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Carcass quality and proximate composition of meat of Nellore brown lambs raised on different rearing systems

Abstract 
To know the carcass quality and  proximate composition of Nellore brown lambs  under three systems of rearing i.e. intensive, semi-intensive and extensive system. 36 Nellore brown lambs of 3 months age from Livestock Research  Station, Mamnoor, Warangal district were randomly allotted to three rearing systems i.e. Intensive (G1), Semi-intensive (G2) and Extensive (G3) system of each 12 animals. The mean dressing percent of lambs on pre slaughter and empty body weight was 52.23 ± 0.56, 47.29 ± 0.33 and 44.13 ± 1.27; 62.63 ± 0.66, 59.19 ± 0.29and 56.57 ± 0.88, respectively in G1, G2 and G3 groups.  The dressing percentage of the lambs had significant (p < 0.05) effect between G1 and G3 group and had no significant (p < 0.05) effect between G2 and G3 group. The mean weight (kg) of skin was significantly (p < 0.05) higher in G3 (2.07 ± 0.03) group than G1 (1.76 ± 0.06) and G2 (1.73 ± 0.05) group.  The total non- edible offals weight (kg) was higher in G3 than G1 and G3 group and had no significant (p < 0.05) effect between the three groups of the study. 
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Introduction 
	Sheep rearing is a prominent livestock sector in Telangana, and it contributes significantly to the state's agrarian economy. It is a key source of secondary income for the state's sheep rearers, who produce meat, wool, skin, and dung. Sheep are good grazers and require minimal production input, making them a profitable livestock farming option.  Sheep husbandry has the advantage of its high hardiness and quick adaptability to local agro-climatic conditions (Ali et al., 2015).
	Sheep rearing in Telangana remains largely traditional, with most poor rural farmers raising their flocks entirely on natural grazing resources. In contrast, a section of the farmers allow their sheep for grazing with supplemental feeding of home produced grains or balanced concentrate feed. However, due to market demand for meat and meat products and a severe shortage of grazing space, an intensive production method based on rearing and feeding in stalls with few inputs is one of the most promising choices (Singh and Kumar, 2007) for improving meat supply and carcass quality.
	Carcass yields, wholesale cuts, and meat composition reflect growth, weight gain, tissue composition, consumer preferences, and production costs of meat animals. However, there is a lack of information on the carcass quality and meat composition of lambs grown in different systems of rearing. Hence, the present study was planned to know the carcass quality and the proximate composition of meat from lambs grown in grazing, grazing with concentrate supplementation, and stall feeding. 
Material and Methods 
Site of the study
The present study was conducted at Livestock Research Station, Mamnoor, Warangal district, Telangana state situated at an altitude of 290 meters above mean sea level on 79.59°longitudes and 17.9°latitude. The minimum and maximum temperature range from 16.2 and 42.9°C. The average annual rain fall of the area is 994mm.Some rainfall during the summer and post-monsoon months and it is mainly in the form of thunder storms.
Animals
Thirty-six(36,3×12)weaned lambs of 3 months of age were selected from the sheep unit, Livestock Research Station, Mamnoor. The lambs were divided into three groups of twelve lambs in each group (3×12) with uniform body weights as possible by using completely randomized design. These 12 lambs (six males and six females in each group) were allocated to each of the rearing system viz., Intensive group (G1), Semi-intensive group (G2) and Extensive group (G3) to study the production performance. The lambs were housed in well- ventilated shed made up of asbestos sheet roofing with morum flooring and maintained under hygienic conditions. The sheds were cleaned everyday morning and lime was applied on the floor once every fifteen days. The lambs were provided with bore well water ad libitum for drinking purposes. The waterers were cleaned every day and filled with fresh water in the morning and evening. The lambs were dewormed at the starting of the study. Prophylactic measures against sheep pox, enterotoxaemia, pests des petits ruminants, bluetongue, hemorrhagic septicemia, endo and ectoparasitic infections were carried out as per the institution calendar to ensure animal health condition throughout the study period.
Experimental procedure
The study was conducted for a period of six months. The selected lambs for the study was allotted to three rearing systems i.e Intensive (G1), Semi-intensive (G2) and Extensive (G3) system by using Complete Randomized Design (3´20). In G1 group, the lambs were kept in the shed throughout the day provided with farm-grown chaffed green fodders ( APBN, CO-3 and4, Super Napier, SSG and Hedge lucerne whichever available in the farm) in the morning and evening time, concentrate feed @ 1% of their body weight offered only in the evening time and not sent for grazing. The left over fodder and feed was removed from the manger early morning every day and weighed for calculating amount of feed consumed by the animals. In  G2  group, the lambs were sent for grazing for about 6 hours per day and offered an average of 125 grams of concentrate feed in the shed in the evening time. FortheG3group,the lambs were not offered any concentrate or supplemented feed in the shed and sent for grazing for 9 -10 hours per day. The concentrate feed offered to the lambs in G1 and G2 group contain CP - 18 per cent, TDN - 72 per cent.
Slaughter, carcass traits and meat sample analysis 
At the end of experimental period, three lambs from each group were starved of solid feed for 12 hours, recorded the pre-slaughter weight and then slaughtered. At slaughter, the lambs were stunned by cerebral concussion and then bled completely by severing the jugular veins and carotid arteries. The blood of the individual lamb was collected and measured in litre (lt). After complete bleeding, the lambs were weighed to record slaughter weight. After that, head, tail, fore and hind cannons, skin and all the viscera, namely gastrointestinal tract (GIT), heart, liver, kidneys, pancreas, spleen, lungs & trachea and testes were removed following appropriate procedures and weighed in kilogram (kg) to record the carcass weight of the lambs. The dressing percentage of the lambs were calculated out as the percentage value of hot carcass weight to pre-slaughter weight. All the offal including the emptied GIT were measured and recorded their weight (kg). One hundred gram (gm) of representative meat sample from each group was analyzed as per the standard procedures of AOAC (2005). 
Results and discussion 	Comment by Jayanthi Ramajayam: Results can be discussed in detail with some more related articles
Carcass Traits 	
	The PSW, EBW and hot carcass weight of lambs (Table : 1) was significantly (p < 0.05) higher in G1 group followed by G2 and G3 group but the means of G2 and G3 group lambs was not comparable. The higher pre slaughter weight in intensively reared lambs was due to higher growth rates than semi-intensive and extensively reared lambs.  The results of the present study was in agreement with Jalajakshi et al.(2016), Malisetty and Yerradoddi (2013) and Sureshkumar et al.(2010), but Kochewad et al.(2018) in Deccani sheep observed non-significance (p < 0.05) difference in pre slaughter weight between different systems of rearing. 
	The dressing percentage of lambs on PSW and EBW was significantly (p < 0.05) lower in G3 group than G2 and G1 group. The dressing percentage on PSW observed in the present study was higher in the three rearing systems than reported by Galmessa et al.  ( 2002 ) and similar to PorwalKuldeep et al.  (2006). The dressing percentage of lambs on EBW observed in the present study was similar to Malisetty and Yerradoddi (2013), Sureshkumar et al.  ( 2010) and Karim et al.  (2007). 
Table: 1  Carcass characteristics of Nellore brown lambs reared in different systems of rearing
	S.no
	Group
	Pre slaughter live weight (kg)
	Empty body weight (kg)
	Hot carcass weight (kg)
	Dressing % (PSW)
	Dressing % (ELW)

	1.
	G1
	23.50 ± 0.29a
	19.60 ± 0.32 a
	12.27 ± 0.17a
	52.23 ± 0.56 a
	62.63 ± 0.66 a

	2.
	G2
	20.43 ± 0.81 b
	16.33 ± 0.75 b
	9.67 ± 0.44b
	47.29 ± 0.33 b
	59.19 ± 0.29 b

	3.
	G3
	19.9 ± 0.80 bc
	15.53 ± 0.83 bc
	8.8 ± 0.60 bc
	44.13 ± 1.27 bc
	56.57 ± 0.88 c


a, b ,c Means with different superscripts row wise differ significantly ( P < 0.05) 
Weight of Organs on Pre-Slaughter Weigh in Nellore brown lambs reared in different systems
	The weight of edible and non-edible organs of lambs (Table : 2) reared in G1, G2 and G3 groups observed no significance (p < 0.05) difference except the weight of skin. The weight of skin was significantly (p < 0.05) higher in G3 group than G2 and G3 group.  The similar weight of edible and non-edible organs reported by  Sureshkumar et al.  ( 2010) , Armero and Falagán (2015)  and Kochewad et al.  (2018). 









Table : 2  Weight of organs ( kg) in Nellore brown  lambs reared in different systems of rearing 
	S.no
	Group
	Edible offal (kg)
	Non-edible offal (kg)

	
	
	Liver
	Heart
	Kidney
	Spleen
	Testicles
	Total edible organ
	Lung
	Stomach
	Intestine
	Blood
	Skin
	Head and legs
	Total inedible

	1.
	G1
	0.44 ± 0.05
	0.14 ± 0.01
	0.12 ± 0.01
	0.06 ± 0.02
	0.21 ± 0.02
	0.97 ± 0.04
	0.61 ± 0.02
	1.54 ± 0.13
	0.78 ± 0.06
	0.62 ± 0.04
	1.76 ± 0.06a
	2.21 ± 0.06
	7.53 ± 0.08

	2.
	G2
	0.34 ± 0.01
	0.13 ± 0.01
	0.12 ± 0.01
	0.06 ± 0.01
	0.19 ± 0.02
	0.83 ± 0.03
	0.60 ± 0.03
	1.76 ± 0.07
	0.80 ± 0.06
	0.63 ± 0.04
	1.73 ± 0.05 a
	2.27 ± 0.09
	7.78 ± 0.10

	3.
	G3
	0.49 ± 0.06
	0.13 ± 0.01
	0.12 ± 0.01
	0.09 ± 0.01
	0.28 ± 0.06
	1.11 ± 0.12
	0.58 ± 0.01
	1.89 ± 0.12
	0.85 ± 0.04
	0.72 ± 0.11
	2.07 ± 0.03b
	2.03 ± 0.07
	8.14 ± 0.27

	
	SEM
	0.031
	0.0062
	0.0047
	0.077
	0.0229
	0.0557
	0.0214
	0.0754
	0.0281
	0.040
	0.0598
	0.00573
	0.122

	
	P
	0.13
	0.78
	0.88
	0.11
	0.25
	0.11
	0.54
	0.15
	0.65
	0.57
	0.007
	0.13
	0.11



a, b ,c Means with different superscripts row wise differ significantly ( P < 0.05)
               




Proximate  composition  of  Meat 
The composition of meat (Longissimus dorsi muscle) lambs reared in different systems of rearing is presented in Table 3.
The moisture (%) of Longissimus dorsi muscle in G1, G2 and G3 group was 74.74 ± 0.17, 74.83 ± 0.47 and 75.17 ± 0.49, respectively and the difference was not significant (P < 0.05) between the groups  The crude protein (%) of meat was higher in G1 (20.43 ± 0.23) followed by G2 (20.93 ± 0.09) and G3 (20.43 ± 0.23) group. The ether extract (%) of meat in G3 group was lower than G2 and G1 group. The ash (%) of meat was 1.58 ± 0.06, 1.38 ± 0.13 and 1.37 ± 0.04, respectively in G1, G2 and G3 group. The crude protein, ether extract and ash (%) meat had no significant (P<0.05) difference between the three groups.
Table 3. Composition of meat (Longissimus dorsi muscle) in different systems of rearing

	S.no.
	Group
	N
	Moisture (%)
	Crude Protein (%)
	Ether extract (%)
	Ash (%)

	1.
	G1
	3
	74.74 ± 0.17
	21.18 ± 0.24
	2.56 ± 0.15
	1.58 ± 0.06

	2.
	G2
	3
	74.83 ± 0.47
	20.93 ± 0.09
	2.45 ± 0.06 
	1.38 ± 0.13

	3.
	G3
	3
	75.17 ± 0.49
	20.43 ± 0.23
	2.24 ± 0.35
	1.37 ± 0.04

	
	SEM
	
	0.21
	0.18
	0.08
	0.06

	
	P
	
	0.832
	0.094
	0.131
	0.217


a, b, c Means with different superscripts row wise differ significantly **( P < 0.01), *( P < 0.05)
Conclusion :
	It was concluded that intensive system of rearing  was more economic and promising option of lamb rearing for higher and quality meat production followed by Semi intensive system and extensive system of rearing, respectively
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