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Introduction

The preservation of silage quality is critical for ensuring consistent and high nutritional value in livestock feed. Maintaining anaerobic conditions during the ensiling process is paramount to
minimizing nutrient losses and ensuring high feed quality. While conventional polyethylene (PE) films are widely used due to cost and availability, their high oxygen permeability can lead to
aerobic spoilage and dry matter (DM) losses. In contrast, oxygen barrier (OB) films are engineered to significantly reduce oxygen ingress, enhancing fermentation and aerobic stability of silages.
Limited studies have explored the efficacy of these OB covers in sorghum silage, a crop with distinct fermentation dynamics due to its high fiber and sugar concentrations.

This study aimed to compare the performance of a conventional PE cover and two OB in preserving sorghum silage for a short storage period, focusing on their effects on
fermentation profile, silage hygiene and DM losses.

Experimental Design

Three Treatments
Control - standard polyethylene (150 pm)
OB1 - oxygen barrier (45 pm; OTR < 0.4 cm*/m?/24 h)
OB2 - oxygen barrier (40 pm; OTR < 20 cm®/m?/24 h)

Table 1. Chemical composition of fresh

Gas Loss Estimation & DM Recovery (difference in ~ sorghum forage

weight) & Inedible Silage (visual presence of moldy, Item Average SD

b\ darker, slimy silage) DM, % 29.0 0.94

Chemical Composition (NIR), Fermentative Profile Cp as % DM 7.73 0.07

\, (Muck and Dickerson, 1988) & Microbial Counts \WsSC, as % DM 10.7 0.44

= /=== (yeast and mold counts (AOAC Official Method, Starch, as % DM 15.5 1.68

2014.05) NDF, as % DM 49.4 1.74

Whole-plant sorghum C JAC VAL VAT Estimated Aerobic Stability ADF, as % DM 30.5 1.24
Harvest.m late October of 2024 Ensiled in quadruplicates for 52 d Calculfated u5|r?g the log of yeast counts and the Lignin, as % DM 3.95 0.39
Theoretical length of cut 15 mm. equation described by Kung et al. (1998). Ash, as % DM 4.91 0.15

Silage density = 613+12.9 kg/m’

. . . Analyzed in a commercial laboratory using NIR. N=2.
Statistical Analysis Y y using

The experiment followed a completely randomized design. Data were checked for normality using the UNIVARIATE procedure of SAS (SAS Studio version 9.4; SAS Institute) and analyzed using the
GLM procedure (SAS Studio version 9.4; SAS Institute). Significance was declared at P £0.05, and a tendency was declared at 0.05 < P <0.10.

Results and Discussion

Effects of OB on Gas Loss, DM Recovery & Inedible Silage
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Effects of OB on Microbial Counts & Estimated Aerobic Stability * Silages covered with OB tilms demonstrated improved silage
hygiene, as evidenced by lower yeast counts and non-detectable
Yeast, log(cfu)/g  P<0.01 Mold, log(cfu)/g  P<0.01 Estimated Aerobic Stability, h P =0.04 levels of mold, compared to silages sealed with conventional PE.
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Conclusions

This study demonstrated the following key findings regarding the use of OB films as silage covers even during short-term storage and challenging ensiling conditions such as low DM and high WSC:
* Reduced DM Losses - contributing to better silage preservation and feed quality.
* Lower Proportion of Inedible Silage - enhancing the efficiency of silage utilization.

* Improved Silage Hygiene - OB films with an OTR of <20 cm3/m?%24 h significantly improved overall silage hygiene when compared to conventional PE films.
* Superior Performance of High-Barrier Films - OB films with an OTR < 0.4 cm3m?%24 h achieved the greatest reduction in inedible sorghum silage, underscoring the value
of higher oxygen barrier properties.
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