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ABSTRACT: This study aimed to evaluate the microbiological profile and aerobic stability of grass silage 
Tifton 85, with or without vacuum, and with or without microbial inoculants. The experimental design was completely 
randomized in a 2 x 2 factorial design, where the treatments included five replicates, with and without vacuum or addition 
of inoculants. The inoculum consisted of lactic acid bacteria (LAB), specifically Lactobacillus acidophilus, at a 
concentration of 3 x 109 CFU mL-1 per mL. The analyzed variables included the microbiological profile after opening the 
silage, as well as the aerobic stability at the time of opening on the sixth day of the silage’s exposure to oxygen. It was 
found that no variation occurred in the population of lactic acid bacteria between the applied treatments. The Bacillus 
population was lower irrespective of the inoculant application, since it was applied in vacuum. When the population of 
Clostridium was applied, there was a reduction in the inoculant population in the vacuum system compared to that of the 
non-vacuum system. Without applying the inoculant, there was also a reduction in the population of Clostridium in the 
non-vacuum system. The yeast population showed linear growth in all of the evaluated treatments from the first to the 
sixth day of exposure to air, which may have contributed to the high temperatures observed during the air exposure period. 
There was no growth of fungi in the silage during the period of exposure to oxygen. The breaking of the aerobic stability 
occurred from the 3rd day after opening the silage. The pH was below the level that is considered to be good for silage 
preservation at the time of opening. In addition, during the exposure to oxygen, the same phenomenon occurred with the 
temperature, which demonstrated a quadratic behavior during the study period. Under the conditions evaluated, Tifton 85 
bermudagrass silage lost its stability after the third day of exposure to air. 
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INTRODUCTION 
 

The ensiling process of tropical grasses 
presents certain limitations in terms of the dry 
matter content of forage, low soluble carbohydrate 
concentrations, high buffering, and low epiphytic 
microflora (McDONALD et al., 1991). Low soluble 
carbohydrate concentrations and high values of 
buffer DM capacity are factors that induce the 
deterioration of conserved forage through an 
increase in pathogenic microorganisms such as 
fungi, yeast, and bacteria (DRIEHUIS et al., 1999). 

The opening and removal of silage 
transform the environment of the silo from 
anaerobic to aerobic, and the development of 
undesirable microorganisms can occur as a function 
of the silage fermentation profile and density. The 
deterioration is characterized by the increase in 

temperature, changes in smell, appearance of mold, 
and coloration of silages (CASTRO et al., 2006). 

Soluble carbohydrates, organic acids, and 
nitrogen compounds are used by undesirable 
microorganisms such as yeast, fungi, and some 
species of bacteria for their development, thereby 
causing losses in digestible nutrients and energy as 
well as increasing the contents of neutral detergent 
fiber (NDF), acid detergent fiber (ADF), and ash 
(McDONALD et al., 1991). 

Yeast development consumes sugars and 
fermentation products, while fungi growth reduces 
the nutritional value, breaks down sugars and lactic 
acid, as well as hydrolyzes and metabolizes cell wall 
components such as structural carbohydrates and 
lignin (WOOLFORD, 1984). 

The presence of yeast in silage oxidizes 
organic acids and increases pH values, which are 
responsible for beginning the deterioration of silage 
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with the help of Clostridium spp. bacteria 
(WILKINSON and DAVIES, 2012). Fungi, when 
present in silage, can produce mycotoxins that affect 
animal health (SCHOCKEN-ITURRINO et al., 
2005).  

When silage is exposed to air, undesirable 
fermentation can occur, silo temperature and pH 
increase, aerobic stability is reduced when the 
temperature is 2°C greater than the environmental 
temperature, and forage deterioration occurs faster 
(DRIEHUIS et al., 2001). 

Homo-fermentation lactic bacteria are 
present in microbial inoculants and are utilized in 
tropical grass silage due to the low epiphytic 
microflora. Muck and Kung Jr. (1997) attribute the 
failure of inoculant use in silages to the competitive 
activity of epiphytic populations from plants that 
originate from wild strains and to the low sugar 
content of forages. 

The role of acetic acid in inhibiting the 
development of fungi after opening the silo involves 
maintaining aerobic stability (AMARAL, 2011). 
The use of a vacuum for the ensiling process aims to 
increase the first aerobic step of the fermentation 
process, thus reducing the respiratory rate of plants 
and the intake of soluble carbohydrates that serve as 
a substrate for lactic acid bacteria (LAB). 

Therefore, the aim of this study was to 
evaluate the microbiological profile of Tifton 85 
bermudagrass silage, with or without a vacuum or 
the addition of inoculants, as well as the silage 
aerobic stability at six days of exposure to air. 
 
MATERIAL AND METHODS 
 

The analyses were conducted at the 
Universidade Estadual do Oeste do Paraná – 
Campus de Marechal Cândido Rondon – PR, Brazil 
on April 1, 2014. 

The experimental design was completely 
randomized using a 2 x 2 factorial scheme with five 
replicates and the following treatments: 
silage with vacuum and inoculant 
silage with vacuum without inoculant 
silage without vacuum with inoculant 
silage without vacuum and inoculant 

Tifton 85 bermudagrass was chopped for 
further ensiling 5 cm from the soil when it had a 
235.9 g kg-1 DM at 14:00 h on April 1, 2014. Forage 
was exposed to the sun for one hour, and its dry 
matter content increased to 290.0 g kg-1 DM. 

A Cremasco harvester, model CUSTOM 
930-C 11, was utilized to chop the forage into 
particles with an average size of 3 cm. After 
harvesting, the forage was protected from exposure 

to light by ensiling in plastic bags composed of two 
10 µm thick transparent bags covered with an 8 µm 
thick black bag. Each bag had an average final 
weight of 8 kg. 

The bacterial inoculant was applied at the 
moment of ensiling, according to the manufacturer’s 
recommendation, using a manual spray. We aimed 
for uniform distribution throughout the forage for 
conservation, which ensured Lactobacillus 
acidophilus bacteria with a concentration of 
approximately 3 x 109 CFU mL-1 of viable cells per 
mL of product. 

To remove the air generated from vacuum 
treatment, a vacuum cleaner with a screen was 
attached during the final portion to avoid vacuuming 
silage into the equipment. The silo bags were sealed 
with tape and for the treatment without a vacuum, 
compression was manually performed to seal the 
bag. The bag was then labeled, and a Bulsen valve 
was utilized to facilitate the escape of free gas. After 
the ensiling procedures, the silos were maintained at 
an environmental temperature in a covered hangar 
for 28 days. After opening, samples from the silos 
were sent to a microbiology laboratory where they 
were kept at environmental temperatures and 
opened for aeration. 

Before ensiling, samples of forage were 
collected for pH and microbiological analyses. The 
pH was determined using a potentiometer in an 
aqueous extract that was composed of a 25-g aliquot 
of samples mixed in 450 mL of deionized water, 
according to the methodology described by Cherney 
and Cherney (2003). Determination of the bacterial 
population was performed at the time of silo 
opening and 6 days after exposure to air. 

For microbiological analyses, samples were 
aseptically collected, packed in plastic bags, and 
sent to the Microbiology and Biochemical 
Laboratory of the UNIOESTE where they were 
further analyzed. 

The preparation of samples consisted of a 
previous dilution made from a 25-g sample 
collection. Microbial populations were determined 
by a selective culture technique to which 25-g of 
sample and 225 mL of deionized water were added. 
From this solution, 1 mL was pipetted, with the 
dilution varying from 101 to 109, using test tubes 
containing 9 mL of sterile distilled water. 

Bacteria populations were determined 
according to the culture technique according to 
Silva et al. (1997) using the following broths: 
Lactobacillus MRS Broth for counting 
Lactobacillus while maintaining plates in incubation 
at 30°C for 48 hours; Violet Red Bile Agar for 
counting Enterobacteria while maintaining plates in 
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incubation at 36°C for 24 hours; and Reinforced 
Clostridia Agar for counting Clostridium while 
maintaining plates in anaerobic incubation at 36°C 
for 24 hours. The development of Bacillus was 
performed according to Speck (1984) using Nutrient 
Agar while maintaining plates in incubation at 30°C 
for 72 hours. 

Fungi were isolated by induction of micellar 
growth in the culture medium Potato Dextrose Agar 
(PDA) and by induced sporulation or direct isolation 
of signals (reproductive structures) of the pathogen 
from the collected samples (FERNANDEZ, 1993). 
The incubation period was 7 days at environmental 
temperatures. 

After the incubation period, colonies were 
counted using a Quebec colony counter, which 
allowed counting of the plates that presented with 
values between 30 and 300 CFU (colony forming 
units) per Petri plate. The results were obtained for 
the selected dilution and expressed in log form. For 
the yeast count, the PDA broth was acidified with 
10% tartaric acid, adjusting the pH to 3.5 
(BRACKETT and SPLITTSTOESSER, 1992). 

When the silo was opened on the sixth day 
of exposure to air, an evaluation of aerobic stability 

was performed when the temperature of the silage 
exposed to oxygen was 2°C greater than the 
environmental temperature (DRIEHUIS et al., 
2001). Temperature measurements (environment 
and silos) and pH were performed daily at 14:00 h 
using a digital thermometer, and samples were 
collected from each silo to analyze the pH 
(CHERNEY; CHERNEY, 2003). 

Variance analysis was performed on the 
obtained data at a significance level of 5%, and 
means were compared using the Tukey test. 
Evaluation of the pH and temperature were analyzed 
by regression analysis. 
 
RESULTS AND DISCUSSION 
 

Tifton 85 bermudagrass presented with a pH 
of 5.26 before ensiling, at which time the LAB 
population (Table 1) was lower than 108. This 
threshold value was proposed by McDonald et al. 
(1991), and it is the minimum value that is 
necessary for a good fermentation. It is linked to a 
soluble carbohydrate concentration between 80 and 
100 g kg-1 DM. 

 
Table 1. Bacterial population (log CFU g-1) present in the Tifton 85 bermudagrass before ensiling with or 

without inoculant 
 
Lactic 
Bacillus 
Enterobacteria 
Clostridium 

With inoculant 
6.42 
3.52 
4.65 
7.25 

Without inoculant 
6.09 
3.06 
4.50 
6.28 

CFU: Colony forming units 
 

When using inoculants, the application of a 
vacuum or lack thereof during ensiling did not affect 
the LAB population (Table 2). Without the use of an 
inoculant, vacuum treatment demonstrated a greater 
count of LAB. When evaluating the effect of a 
vacuum with and without inoculants, there was no 
significant difference in the LAB population with 
vacuum use; however, the use of inoculants caused 
an increase in this population. 

Alfonzo et al. (2011) worked with Tifton 85 
bermudagrass silages and evaluated different times 
when the silo was opened at 28 and 56 days. After 
56 days of ensiling, a greater LAB count was 
observed (5.4 log CFU g-1), which was a lower 
value than those found in this study. 

Coan et al. (2007) evaluated Marandu grass 
and Tanzania grass silage with the addition of 0.5 
and 10% pelleted citrus pulp. After ensiling, an 
increase in LAB development was observed from 

the first to the seventh day, where populations 
greater than 8.00 log CFU g-1 for Marandu grass 
silage and 10.00 log CFU g-1 for Tanzania grass 
silages were attained. 

When evaluating the Bacillus population 
with inoculant, the population increased in non-
vacuum treatments compared to treatments using a 
vacuum (Table 2). However, with vacuum use, the 
addition of an inoculant did not affect this 
population. Without a vacuum, the use of an 
inoculant caused a reduction in the population of 
Bacillus compared to treatment without an 
inoculant. 

According to Lindgren (1999), 
microorganisms from the Bacillus genus, after 
opening a silo, degrades lactic acid. This produces 
alcohol, acetic acid, carbon dioxide, and heating of 
the ensiled mass. 
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Table 2. Bacterial population in the opening of Tifton 85 bermudagrass silage with or without vacuum and 
inoculant 

Treatment                                    Lactic acid bacteria (log CFU g-1) 
 
With vacuum 

With inoculant 
7.70 a A 

Without inoculant 
7.72 a A 

Mean 
7.71 

Without vacuum 7.84 a A 7.18 b B  7.51 
Mean 7.77 7.45  
CV (%) 2.90   
MSD 
P-value 

0.22 
0.004 

  

Bacillus spp (log CFU g-1) 
 
With vacuum 

With inoculant Without inoculant Mean 
4.57  4.54 b A                        4.60 b A 

Without vacuum 5.64 a B 7.08 a A 6.36 
Mean 5.09 5.84  
CV (%) 2.23   
MSD 
P-value 

0.12 
0.000 

  

Enterobacteria (log CFU g-1) 
 With inoculant 

5.94                          
Without inoculant Mean 

With vacuum 5.80  5.87 a 
Without vacuum 5.76 5.94 5.85 a 
Mean 5.85 A 5.87 A  
CV (%) 3.42   
MSD 
P-value 

0.19 
0.143 

  

Clostridium (log CFU g-1) 
 
With vacuum 

With inoculant 
7.94 b A 

Without inoculant 
7.93 a A 

Mean 
7.94 

Without vacuum 8.32 a A 7.68 a B 7.84 
Mean 7.97 7.81  
CV (%) 2.42   
MSD 
P-value 

0.19 
0.003 

  

CFU: Colony forming unit; Means followed by different lowercase letters in the column and different uppercase letters in the line differ 
according to the Tukey test (P<0.05); CV(%): coefficient of variation; MSD: Minimum significant difference 
 

The population of Enterobacteria did not 
show any variations among treatments (Table 2), 
and the value was on average 5.86 log CFU g-1. 

To Clostridium counting, treatment with an 
inoculant and vacuum caused a reduction (Table 2), 
indicating that the combination of a vacuum and 
inoculant contributed to a reduction in this 
population. Without an inoculant, there was no 
significant difference in vacuum use. The same 
behavior was observed for treatments with a 
vacuum, which did not vary with inoculant use. 
Without a vacuum, the lack of an inoculant caused a 
reduction in Clostridium.  

Neres et al. (2013) demonstrated an increase 
in the Clostridium population from 3.19 log CFU g-1 
in Tifton 85 bermudagrass before ensiling to 6.68 
log CFU g-1 when the silo was opened at 30 days. 

McDonald et al. (1991) reported that silage 
under anaerobic conditions with a pH higher than 
4.2 favors bacterial development that then 
dominates undesirable fermentation and includes 
Clostridium, Enterobacteria, as well as some species 
of Bacillus and yeast. Therefore, an average pH of 
6.17 (Table 4) can be related to the growth of these 
microorganisms after opening the silo. 

Neres et al. (2013) evaluated Tifton 85 
bermudagrass silage without additives but with 
soybean hulls, corn grain, and an inoculant. The 
silage was pre-dried in the sun and salt was added 
above the top silage layer. They observed that 
Clostridium development was greater after silo 
opening (7.00 log CFU g-1) compared to the forage 
before ensiling (3.19 log CFU g-1). However, there 
was no development of Enterobacteria after silo 
opening. 
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Alfonzo et al. (2011) evaluated the 
microbiological quality in Tifton 85 bermudagrass 
silage at different silo opening times (28 and 56 
days) and observed that Clostridium development 
was not significant among the treatments. However, 
for Enterobacteria, there was greater development 
after 56 days of ensiling (4.16 log CFU g-1).  

Coan et al. (2007) evaluated the 
fermentation and microbiological dynamics of 
Tanzania grass silage with the addition of 0.5 and 
10% pelleted citrus pulp at 1, 4, 7, 14, 21, 28, and 
56 days after ensiling, and observed a significant 
difference in Enterobacterial growth from the first 
day to the fourth day of fermentation. A population 
of 5.00 log CFU g-1 was reached, while after the 

fourth day, there was no observed development of 
these microorganisms. The Clostridium population 
increased within 24 hours after ensiling the 
Tanzania grass, subsequently reaching 5.00 log CFU 
g-1.  

According to McDonald et al. (1991), when 
it comes to preserving silages, inadequate silages are 
those in which Clostridium and/or Enterobacteria 
dominate the fermentation. However, satisfactory 
silages are those that contain an appropriate 
population of LAB. 

The use of an inoculant and vacuum did not 
alter the average population of yeast in Tifton 85 
bermudagrass silage (Table 3), which had a mean of 
5.10 log CFU g-1. 

 
Table 3. Average yeast population in Tifton 85 bermudagrass silage with or without vacuum and inoculant 
Treatments Yeast (log CFU g-1) 
With inoculant and vacuum 4.98 ns 
With vacuum and without inoculant 4.81 
With inoculant and without vacuum 5.33 
Without inoculant and vacuum 5.32 
Mean 
CV 1 (%)                                                     
CV 2 (%)    
MSD    
P-value                                      

5.10 
15.31 
22.23 
0.76 
0.245 

CV(%): coefficient of variation; MSD: Minimum significant difference, ns: not significant by Tukey test (P<0.05); CFU: Colony 
forming units 
 

There was a linear growth for yeast in all of 
the treatments that were evaluated from the first to 

the sixth day of silage exposure to oxygen (Figure 
1).  

 

 
Figure 1. Yeast population (log CFU g-1) in Tifton 85 bermudagrass silage with or without vacuum and 

inoculant 
 

The increase in these microorganisms with 
exposure to air can be attributed to the fact that 
yeast tends to grow well in oxygen-rich 

environments. Furthermore, considering that the pH 
after opening the silos remained high, the growth of 
these microorganisms, even under low oxygen 
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availability before the silo was opened, could have 
been completely halted. 

Rodrigues et al. (2009) evaluated wilted 
Tifton 85 bermudagrass silage without the inclusion 
of additives and with the addition of 1% propionic 
acid and urea. Similarly, they did not observe 
significant differences in the yeast count at the time 
the silo was opened and five days after exposure to 
air. When the silo was opened on the ninth day, 
treatments with urea and propionic acid did not 
differ, with means of 1.42 and 1.16 log CFU g-1, 
respectively. However, the use of an additive 
yielded lower yeast development than non-additive 
silage with 6.73 log CFU g-1. 

McDonald et al. (1991) emphasized that 
counting the yeast and fungi in silage is desirable 

because these microorganisms are mostly 
responsible for aerobic deterioration. According to 
Schalatter and Smith (1999), the presence of fungi 
alters the palatability and nutrient contents, 
specifically soluble carbohydrates and vitamins. 
Fungi counts were not significant in this study, as 
the values were lower than 30 CFU per plate. 

The pH values (Table 4) did not differ 
among treatments for the variations in silo opening 
until the second day of exposure to air. After this 
period, during the third and fourth days, silages with 
a vacuum and inoculant demonstrated lower values 
than other treatments. On the fifth and sixth days, 
there were no observable differences between 
treatments. 

 
Table 4. Values of pH in the 6-day period after aerobic exposition of Tifton 85 bermudagrass silage with or 

without vacuum and inoculant 
 Time (days after silo opening) 
Treatments 0 1 2 3 4 5 6 
With inoculant and vacuum 4.93 4.78 4.78  4.99  b  5.81   c 7.51 7.53 
With vacuum and without inoculant 4.96 4.84 4.86 5.34ab 6.48 bc 7.76 7.73 
With inoculant and without vacuum 5.06 4.86 5.18  6.36ab 8.04a 8.09 8.04 
Without inoculant and vacuum 5.11 4.89 5.80  6.54 a 7.38ab 7.45 7.68 
Mean               
CV 1 (%)          
CV 2 (%)          
MSD  
P-value                

6.17 
13.16 
8.26 
0.57 
0.000 

Means followed by lowercase letters in the column differ based on the Tukey test (P<0.05); CV(%): coefficient of variation, MSD: 
Minimum significant difference  
 

Treatments at different times demonstrated 
pH values greater than 4.2, which is not ideal for 
good silage preservation (McDONALD et al., 

1991). As for the evaluation of pH over time, a 
quadratic behavior was observed for vacuum and 
inoculant (Figure 2). 

 
Figure 2. pH values during the 6 days of aerobic exposure of Tifton 85 bermudagrass silage with or without 

vacuum or inoculant 
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Guim et al. (2002) evaluated wilted elephant 
grass silages with or without microbial inoculants at 
0, 2, 6, and 8 days after the silo was opened, and 
observed that the pH value of inoculated silages 
(4.83) was lower than those of silages without 
additives (5.83). Castro et al. (2006) evaluated 
Tifton 85 bermudagrass silage with concentrations 
of 250, 450, and 650 g kg-1 DM plus the application 
of bacterial-enzymatic additives at different storage 
times (32, 90, and 180 days). They observed that pH 

values were reduced during the storage period. 
Penteado et al. (2007) evaluated Mombaça grass 
silage with different inoculant concentrations and 
five periods of silo openings, and observed that 
there was a reduction in the pH between days 0 and 
1. 

The temperatures of the silages with and 
without vacuum and microbial inoculants did not 
differ after silo opening for the first, second, and 
third days of exposure to air (Table 5). 

 
Table 5. Temperature (°C) during six days of air exposure in Tifton 85 bermudagrass silage with or without 

vacuum and inoculant 
 Time (days after silo opening) 
Treatments 0 1 2 3 4 5 6 
With inoculant and vacuum 21.9 23.1 24.9 27.3 30.9  b     39.5 a 39.1 a 
With vacuum and without inoculant 22.1 23.3 25.3 29.1 36.7 a   39.5 a 36.5 

ab 
With inoculant and without vacuum 22.5 23.7 26.1 29.9 34.1 ab 32.1  b 30.9   

b  
Without inoculant and vacuum 22.5 23.7 25.7 29.9 33.1 ab 37.7  b 33.5 

ab 
Mean 
CV 1 (%) 
CV 2 (%) 
MSD 
P-value 

 29.45 
10.30 
5.73 
2.15 
0.000 

 

Means followed by lowercase letters in the column differ based on the Tukey test (P<0.05); CV (%): coefficient of variation, MSD: 
Minimum significant difference 
 

On the fourth day, silages without 
inoculants and with vacuum demonstrated higher 
temperatures. On the fifth day, silages with a 
vacuum also presented higher temperatures, which 
was higher for silages with an inoculant and vacuum 
(Table 5). 

The temperature values exhibited a 
quadratic behavior (Figure 3) as a function of the 
times that were evaluated. After the third day, the 
temperatures of the silages were 2°C greater than 
the environmental temperature, thereby 
characterizing the break in aerobic stability. 

 

 
Figure 3. Temperature from Tifton 85 bermudagrass silage after oxygen exposure with or without vacuum and 

inoculant 
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According to Driehuis et al. (2001), the 
break in aerobic stability starts when the 
temperature of the silage exceeds the environmental 
temperature by 2°C. The aerobic deterioration of 
silage is undesirable because it is associated with 
greater nutrient loss, thus causing a low intake and 

even complete rejection of this feedstuff by animals 
(McDONALD et al., 1991). 

The use of an inoculant and vacuum 
interfered with the maximum temperature, pH, and 
number of days to reach the maximum temperature 
and pH of Tifton 85 bermudagrass silages after the 
silo was opened (Table 6). 

 
Table 6. Maximum temperature and pH, days to reach maximum temperature and pH after the opening of 

Tifton 85 bermudagrass silage with or without vacuum and without inoculant during six days of 
aeration 

Treatment                                      Maximum temperature 
 
With vacuum 

With inoculant 
40.1 a A 

Without inoculant 
39.7 a A 

Mean 
39.9 

Without vacuum 34.1 b B 37.7 a A 35.9 
Mean 37.1 38.7  
CV (%) 5.71   
MSD 
P-value 

2.11 
0.061 

  

Maximum pH 
 
With vacuum 

With inoculant Without inoculant Mean 
7.77 7.65 b A                          7.90 a A 

Without vacuum 8.27 a A 7.82 a A 8.04 
Mean 7.96 7.86  
CV (%) 2.30   
MSD 
P-value 

0.18 
0.001 

  

Days to obtain maximum temperature 
 
With vacuum 

With inoculant 
5.2 a A 

Without inoculant 
4.8 a A 

Mean 
4.0 

Without vacuum 4.0 b B 4.8 a A 4.4 
Mean 4.6 4.9  
CV (%) 8.01   
MSD 
P-value 

0.36 
0.003 

  

Days to obtain maximum pH 
 
With vacuum 

With inoculant Without inoculant Mean 
5.6 a 5.6                                 5.6 

Without vacuum 5.0  4.8  4.1 a  
Mean 5.3 A 5.2 A  
CV (%) 17.56   
MSD 
P-value 

0.89 
0.812 

  

Means followed by different lowercase letters in the column and different uppercase letters in the line differ based on the Tukey test 
(P<0.05); CV(%): coefficient of variation; MSD: Minimum significant difference 
 

Silages with an inoculant and vacuum 
demonstrated a greater maximum temperature than 
those with an inoculant and without a vacuum. 
Silages without an inoculant and vacuum did not 
differ in their maximum temperature. In silages with 
a vacuum, the use of an inoculant did not influence 
the maximum temperature. In silages without a 

vacuum, a lower maximum temperature was 
observed when an inoculant was added. 

Silages with an inoculant and vacuum 
demonstrated lower pH values compared to silages 
with an inoculant and without a vacuum. Silages 
without an inoculant and with a vacuum did not 
differ in their pH values compared to silages without 
an inoculant and vacuum. For both the use and lack 
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of a vacuum, the addition or lack of an inoculant did 
not influence the pH values. 

Silages with an inoculant and vacuum 
exhibited a maximum temperature at 5.2 days, while 
silages with an inoculant and without a vacuum 
demonstrated a maximum temperature at 4.0 days. 
Addition of an inoculant or use of a vacuum in 
silages did not affect the number of days of 
maximum temperature. In silages with and without a 
vacuum, the use or lack of an inoculant did not 
influence the days of maximum temperature.  

There were no differences among treatments 
in the days to reach maximum temperature with the 
maximum pH value, 5.25 days after the silo was 
opened. Neres et al. (2013) evaluated Tifton 85 
bermudagrass silage without additives and with 
soybean hulls, corn grits, bacterial-enzymatic 
inoculants, and silage wilted under the sun for 2 
hours after the silo was opened until 168 hours. 
They observed that there was no significant 
difference in the temperature values for all silages 
that were evaluated at different times, thus showing 
that the silages demonstrated high aerobic stability. 

Amaral et al. (2008) evaluated the aerobic 
stability of Marandu grass silages that were 
subjected to different compression intensities (100, 
120, 140, and 160 kg DM m3), and verified values 

for silage temperature above the environmental 
temperature values. 

Castro et al. (2006) evaluated Tifton 85 
bermudagrass silage with concentrations of 250, 
450, and 650 g kg-1 DM plus the application of 
bacterial-enzymatic additives at different storage 
times (32, 90, and 180 days). They found a 
reduction in the maximum temperature between 32 
and 90 days, and an increase between 90 and 180 
days of ensiling, at which time the temperatures of 
the silos were similar to the environmental 
temperature. Silages with lower DM contents had 
higher temperatures. 

 
CONCLUSIONS 
 

There was a break in aerobic stability after 
the third day that Tifton 85 bermudagrass silages 
were exposed to air, with or without the presence of 
a vacuum or inoculants. 

The population of LAB was greater when a 
vacuum was applied and when there were no 
additional inoculants. Without a vacuum during the 
ensiling process, the addition of an inoculant 
increased the population of LAB. 

Yeasts have a linear growth pattern after 
silage is exposed to air, with and without a vacuum 
or inoculant. 

 
 

RESUMO: A pesquisa objetivou avaliar o perfil microbiológico e a estabilidade aeróbia em silagens de capim 
Tifton 85, a vácuo e sem vácuo, adicionados ou não inoculante microbiano. O delineamento experimental foi inteiramente 
casualizado em esquema fatorial 2x2, sendo os tratamentos com e sem vácuo e com e sem adição de inoculante, com cinco 
repetições. O inoculante era composto por bactérias ácido láticas (BAL): Lactobacillus acidophilus, na concentração de 3 
x 109 UFC ml-1 de células viáveis por ml do produto. As variáveis analisadas foram o perfil microbiológico após abertura 
da silagem e a estabilidade aeróbia da abertura ao sexto dia de exposição da silagem ao oxigênio. Verificou-se que não 
houve variação na população de bactérias láticas entre os tratamentos aplicados. A população de Bacillus foi inferior tanto 
com aplicação quanto sem aplicação de inoculante desde que aplicado o vácuo. A população de Clostridium quando 
aplicado o inoculante, o sistema a vácuo reduziu a população em comparação ao sistema sem vácuo. Sem a aplicação de 
inoculante o sistema sem vácuo reduziu a população de Clostridium. A população de leveduras apresentou tendência a 
crescimento linear em todos os tratamentos avaliados do primeiro ao sexto dia de exposição ao oxigênio o que pode ter 
contribuído para as altas temperaturas observadas no período de exposição ao ar. Não se observou crescimento de fungos 
nas silagens durante o período de exposição ao ar. A quebra da estabilidade aeróbia ocorreu a partir do 3º dia após abertura 
da silagem. O pH  ficou abaixo do preconizado para uma boa conservação da silagem na abertura e durante a exposição ao 
oxigênio, com comportamento quadrático, o mesmo ocorrendo com a temperatura no período avaliado. Silagens de capim-
tifton 85 nas condições avaliadas perdem a estabilidade após o terceiro dia de exposição ar. 
 

PALAVRAS-CHAVE: Bactérias láticas. Fermentação. Leveduras. Temperatura 
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