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ABSTRACT 

 

  Ensilaging forage into silage is a method to improve the feed quality in term 

of digestibility. Ensilaging process are compressing and fermenting fodder crops 

under anaerobic condition. Inoculants were added into silage to increase the 

digestibility of the fodder. In this study, the different inoculant of effective 

microorganism and rumen fluid are used to determine the digestibility by using in 

vitro analysis. The three treatments with six replicated for each silage has being 

made. Silage was made using 6 weeks Napier grass that has being chopping for 3 cm 

average. Silage without inoculant was the control treatment.  Treatment 2 was used 

Effective microorganism as the inoculant and treatment three are used rumen fluid as 

inoculant. All silages are fermented for 21 day in the seal plastic bags.   

 In vitro gas production was measure every four hours for 72 hours. The gas 

production result showed significant difference (P<0.05) between control silage and 

inoculated silage. But, there are no significant difference (P<0.05) between two 

inoculated silage. The same results are show for the chemical analysis of organic 

matter (OM), neutral detergent fiber (NDF), acid detergent fiber (ADF) and acid 

detergent lignin (ADL).  
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ABSTRAK 

 

 Pensilajan makanan ternakan kepada silaj adalah salah satu kaedah untuk 

meningkatkan kualiti makanan terutamanya untuk proses penghadaman. Proses 

pensilajan dilakukan mengunakan kaedah memampatkan dan penapaian di dalam 

keadaan anaerobik. Menambah inokulan ke dalam silaj adalah untuk meningkatkan 

kadar penghadaman sesuatu makanan. Dalam kajian ini, inokulan yang berbeza 

digunakan iaitu mikroorganisma berkesan (EM) dan kandungan rumen digunakan 

untuk menentukan penghadaman dengan menggunakan analisis in vitro. Tiga ujian 

dengan enam replika untuk setiap silaj telah dibuat. Silaj dibuat menggunakan 

rumput Napier yang berusia enam minggu dan  di potong sepanjang 3 cm. Silaj tanpa 

inokulan adalah ujian kawalan. Ujian 2 menggunakan EM sebagai inokulan dan ujian 

3 adalah menggunakan kandungan rumen sebagai inokulan. Semua silaj diperam 

selama 21 hari dalam beg plastik meterai . 

 Pengeluaran gas in vitro di ukur setiap empat jam sehingga 72 jam. Hasil 

pengeluaran gas menunjukkan terdapat perbezaan yang signifikan (P <0.05) antara 

silaj kawalan dan silaj berinocukum. Namun  tidak ada perbezaan yang signifikan (P 

<0.05) antara dua silaj inokulum. Hasil keputusan yang sama diperolehi untuk 

analisis kimia, bahan organik (OM), pelarut neutral serat  (NDF), pelarut serat asid 

(ADF) dan pelarut asid lignin (ADL). Tiada perubahan untuk bahan kering (DM) dan 

protein kasar (CP) ini menunjukan penghasilan silaj mampu melindungi rumput dari 

kehilangan nutrient. 
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CHAPTER 1 

INTRODUCTION 

 

 

 Feed play the important role in livestock industry, but low quality and 

quantity of feed become a major constraint that limits livestock productivity among 

the smallholder famer (Ayantunde, 2005). Feeding itself covers up to 70% from the 

total operating cost of ruminant production. Improvement of the feed quality is very 

important to achieve better livestock production.  

 Ensilaging forage into silage is one of the methods to improve the feed 

quality in term of digestibility. Silage is a fodder prepared by compressing and 

fermenting green forage crops under anaerobic conditions. The purpose of making 

silage depends on the farming condition, whether to have continuous supply of 

animal feed, systematic feed management or additional income as feed producer. 

Furthermore, silage is more palatable and also more digestible compare to fresh 

content.  

 Ensilaging is the fermentation proses of forage that involve interaction of 

forage, microbial population and ensiling that held in the anaerobic biochemical 

process. The successful of silage making is based on the promotion of the 

fermentation brought by beneficial bacteria (Jatkauskas and Vrotniakien 2006). 

Many type of silage have being made from many kind or variety of crop. However, 

green forage is ideal for silage because it has high sugar and low protein content that 

will promote good fermentation. Elephant grass (Pennisetum purpureum) is a forage 

grass that have reasonable amount of soluble carbohydrates and have high dry 

matter. However, the high moisture content when it in a state of high nutritive value 
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is an obstacle for silage making, because it will results an undesirable fermentation 

with considerable nutrient losses (Zanine et al. 2007).  

 To overcome the problem highlighted, adding inoculant in silage will 

enhance the fermentation process of silage and also improve fermentation and 

digestibility. Ensilaging forage with microbial inoculants improve the feed quality 

(Kassu, et al., 2014). Silage inoculants are additives containing anaerobic lactic acid 

bacteria (LAB) that are used to manipulate and enhance fermentation in silage 

(Muck, 1996). Microbial of lactic acid bacteria are used as silage inoculants 

(Contreras-Govea et al. 2011). Indirectly, microbial inoculants not only affect plant 

fermentation but also animal performance as an additional source of microbial 

protein (Kung et al.2003). On top of digestibility improvement (Guim and Ruggieri, 

1999), inoculated silage can reduce the pH and ammonia formation and promoted 

lactic acid production (Muck and Kung 1997). 

 

Objective 

General objective of this study is to compare the digestibility of silage with different 

inoculant. 

Specific objective is: 

1. To compare the differences of in vitro gas production between silage treat 

with Effective Microorganism and rumen fluid.  

2. To compare the in vitro dry matter digestibility (IVDMD) between silage 

treated with EM and rumen fluid.  
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