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ABSTRACT 

	Aims: Generally, the study aims to determine the effect of different re-growth period and ensiling process on the quality of the vetiver grass and its acceptability to sheep. Specifically, it aims to: (a) determine the dry matter content of Vetiver grass harvested at 30, 45 and 60 days old-regrowth period; (b) compare the physico-chemical characteristics in terms of color, aroma, texture, mold coverage, temperature and pH; (c) determine the daily feed intake of sheep offered vetiver soilage and silage; (d) evaluate the coefficient of preference and relative palatability index of sheep offered vetiver soilage and silage. 
Study Design: The study on silage quality was laid out using Randomized Complete Block Design (RCBD) with three treatments and replicated three times. 
Place and Duration of the Study: The study was conducted at CBSUA-Department of Animal Science Ruminant Experiment Station. 
Methodology: The silage additives were purchased at the market of Caroyroyan Pili Camarines Sur and the vetiver grass were harvested at the Vetiver Center experimental site. After the collection of needed materials, the leaves of the Vetiver grass were wilted for 24 hours to ensure moisture content of approximately 65%, and chopped 1 to 2 inch long with the use of bolo. After, it will mix with a certain ratio of 6% molasses in every 1000g of vetiver grass and put in silo bag for fermentation for 21 days.  
Conclusion: The results of the study revealed no significant on the dry matter content of Vetiver Soilage, temperature and pH level and physical characteristics such as the color, aroma, texture and growth of mold of vetiver silage. 
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1. INTRODUCTION

In the past years of production of quality silage materials, potential grasses like vetiver has a promising impact as a substitute to the locally available grasses. The native pasture deteriorates rapidly especially in the dry season, hence the need for conservation in form of silage which is not weather dependent like hay, during the rainy season; when they are in abundant supply and high in nutritive value.   In the tropical humid region, high humidity in the atmosphere and more rains in the production period limit the time of making hay and ensiling is considered to be the most promising preservation technique. Ensiling is a potent general method of forage preservation and also a form of treatment to occasionally salvage the under-utilized pasture for better acceptability and degradability. Vetiver grass may also be a promising feed resource because of its various advantages such as high quality, fast growth rate and easy adaptation to the environment and can bear repetitive mowing without occupying farm land. Vetiver grass was also reported to be edible herbage of high quality for cattle and goats particularly in the growing stage (Lui et al., 2003). 
Free choice intake and acceptability study is a quick assessment of physical quality of a feed. The feed intake or the palatability of forage is regulated by many factors: harvesting, physical and metabolic feedback and secondary metabolites. Preservation method may affect these factors, especially in reducing the secondary compounds or anti-nutritional substances. In the tropical humid region, high humidity in the atmosphere and more rains in the production period limit the time of making hay and ensiling is considered to be the most promising preservation technique (Babeyime 2003). 
Several local studies were documented about its agronomic, product development and application of Vetiver grass as a technology for soil and water conservation, but little emphasis on its characteristics as promising livestock feed.

2. MATERIAL AND METHODS
2.1 Experimental Forage
The Vetiver grass was harvested from Vetiver Center Experimental area of CBSUA at different regrowth period 30, 45, and 60 respectively. Vetiver grass was a tropical perennial grass which is subject on this study to make a silage has thin leaves and stems that are rigid and erect, this was cultivated for soil erosion as well as a sort of barrier to prevent weeds invasion. 

2.2 Experimental Design and Treatment 

The study was conducted using Completely Randomized Design (CRD) with three treatments and replicated three times. 
The experimental treatments are as follow: 
Treatment 1 - Vetiver silage 30 days re-growth period
Treatment 2 - Vetiver silage 45 days re-growth period 
Treatment 3 - Vetiver silage 60 days re-growth period
2.3 Specific Experimental Procedure  
2.3.1 Zeroing of Vetiver Grass. The vetiver grass allocated for Treatment 3 were the first to cut, after fifteen days in the separate plot for the Treatment 2 and after another fifteen days for zeroing grass assigned for the Treatment 1, respectively to make sure that the harvested silage was obtained at the same time for silage preparation. After 60 days the vetiver grass was harvested manually using sickle and place to different sack.
2.3.2 Oven Drying. The 100 grams per treatment samples were collected. The samples undergo oven dying for 24 hours to get the dry matter content of different re-growth period. 
2.3.3 Procedure of Ensiling. The silage additives were purchased at the market of Caroyroyan Pili Camarines Sur. After the collection of needed materials, the leaves of the Vetiver grass were wilted for 24 hours ensure moisture content of approximately 65%, and chopped 1 to 2 inch long with the use of bolo. After, it wasl mixed with a certain ratio of 6% molasses in every 1000g of vetiver grass 
The mixture was compacted and sealed airtight with the packing tape to maintain anaerobic condition as to ensure efficient fermentation. The forage was weighed and the amount of additive was based on the experimental treatments which is 6%. Using the desired ratio of additive to Vetiver, the silage mass was weighed to incorporate the computed amount of additive. All treatments used the same grass, however, different in terms of growing period for each treatment. The treated Vitever grass was ensiled in silo according to treatments which was filled up gradually to ensure thorough compaction to exude the air and attain anaerobic condition which was desirable in silage making. Filling of silo bags was done very carefully to prevent damage or cut preventing air to come in. The desired amount of silage mass was already attained, the plastic container was thoroughly sealed and stocked in a safe storage area. The plastic container was not disturbed during the fermentation period of 21 days. 

2.3.4 Temperature and pH determination of silage. Immediately the silage was opened, a laboratory thermometer was inserted to determine the temperature. The pH of silage was determined by adding 100 ml of distilled water to 25 g of each treatment in a beaker and a pH water glass was inserted to determine the pH. 
2.3.5Preparation of sample for assessing silage quality. After 21 days of fermentation the sample were collected following the experimental treatment. The prepared samples were given to the panelist together with the score sheet. The scale that was used in the sensory evaluation was the 5-points Hedonic scale which the lowest is “1” while the highest is “5”. The sensory attributes evaluated were color, aroma, texture and mold coverage.

Table 1.       5 - point Hedonic Scale 
	Characteristics
	Scale

	
	1
	2
	3
	4
	5

	Color
	Very dark
	Dark
	Olive yellow
	Light olive green
	Olive green

	Aroma
	Very offensive
	Offensive
	Almost pleasant
	Pleasant
	Very pleasant

	Texture
	Slimy
	Very soft
	Soft
	Fairly firm
	Firm

	Mold coverage
	Very moldy
	Highly moldy
	Medium
	Scattered mold spot
	No mold



Reference: (Olorunnisomo and Ososanya,2015) 1= Very bad ,2 = Bad, 3 = Moderate, 4 = Good, 5 = Excellent
2.3.6 Assessing silage quality. After 21 days of fermentation, the silages were evaluated using the following parameters. The assessor was composed of 15 students of animal science.
2.4 Data Gathered
The dry matter content of vitever grass was calculated by taking 100/g composite sample of grass chopped in a one-inch size  to constitute the final sample for the dry matter analysis. The fresh weight of the sample was recorded and secured in a paper sack and was placed in an oven for about eight hours at 100°C. Then, the dry matter was weighed and placed back to the oven for another two hours for further drying. The final dry matter weight was recorded. When its weight remained constant, the dry matter content was computed by dividing the dried weight with the fresh weight and multiplied with 100%. The dry matter yield was calculated by multiplying the herbage yield with the dry matter content. Dry matter yield was expressed in tons per hectare. 
Dry matter content will be computed by:X 100
DM =

  weight of silage before oven drying – weight of silage after oven drying 
1. Color refers to the perceive appearance in terms of dark green to light olive green.
2. Smell or aroma refers to pleasant or unpleasant smell of the silage 
3. Texture refers to the consistency of the silage either firm or slimy
4. Molds refers to the presence or absence of molds in the silage 

3. RESULT AND DISCUSSION
3.1Dry Matter Content. 
As shown in Table 1, Treatment 1 (Vetiver silage at 30 days RP) with 31.89% and lowest in Treatment 3 (Vetiver silage at 60 days RP) with 33%. The analysis of variance revealed no significant differences among the mean. This indicates that the dry matter content of vetiver grass were not influence by different re-growth period. In the study of Falola et al., (2013) the dry matter content of vetiver was 34.42%, this result is higher than the findings of the present study with 32.66%. Despite of the differences, the present study agreed to Falola et al., (2013) that the dry matter content increase with age.
Table 2. Dry matter content, pH Level and Temperature of Vetiver with different re-growth period
	
TREATMENT
	Dry Matter Contentns
	Temperaturens
	pH Levelns

	
	
	
	Mean
	Description

	1 – Vetiver silage at 30 DRP
	31.89
	28.33
	5.50
	Acidic

	2 – Vetiver silage at 45 DRP
	32.66
	28.37
	5.46
	Acidic

	3 – Vetiver silage at 60 DRP
	33.00
	28.30
	5.17
	Acidic


DRP – days re-growth period
not significant

3.2Temperature. 
Table 2 shows the mean temperature of three treatments. Treatment 2 (Vetiver silage at 45 DRP) had the highest mean of 28.37°C, while Treatment 3 (Vetiver silage at 60 DRP) had the lowest mean of 28.3°C. The differences among the observed temperature of the three treatments were relatively small and based on the analysis of variance there were no significant differences among the temperature of the three treatments.
According to Muck (1996), the temperature of fermenting forage varying from 27 – 38°C was presumed to produced excellent silage the result of the present study is within stated range of (Muck 1996), and a little bit higher than the report of Babayemi (2009) with 25 - 27°C in silage of vetiver grass. 
Compared to the study of Setapar et al. (2012) the temperature of grass silage was 21°C, lower than the result of this study with 28.37°C, maybe because of the differences in the span of fermentation period of the silage. Furthermore, the result of Falola et al., (2013) in the temperature of vetiver silage without added cassava peel shows almost similar value (28°C) observed in this study (28.37°C).
3.3pH Level. 
As shown in Table 2 the mean pH level of three different treatments. Treatment 1 (Vetiver silage at 30 DRP) had the highest mean of 5.50 pH, while Treatment 3 (Vetiver silage at 60 DRP) had the lowest mean of 5.17 pH. Analysis of variance revealed that there were no significant differences among the mean of pH levels of the three treatments, indicating that the different re-growth period and addition of additives in the preparation of silage did not significantly influence its pH level.
According to PNS/BAFS (2014), the pH of the silage should range 3.5 to 4.7, the result of the study is higher than the recommended level.
The pH value of the silage should within the range of 3.5 – 5.5 pH to be classified as good silage according to Menesses et al., (2007), the silage produce in the present study can be consider as good silage. 
The pH value of 5.38 pH obtained in this study was higher than 4.2 – 5.0 pH reported by Babayemi (2009), and 4.3 – 4.7 pH by Kung and Shaver (2002), however almost congruence to the reported value of Falola et at., (2013) with 5.56 – 5.66 pH and 3.5 – 5.5 pH level obtained by Menesses et al., (2007).
According to (Liu et al. 2002) the classification of silage based on value of pH below 4.0 is indicated as excellent while pH value above 5.0 is bad all value corresponds to acidic. However, the result of the study shows higher than (Liu et al. 2002) which is correspond to acidic.
3.4Color. As shown in Table 3 the highest mean score was in Treatment 1 (Vetiver silage at 30 DRP) with 4.29 and lowest in Treatment 2 (Vetiver silage at 45 DRP) with 4.2. All means score corresponds to light olive green. Analysis of variance revealed no significant differences among treatment mean. This implies that the re-growth period in the preparation of silage did not influence the color of vetiver silage. 
3.5Aroma. Table 3 shows the mean aroma scores of vetiver silage at different re-growth period. Treatment 1 (Vetiver silage at 30 DRP) had the highest mean score of 3.87 and lowest in Treatment 3 (Vetiver silage at 60 DRP) with 3.6. However, analysis of variance revealed no significant differences among the mean scores of the three treatments. This suggests that the re-growth period and molasses in the preparation of silage did not affect its aroma. 
According to the PNS/BAFS (2014) the recommendation when it comes to silage is pleasant pickle aroma with no indication of putrefaction. The result of the study shown that vetiver silage had an aroma of almost pleasant which are means vetiver silage produce is still in acceptable level. 
The vetiver silage at different re-growth with 6% molasses exhibit almost pleasant alcoholic aroma which as an indication of well-made silage, Kung and Shaver (2002) reported that pleasant smell is accepted for good or well-made silage.


Table 3. Color and aroma of Vetiver silage at different re-growth period
	
TREATMENT
	COLORns
	AROMAns

	
	Mean
	Description
	Mean
	Description

	1 – Vetiver silage at 30 DRP
	4.29
	Light olive green
	3.87
	Almost pleasant

	2 –Vetiver silage at 45 DRP
	4.20
	Light olive green
	3.75
	Almost pleasant

	3 –Vetiver silage at 60 DRP
	4.24
	Light olive green
	  3.60
	Almost pleasant


DRP – days re-growth period
ns- not significant 

3.6Texture. As shown in Table 4, Treatment 2 (Vetiver silage at 45 DRP) had the highest mean score (4.27) while Treatment 3 (Vetiver silage at 60 DRP) had the lowest mean score (4.02). Despite these differences, the analysis of variance revealed no significant differences among the mean. This indicates that the different re-growth period in silage preparation did not influence the texture. 
The mean texture in this study is higher than the result of Riñon (2016) with mean score of 3.15 in T1 (molasses) the difference may be attributed to the experimental grass, whereas Riñon (2016) used corn husk.
Table 4. Texture and Molds of Vetiver grass with different re-growth period
	
TREATMENT
	Texturens
	Moldsns

	
	Mean
	Description
	Mean
	Description

	1 – Vetiver silage at 30 DRP
	4.17
	Fairly firm
	4.33
	Scattered Mold Spots

	2 – Vetiver silage at 45 DRP
	4.27
	Fairly firm
	4.11
	Scattered Mold Spots

	3 – Vetiver silage at 60 DRP
	4.02
	Fairly Firm
	4.22
	Scattered Mold Spots


DRP – days re-growth period
ns-not significant
In congruence to the result of Ignao (2021) that the addition of different ensiling materials in the preparation of hybrid corn silage did not significantly influence the texture of the product. However, the result of the study is higher than the result of Ignao (2021) with 3.20. The difference maybe because of the experimental grass utilize as silage.
Plant features (such as stems and leaves) should be clearly visible in the silage. A demolished structure indicates extreme putrefaction. The presence of sticky, slimy material indicates the presence of pectolytic (sporulating) microorganisms (Lui et al. 2002). However, the result of the study shows that the structure of the stem and leaves are visible and fairly firm.
The texture of the silage in the study ranging from 4.02 – 4.47 (fairly firm) which is within the range reported by Falola et al., (2013). Furthermore, agreed to the report of (Kung and Shaver, 2002) that the best texture of silage is firm. 
3.6Molds. As shown in Table 4 Treatment 1 (Vetiver silage at 30 DRP) had the highest mean score of 4.33, and lowest in Treatment 2 (Vetiver silage at 45 DRP) with 4.11. The analysis of variance revealed no significant differences among treatments. This indicate that the different re-growth period and 6% additives (Molasses) in the preparation of silage improve the fermentation process.
This study agreed to the result of Riñon (2016) that there was no significant difference observed on the growth of mold/fungi of corn husk silage treated with different level of additives among the three treatments. 
4.1CONCLUSION

The dry matter content is not significantly different (p>0.01). No significant results were noted on temperature and pH level found in the different silage. The color, aroma, texture and molds coverage were found not significat (p>0.01). However, it is noted that the color “light olive green”, aroma “almost pleasant”, texture “fairly firms” and mold coverage (scattered mold spot).
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