate; S: Septate; B: Black;
Db: Deep brown; G: Green; Spo: Sporangia; ConC: Conidia chains;Con: Conidia; SpoH: Sporangia head;
TS: Tubular sterigmata; CS: Clustered sterigmata; RS: Rhizoid and stolon; FC: Foot cell.
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lactic acid bacteria contain little or no
ability to degrade plants cell walls.
Decrease in fiber content may be due
to partial acid hydrolysis of hemi-
cellulose by carbohydrase (Muck and
Kung, 1997).

All treated silage had low crude
protein content at both 5 and 35 days of
ensilage compared to the un-ensiled
sample. Similar reduction in the crude
protein content was established by
Meeske et al. (1999) from Digitaria
eriantha silage. This reduction may
be due to the protein denaturation by
heat development within the silos.
Crude protein content may be reduced
by prolong wilting and deamination of
amino acids (Henderson, 1993).

There was a rapid reduction in
carbohydrate content of treatments
compared to the control silage. The
un-ensiled T. procembens sample had

highest value of carbohydrate content
of 2.27 percent while treating silage
with lactic acid bacteria and enzyme
had 0.86 percent at day 35 of ensiling
(table VI). This was due to the rapid
degradation of carbohydrate by
carbohydrates by carbohydrase thereby
releasing more soluble sugars for
utilisation by L. plantarum. This
resulted in large lactic acid production.
Hence, these data showed that
carbohydrase addition improved the
preservation of silage by decreasing
the pH value. This finding agreed with
the reports of Ridla and Uchida (1993);
Selmer-Olsen et  al. (1993) and
Shepherd et al. (1995)

The dry matter content decreased
for both the inoculated silage and con-
trol when compared to the dry matter
content of un-ensiled T. procumbens
(13.52 percent). After 5 days of

Table VI. Comparisons of proximate analyses (percent) of un-ensiled T. procumbens  and
treated ensiled at 5 day and 35 days of ensilage. (Comparación de la composición de T. procumbens
no ensilado y ensilado tratado a los 5 y 35 días de ensilaje).

Treatments *ASH FAT CF CP CHO DM

Un-ensiled 0.47a 1.37a 4.91a 4.50a 2.27a 13.52a

5-Days of ensiling
TL 0.26b 0.88b 3.54b 1.38c 1.63b 9.31b

TLE 0.28b 0.92b 3.01b 1.98bc 1.59b 9.39b

TE 0.20b 0.81b 3.15b 1.36c 2.60a 8.01b

T control 0.34b 0.99b 4.12ab 3.24b 2.15ab 9.74b

35 days of ensiling
TL 0.13c 0.28c 1.42c 0.48d 1.13bc 3.22c

TLE 0.10c 0.34c 1.20c 0.73d 0.86c 3.45c

TE 0.07c 0.29c 1.35c 0.48d 0.62c 2.81c

T control 0.24b 0.81b 2.42bc 2.50bc 1.52b 7.49b

*Means in the same column with different superscripts are significantly different at pme; T: Tridax  only.
MC: Moisture content; CF: Crude fiber; CP: Crude protein; CHO: Water soluble carbohydrates; DM: Dry
matter.
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ensiling, the dry matter of the treated
samples were between 8.01 and 9.74
percent and it reduced drastically to
between 2.81 and 3.45 for treated
silage and 7 49 for the control. Similar
results were reported by Meeske e t
al. (1999) when Digitaria eriantha
silage was treated with lactic acid
bacteria, LAB and enzyme inoculants.
This reduction in dry matter may be
due to pre-digestion of the readily
available fibre by fibre-degrading
enzymes leaving a slower and less
degradable fraction according to Muck
and Kung (1997). Dry matter is very
important in silage quality since it
influences the microflora directly and
organism survival in the environment
as well as form the bulk of nutrients
available to animals feeding on the
silage (Uchida, 1986).

CONCLUSION

Addition of lactic acid bacteria or
enzyme together or individually did
not lead to significant reduction in the
population of bacteria in the first 20
days of ensilage. There was pro-
nounced reduction in mould counts
when silage was treated with both
lactic acid bacteria and enzyme. Yeast
count was found to be high when
silage was treated with enzyme alone
or not treated at all. Silage was less

acidic when it was not treated with
either enzyme or lactic acid bacteria
with lower titratable acidity. Acidity
was found to increase as days of
ensilage increases.

Seven bacteria were isolated and
identified as follows Clostridium
species, Alkaligenes species, Staphy-
lococcus  species, Streptococcus
species, Pseudomonas species, Pro-
teus species and Bacillus species. Three
moulds were isolated namely; Rhizopus
species, Aspergillus  species and
Penicillium species. Saccharomyces
species was the only yeast isolated.

All the constituents of proximate
analysis (ash, fat, CF, CP, CHO and
DM) determined were lower with in
silage than the un-ensiled and they
reduced as the days of ensilage
increases while the opposite was the
case with moisture content.
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