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INTRODUCTIONINTRODUCTIONINTRODUCTION

The production of agricultural plastic has greatly increased throughout the world over the 
last decade, reaching 3.6 million tons in 2008 (around 15% of the total world 
consumption of plastic). In Europe around 39% of the plastic utilized in agriculture is 
destined for silage packaging. Because of their wide use, the problems of the disposal of 
agricultural plastic wastes has become more and more severe. An alternative way of 
disposing agricultural plastic wastes is through biodegradation.

OBJECTIVE: to check the possibility of replacing polyethylene (PE) film 
with biodegradable film to cover maize silage in a laboratory 
experiment.
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• whole maize crop (50% milk-line stage) treated with a mixture of Lact. plantarum, Lact. 
buchneri, and Ent. faecium ((1 × 105 cfu g-1 );
• ensiled in bags (4 replicates) of different types of plastic films with two different thickness : 
a 60 mm-thick PE film (PE60), a 120 mm PE film (PE120); a 60 mm Mater-Bi®
biodegradable film (MB60), and a 120 mm Mater-Bi® film (MB120). The bags were housed 
inside a PVC cylinder open at both sides, in order to compact them to a close DM density 
than those of bunker silo.  silages conserved indoors at 20°C for 55 and 110 days;
• silages analysed for crude protein, ash, starch, NDF, ADF, ADL, ether extract, lactic, 
acetic, propionic and butyric acids, mould and yeast counts;
•About three kilograms of each silo allowed to aerobically deteriorate at room temperature 
in 17 l polystyrene boxes to determine aerobic stability.

1.All the silages were well fermented with no differences between treatments (Table 1). The 
inoculum treatment containing Lact. buchneri shifted the fermentation to acetic acid in silages 
after 110 d of conservation relative to silages conserved for 55 d (i.e. lower lactate:acetate ratio), 
as expected with a heterolactic fermentation;

2. Due to the presence of a small zone of alteration in one bag, a higher mould count and lower 
aerobic stability were observed after 55 d of conservation for the silage conserved in the MB120 
bags.

3.Some more slight degradation was observed in the MB films after 110 d of conservation and this 
was reflected by higher yeast and mould counts and by a lower aerobic stability of the silages 
conserved under the MB film than those conserved under the PE films.

4.The maize silage showed a DM concentration of 335 g kg-1, with a 282, 413, 230, and 27 g kg-1

DM of starch, NDF, ADF, and ADL, respectively. No differences between treatments were 
observed for any of the studied parameters. 

CONCLUSIONSCONCLUSIONSCONCLUSIONS

The MB120 treatment 
showed good silage 
quality till 110 d of 
conservation, with 
comparable results of 
those obtained with PE 
films. These promising 
results indicate that it 
could be possible to 
develop new 
biodegradable films to 
cover silages.
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Table 1. Fermentation and microbiological characteristics of the silages covered with different 
plastic film at 55 and 110 d of conservation

Conser-
vation 
time (d) 

Treat-
ment 

DM  
(g kg-1) 

pH Lactic acid  
(g kg

-1
 DM) 

Acetic acid  
(g kg

-1
 DM) 

NH3-N  
(g kg

-1
 TN) 

Yeast 
(log CFU g

-1
) 

Mould 
(log CFU g

-1
) 

Spores (log 
MPN g

-1
) 

Aerobic 
stability (h) 

55 PE60 315 3.74 25.5 10.1 41 4.5 1.4b 2.3 37a 
 PE120 313 3.74 26.1 8.8 49 4.4 1.2b 2.0 40a 
 MB60 315 3.75 33.8 11.5 52 4.6 2.0b 1.7 40a 
 MB120 319 3.75 29.8 9.3 42 5.8 3.6a 2.3 26b 
 P NS NS NS NS NS NS * NS * 
           
110 PE60 309 3.79 15.6 14.2 58 3.6b 1.0b 2.2 72a 
 PE120 297 3.78 15.8 12.1 59 3.1b 1.7b 1.6 65a 
 MB60 320 3.83 19.7 17.6 51 5.5a 4.7a 1.8 29b 
 MB120 319 3.80 12.1 8.4 55 5.2a 3.7a 1.6 41ab 
 P NS NS NS NS NS * ** NS ** 
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