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ABSTRACT.  The study aimed to analyze the effect of pineapple peel silage in the ration on production performance and analyze the income level of sheep farmers who use pineapple peel silage as based ration. The study designed in Randomized block with 3 treatments and 3 replications. The treatment consisted of P0 = control diet with 100% field grass, P1 = field grass + pineapple peel silage with 3% of rice bran, and P2 = field grass + pineapple peel silage with 6% rice bran. The diet ratio of grass to pineapple peel silage given was 80:20. Variables measured include dry matter intake, daily weight gain, feed efficiency and Income Over Feed Cost (IOFC). The results showed that the dry matter intake sheep treated with P1 was significantly different (P<0.05) higher than P0 and P2. Daily wight gain treated with P2 was 70.83 g/day, not significantly different but had a higher value than P0 and P1. Feed efficiency did not make a significant difference (P>0.05). The IOFC for treatment P2 was IDR 165,100 significantly (P<0.05) higher than P0 and P1. The results of the economic analysis showed that there was an increase in the income of farmers were given silage, namely at P2 of IDR 534,284. The conclusion is that the use of pineapple peels as animal feed silage increased the dry matter intake and IOFC, and the use of pineapple peels as silage has an impact and increases the income of farmers.
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INTRODUCTION
Sheep is one of the meat-producing livestock in Indonesia. Sheep are widely cultivated in Indonesia because they have several advantages such as being prolific (breeding more than one tail), fast breeding, a source of animal protein, easy to adapt, the by-products in the form of fertilizer can fertilize agricultural land and the peel can be used as decoration. West Java Province is one of the provinces that has the largest sheep population in 2021, namely 12,2 million heads. the sheep population spread across several district in West Java, one of which is Subang Regency. 
Regarding on the data from Central of Statistics of Subang Regency in 2021 the sheep population in Subang was 265.164 heads. The population is spread across several Sub-district in Subang Regency, one of which is Ciater Subdistrict. The sheep population in Ciater is 5.178 heads. In addition to the large population of livestock, especially sheep, Ciater Subdistrict also has abundant production in agricultural sector especially fruits, namely pineapple with total production 68,7 tons/year. Pineapple (Ananas comosus) is cultivated tropical fruit with edible part of pineapple for 30-45% of its total weight (Gasmi Benahmed et al. 2021). Pineapple not only for its unique aroma and sweeteness but also for its nutritional value and its anti-inflamatory and antioxidant (Nguyen et al. 2019). 
With the abundant production of pineapple fruit, there will certainly be opportunities obtained from pineapple fruit such as pineapple peel and pineapple crowns which are by product from the fruit. The pineapple byproducts industry can account for 70–75% w/w of the product, including the peel, core, crown, stem and leaf (Zeng et al. 2023). the crude protein level was higher in the crown, peel, and pomace (7.51–8.81% DM) compared to the bud end and core (5.18–6.54% DM) (Kiatti et al. 2023). The pineapple by-product is mainly composed of dietary fibers, flavonoids, minerals, sugars, polyphenols and vitamins and plays an important role in antibiosis, antioxidation and gastrointestinal protection (Hu et al. 2019). Many things can be done to utilize pineapple peel by product that is wasted or unused. Pineapple peel by product can be used as animal feed. 
Pineapple peel contains crude protein 8.78%, crude fiber 17.09%, ADF 23.45% and NDF 64.05% Raguati et al. (2018). Furthermore regarding on Saputro et al. (2022) study show that nutrient composition of pineapple silage with crude protein 8.36%, ether extract 4.17%, crude fiber 25.98% dan NFE 45.55%. The use of pineapple by product as a substitute for forage in complete feed with substitution level up to 70% increase overall nutritional quality such us crude protein and ether extract and decrease in crude fiber, NDF and ADF (Mucra et al. 2023). Until now, there have not been many studies on the use of pineapple peel as silage in sheep ration. The study aims to analyze the effect of pineapple peel silage utilization on sheep performance and analyze the income level of sheep farmers who use pineapple peel silage on sheep ration.  

MATERIALS AND METHODS
The study consisted of silage preparation, feeding trial and measurement of variables. The material used were pineapple peel silage, rice bran, molasses, Effective Microorganism-4 (EM-4), field grass, silo, digital scale, feed container. 9 rams were used for feeding trial. 
Pineapple Peel Silage Production

Pineapple peels were obtained from pineapple traders in Ciater Subdistrict. The pineapple peels were chopped to a size of 2-3 cm. a total of 50 kg of pineapple peels were weighed and spread on a tarpaulin then added rice bran as much as 3% of a total weight of pineapple peel for treatment 2 and 6% for treatment 3. Effective Microorganism 4 (EM4) was poured into 3 bottle caps (±15 ml) and diluted with 500 ml water. The EM4 mixture is poured over the material until it is evenly distributed while stirring. The pineapple peel mixture was put into the silo layer by layer while compacted and tightly closed. Silage was incubated for 21 days. After 21 days, the silage was removed from the silo to evaluate its quality and wheter it was suitable for feeding to sheep.
Feeding Trial

The study use 9 rams with an average initial body weight of 17.98 kg. The ration consisted of field grass and pineapple peel silage. Sheep were housed in individual cages and given a pertition in the feed bin. The animals were adaptedto the silage diet for 7 days. The feeding trial was conducted for 30 days. Dry matter (DM) intake was calculated according to Siregar (1994) in sheep with a body weight of 15 kg and a daily weight gain of 150 g/head/day has a DM intake of 3.5%BK or 875 g with TDN requirements of 61.94%, PK 8.8%, Ca 0.34% and P 0.24%. the ration given were field grass and pineapple peel silage with the ratio of grass: silage is 80:20.
Variables Measurement
Dry Matter Intake 

Dry matter intake is calculated from the different between the amount of feed given and the amount of residual feed expressed in g/head/day.

Dry Matter Intake (DMI) = Feed intake (g/head/day) x % DM of feed
Average Daily Gain

Body weight gain is obtained from the different between final body weight and initial body weight divided by the number of days of weighing. Body weight measurement is carried out every 10 days, namely on days 0, 10, 20, 30 and 40. Daily gain is calculated using the formula according to Supratman et al. (2016).
Feed Efficiency


Feed efficiency is obtained from the quotient of daily body weight gain with DM intake.

Income Over Feed Cost (IOFC)


Income over feed cost (IOFC) was calculated using in the following formula according to Ulfa et al.  (2019).
IOFC = [PBBH (kg) x Price per (kg)-[DM intake (kg) x feed price (kg)]

Business Feasiblity Analysis


Analysis of the feasibility of fattening sheep for 40 days for 9 heads. The calculated variables include the value of Benefit Cost Ratio (R/C ratio), Revenue Cost Ratio (R/C ratio), Break Even Point (BEP) price and BEP production.
Design Experiment and Data Analysis


The study was design using a Randomized Block Design with 3 treatments and 3 replications. The treatments consisted of P0 = control with 100% field grass, P1 = field grass + pineapple peel silage with 3% rice bran, and P2 = field grass + pineapple peel silage with 6% rice bran. Data were analyzed using analysis of variance (Anova) and if there were significant differents between treatments, a further test of the Least Significant Difference (LSD) was conducted (Steel and Torrie 1995).
RESULT AND DISCUSSION

The result of observations of the physical quality of pineapple peel silage area show in Table 1. Regarding on the observation of silage characteristcs, it  can be said that all silage treatments have good physical quality, namely having a green, yellowish green or brownish colour, sour aroma and texture in general is still clear as nature (Zakariah et al. 2015). The colour of 100% pineapple peel silage is olive green as the yellow colour of fresh ripened pineapple peel, the aroma is fruity smell and the texture is soft and relatively fibrous (Wimalasiri and Somasiri 2021). The brown colour formed is influenced by the Mailard reaction or non-enzymatic browning reaction between reducing sugars and free amino groups of amino acids that will release heat (Riyanti and Febriza 2023).
Tabel 1. Physical quality of pineapple peel    silage
	Treatments
	Physical quality

	
	Colour
	Aroma
	Texture

	P1
	Brownish green
	Fresh acid
	Moist


Note: P1 = pineapple peel silage + EM4 + 3% rice bran. P2 = pineapple peel silage + EM4 + 6% rice bran

Fermentation characteristics are indicators of fermentation. The observed fermentation characteristics of silage include the pH value of the silage. Regarding on the pH measurement, pineapple peel silage was 3.58. Thus ensilage 21 days shows that the quality of silage is said to be very good, it refers to (Putri et al. 2020) which states that the quality of silage regarding on pH is categorized into 4 groups, silage is said to very good if (pH 3.2-4.2), good (pH 4.2-4.5), moderate (pH 4.5-4.8) and bad if (pH >4.8).


The messurement result of average DM intake, daily gain, feed efficiency and IOFC numbers of sheep treated with field grass (control) without pinapple peel silage treatment (P0), using pineapple peel silage with 3% rice bran composition (P1), and pineapple peel silage with 6% rice bran composition (P2) can be seen in Table 2.
Table 2. Production performance of sheep with pineapple silage based-ration
	Parameters
	Treatment
	P2

	
	P0
	P1
	

	DM intake
(g/head/day)
	574,52±1,78c
	601,40±1,08a
	593,86±4,91b

	Daily gain (g/head/day)
	62,75±7,79
	61,58±13,87
	70,83±14,12

	Ration Effeciency (%)
	10,92±1,33
	10,24±2,31
	11,91±2,32

	IOFC (IDR)
	44.850±37.567b
	123.900±27.965ab
	165.100±85.632a


Note: Means in the same row with different superscript differ significanly (P <0.05) 

The results showed that the provision of pineapple peel silage in sheep gave a significant difference (P <0.05) in dry matter intake and to IOFC but did not show a significant difference (P >0.05)  to daily body weight gain and feed efficiency value. Regarding on the LSD test, the sheep treated with pineapple peel silage with 3% bran composition (P1) showed higher dry matter intake and lower IOFC value than (P2).

The result of anova analysis showed that there was a significant difference (P <0.05) from the provision of pineapple peel silage on dry matter intake. Dry matter intake values of P0, P1 and P2 treatments were 574.52, 601.40, and 593.86 g/head/day, respectively. The utilization of pineapple peel silage with the utilization of 3% rice bran (P1) increased the dry matter intake sheep. In terms of this dry matter intake, Kearl (1982) suggested that growing sheep with a live weight of 20 kg and a daily gain of 100 g require a daily dry matter of 410 g or 3.5% dry matter of live weight. Furthermore, the NRC (1985) recommends that sheep with a body weight of 10-20 kg require a dry matter 0f 0.5-1 kg or 5% of the live weight. Thus the rations given in this study meet the criteria recommended by Kearl (1982). The results of Sari (2022) showed dry matter intake of sheep was 665.9 g/head/day higher than this study. The use of pineapple peel silage in West African dwarf sheep ration with body weight 9-10.5 kg has a positive effect on daily intake and daily gain (Oduguwa et al. 2020).

The utilization of pineapple peel silage did not give a significant difference to daily gain (P >0.05). The highest daily gain was in sheep treated with pineapple peel silage with 6% rice bran composition (P2) with a daily gain of 70.83 g/head/day. Although feed intake in this treatment was lower, it gave a high increase PBBH compared to P1. This shows that P2 silage is more effecient in producing high PBBH. Livestock growth is controlled by nutrient intake, especially energy consumption. Futhermore, Sari (2022) stated that the increase and decrease of ADG (Average Daily Gain) is strongly influenced by the high and low feed intake. For comparison, (Oduguwa et al. 2020) who used ensiled cassava peels and pineapple peel fruit waste, produced a daily live weight gain 66.43 g/head/day.

The results showed that the utilization of pineapple peel silage in the ration did not give a significant difference (P>0.05) to the ration efficiency of sheep in the P0, P1, and P2 treatments, respectively 10.29%, 10.24% and 11.19%. However, when viewed from the average value of rations in the P2 treatment has a tendency to have the highest efficiency value of rations use cmpared to other treatments. Feed efficiency is defined as the ratio of the number of product units produced (body weight gain) to the number of feed intake units in the same units of time (Sari et al. 2022).

The efficiency of ration utilization can be determined by comparing the amount of ration consumed with the body weight gain produced during a certain maintenance period (feed conversion). The greater the feed efficiency value, the more efficeintly the ration is utilized to produce body weight gain.

The results of the applied study showed that the provision of pineapple peel silage in sheep rations gave a significant difference (P<0.05) to the IOFC value. The IOFC value of sheep in the P0, P1 and P2 treatments was Rp44,850, Rp123,900 and Rp165,100 respectively. IOFC value is influenced by the amount of income and cost of feed intake. The higher the IOFC value, the better the economic value of rations consumed by sheep. IOFC is used to determine the effective ration to increase livestock productivity. A high IOFC value is obatined from the selection of ingredients that make up the cheapest possible ration (Sari et al. 2022).

Economic analysis of business analysis is needed to determine wether the result of the applied study when viewed economically can be recommended or not to farmers. This study must be analyzed economically to see difference in profits. So from the applied studies that have been carried out, which treatment provide higher profits. The results of the business analysis of pineapple peel silage utilization are presented in Table 3.
Table 3. Business analysis of sheep feed with pineapple peel silage ration

	Parameters
	Treatment

	
	P0
	P1
	P2

	Revenue (Rp)
	437.584
	453.284
	534.284

	B/C ratio

R/C ratio

BEP price (Rp)

BEP production (kg)
	0,119
1.119

67.006

48,50


	0.105
1.105

67.848

56,89
	0,115
1,115

67.211

61,06


Description: P0= control with 100% field grass, P1= field grass + 3% rice bran pineapple peel silage, and P2= field grass + 6% rice bran pineapple peel silage.

Table 3 shows the business analysis of the three traetments, the most profitable treatment is the third treatment (P2) because it provides a higher income of Rp534,284,- the second highest income is the second treatment (P1) because it provides an income of Rp453,284, the lowest income is obtained by the first treatment with an income of Rp437,584. Of the three treatments, the most profitable is the third treatment (P2). So for the recommendation of sheep fattening business with the highest profit is the third treatment (P2).

B/C ratio is used to determine the fessibility level of a business. The B/C ratio of P0 is 0.119, which means that every Rp1000 spent will generate a profit of Rp119. The B/C ratio of P1 is 0.105, which means that every Rp1,000 spent will generate a profit of Rp105. The B/C ratio of P2 is 0.115, which means that for every Rp1,000 spent, there will be a profit of Rp115. Judging from the B/C ratio value, all three treatments are profitable.

The R/C ratio is used to determine the value of revenue compared to expenditure. The respective R/C ratio values were P0 (1.119), P1 (1.105) and P2 (1.115). All three treatments hava an R/C ratio value > 1.


BEP (Break Event Point) price or break even point of each treatment is P0 (Rp67,006,-), P1 (Rp67,848,-) and P2 (Rp67,211,-). This means that P0 with a total production of 48.50 kg will break even if the product price IDR 67,006/kg. P1 with a total production of 56.89 kg will break even if the product price is IDR 67,848,-/kg and P2 with a total production of 61.06 kg will break even if the product price is IDR 67,211,-/kg.


Production BEP (Break Event Point) or production break-even point. Production BEP P0 (48.50 kg) means that the body weight of the sheep that must be achieved is 48.50 kg to break even with sales of at least Rp67,006/kg. If the farmer wants to make a profit then the selling price is > Rp67,006/kg.

Production BEP P1 (56.89 kg) means that the body weight of the sheep that must be achieved is 56.89 kg to break even with sales of at least Rp67,848/kg. If the farmer wants to make a profit then the selling price is > Rp67,848/kg. BEP Production P2 (61.06 kg) means that the body weight of the sheep that must be achieved is 61.06 kg to break even with sales of at least Rp67,211,-/kg. If the farmer wants to make a profit then the selling price is > Rp67,211,-/kg. 

CONCLUSION 

Utilization of pineapple peel as animal feed silage has an effect on increasing dry matter intake and IOFC. The treatment of pineapple peel silage in sheep can increase farmers’ income. The treatment of pineapple peel silage with 6% bran compostion (P2) provides the greatest profit compared to P0 and P1 with an income value of Rp534,284.
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