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Abstract. Nitrogen is one of the contributors of greenhouse gases (GHG). In ruminants, more
than 60% nitrogen was excreted in feces and urine during the animal life. Therefore, the faster
the animal can be slaughtered the less nitrogen excreted. The aimed of this study to evaluate
the decrease of nitrogen emissions by using early fattening in sheep after weaned. Thirty Thin
Tailed lambs (aged 4 months; 13.70+ 1.93 kg of BW) were used in this study. The feed was
pelleted complete feed that contained 14% - 18% crude protein (CP) and 60% - 70% total
digestible nutrients (TDN). The nitrogen emission was analyzed from urine and feces. Feed,
feces, and urine were collected during 7 days using the total collection method. Nitrogen (N)
was analyzed using Kjeldahl method. The data were analyzed using descriptive analysis. The
results showed that lambs fattened during 3 months had 24.32 kg of slaughter weight, with an
average daily gain (ADG) was 126.4 g/d, which is in traditional farmers in Indonesia required
at least 12 months to achieve 24 kg of slaughter weight. It indicated that early fattening can be
faster 5 months than that of the traditional farmer. In this study, the daily N emissions from
feces and urine were 13.43 g/d, the emissions of N.O was 0.27 g/d. Those results could be
calculated total emissions of N and N;O between early fattening (7 months) and traditional
farmer (12 months). The total emissions of N were 2.82 kg vs 4.83 kg, N2O; 56 g vs 96 g,
respectively. Based on the result, it could be concluded that shortening rearing period in sheep
can reduce the emissions of N and N2O until 41%.

1. Introduction

Nitrogen is one of the contributors to GHG. As long as ruminants live on average more than 60% of
nitrogen (N) was wasted through feces and urine as a remnant of the metabolic process [1]. The
utilization of nitrogen depends on the diet intake and the age of the sheep. The diet with the high
quality of protein and easy to be digested will increase the N retention so that the N that was wasted on
the feces and urine will decrease [2]. Young ruminants that are in the growth phase of muscle tissue
require higher nitrogen compared to mature ones whose muscle tissue growth has begun to slow down.
The efficiency of N utilization in young ruminants is 93% vs. 88% in mature ruminants [3].

Tht:rcac, if young sheep are fattened with the diet high-quality protein-containing allegedly will
increase average daily gain. The highest average daily gain resulting in the faster of the time to
achieved the highest slaughtered weight. The faster sheep reach the slaughter weight the fewer
emissions will produce. This has been proven that fattening in young sheep could reduce methane by
up to 38%[4]. Allegedly by fattening young sheep can also reduce nitrogen emissions.

2. Materials and methods E

Thirty Thin Tailed lambs (aged 4 months; 13.70 = 1@® kg of BW) were used in this study. The feed
was pelleted complete feed that contained 14 - 18% crude protein (CP) and 60 - 70% total digestible
nutrients (TDN). The nitrogen emission was calculated from wrine and feces. Feed, feces, and urine
were collected during 7 days using the total collection method. Nitrogen (N) was analyzed using
Kjeldahl method [5]. The nitrous oxide (N20 g/day) excreted in feces and urine was calculated
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according to Menezes et al. [6], where 2% of the N excreted in livestock manure (feces and urine) was
the emission factor that was adopted to find the amount of N,O emitted. In this study, the data
observed were the average daily gain (ADG), slaughter weight, nitrogen, and N>O emissions. The data
in this study were compared with the data of literature that reported the slaughter weight of sheep in
Indonesia. To obtained the nitrogen and N2O emissions during the lives of sheep, in young sheep or
early fattening the emissions per day was multiplied to 210 days (7 months), in mature sheep or

itional farmer the emissions per day was multiplied to 360 days (12 months). The data were
analyzed using descriptive analysis.

3. Results {5} discussion

The data of average daily gain (ADG) and slaughter weight are presented in table 1 and the data of
nitrogen and N>O emissions are presented in table 2. The sheep that were used in this studyiyere thin-
tailed sheep which were included in the small type breed. The number of ADG that was obtained in
this study almost similar to the results reported by [7] that Kathadin young sheep (small breed)
resulted in ADG 130 g/d. The sheep start to be fattened on 3 months old, and was fattened during three
months and resulted in a slaughter weight of 24 kg on 7 months old. The achievement of this weight
was faster if compared to the sheep fattened in the traditional farming system that needed 12-15
months to achieve body weight of 24-31 kg [8]. This is due to the rapid growth rate in young sheep if
supported by a high-quality diet. On the other hand. increasing the age will decrease the growth.
Budisatria et al. [9] reported that ADG of sheep 0-3, 3-6, 6-12 older 12 months were 96, 78, 53 and 35
g/day, respectively. The results of this study indicate that fattening in young sheep can shorten raising
time by 5 months compared to the traditional farming system in rural areas.

5
Table I.Ei[ial body weight, slaughter weight, average daily gain, nitrogen and nitrous oxide
emissions of young sheep

Parameter Result
Initial body weight, kg 13.70

Slaughter weight. kg 24.32

Average daily gain, g/d 126.4

Nitrogen, g/d 13.43

Nitrous oxide, g/d ) 0.27

Table 2. Total nitrogen and nitrous oxide emissions during the life

Parameter Early fattening (7-month-old) Traditional farmer (12-month-old)
Nitrogen, kg 2.82 4.83
Nitrous oxide, g 56 96

The amount of N emissions in this study was 13.43 g/d. This result was similar in young sheep
which was fed 13-17% crude protein in the diet, the N emissions were 12-17 g/d [10]. The more N
emissions will give the more N>,O formed [6]. The lower N emissions in early fattening sheep compare
than traditional farmer was due to the shorter duration of raising.

4. Conclusion

It can be concluded that fasten the slaughter weight by an early fattening program on young sheep can
be used as a method to reduce nitrogen emissions, and can be calculated to reduce N emissions up to
41%.
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