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EFFECT OF STEAMING UP ON FEED INTAKE OF HASSAN EWES UNDER INTENSIVE REARING SYSTEM




[bookmark: _GoBack]ABSTRACT
The present study aimed to evaluate the effect of a steaming-up on the feed intake of Hassan ewes under a stall-feeding system. The trial involved 18 mid-gestation Hassan ewes randomly allotted into two groups (n=9): Group I (G-I) fed as per ICAR (2013) recommendations, and Group II (G-II) fed a steamed-up ration exceeding ICAR standards during the last 45 days of gestation. All animals were maintained under uniform housing and management conditions. Feed intake, dry matter intake (DMI), feed conversion ratio (FCR) and roughage-to-concentrate ratio (R:C) were recorded and analysed. Ewes in G-II, showed significantly lower roughage DMI due to higher concentrate intake but achieved superior feed efficiency and lower FCR during the pre-lambing phase whereas, significantly higher total DMI  was recorded during post-lambing period, reflecting enhanced milk production and maternal recovery. The R:C ratio was narrower in G-II, supporting better energy-protein balance. The study demonstrated that steaming-up improved metabolic efficiency, lamb birth weight, and overall productivity, supporting its adoption as a viable nutritional intervention for meat-type sheep breeds like Hassan.
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INTRODUCTION
The sheep, due to their resilience in arid and semi-arid regions, require minimal housing and low inputs, making them a crucial asset for resource-poor farming communities. Enhancing sheep production through dissemination of knowledge on scientific management can significantly improve productivity and sustainability. India holds the second-largest sheep population globally, with 74.26 million sheep (BAHS, 2022). Mutton export accounts for approximately 8% of the total export value of agricultural and processed food products, alongside the export of sheep skin and leather goods. The states of Andhra Pradesh, Karnataka, and Tamil Nadu collectively house a major share of the national flock. The Hassan breed, native to Hassan district in Karnataka, is primarily raised for meat. These sheep typically exhibit a white coat with light brown or black spots, short tails, and coarse, open fleece. Adult rams average 32.8 kg and ewes 28.3 kg in body weight. The lambing interval is approximately 12 months, with a lambing rate of 64%, and ewes produce an average of eight lambs over their lifetime (Jain et al., 2006). Improved nutritional management under present rearing practices of sheep will support better growth and profitable sheep production and such practices need to be promoted and implemented effectively at the farm level of the farmers.
MATERIALS AND METHODS:
The present study was conducted on Hassan breed of ewes at Veterinary College Hassan, Karnataka. The study included 18 healthy, mid to late-gestation (approximately three months pregnant) Hassan ewes aged 2–4 years with comparable body weight and parity were selected following ultrasonographic pregnancy confirmation. The ewes were randomly assigned into two groups (n = 9 each):
· Group I (G-I): Fed as per ICAR (2013) nutritional recommendations.
· Group II (G-II): Received a steamed-up ration, with nutrient supply exceeding ICAR (2013) requirements during the final 45 days of gestation.
All animals were maintained under a stall-feeding system. Ewes showing signs of parturition were isolated and moved to lambing pens for observation. Ewes and lambs were ear-tagged for identification and monitored throughout the study.
The sheep were housed in a conventional shed with metal roofing, cement flooring, and proper ventilation. Standard management practices like sanitation, vaccination, deworming, shearing, and dipping were followed.
The basal diet included:
· Green fodder: Maize (~15 kg/day/group), split into two feedings.
· Roughage: Finger millet straw (2.5 kg/group/day, offered in the evening).
· Concentrate Feed Mixture (CFM): Comprised of maize (47%), groundnut cake (25%), wheat bran (25%), mineral mixture (2%), and salt (1%).
· G-I received 400 g/animal/day.
· G-II received 500 g/animal/day during the last 45 days of gestation (steaming-up).
Clean drinking water was provided ad libitum. Post-lambing, ewes and lambs were housed separately for 2–3 days and received group-specific feed and care.
a. The feed intake/Dry Matter Intake (DMI)/Feed efficiency 
Daily feed intake was recorded by measuring feed offered and the feed left over. Dry Matter Intake (DMI) and feed efficiency were calculated as:
	Feed efficiency =
	   Weight gain (g)
	X 100

	
	Feed consumed (g)
	



b. Statistical Analysis:
Data were compiled in Microsoft Excel and analysed using GraphPad Prism v5.0 and IBM SPSS v20. Summary statistics were computed, and group comparisons were made using Student’s t-test (Benchohra, et al., 2013). 
RESULT AND DISCUSSION
Chemical composition of feed ingredients
The chemical composition of green fodder (maize), dry finger millet straw and concentrate mixture used for feeding the experimental animals is presented in Table 1. 
Table 1: Chemical Composition of experimental feed
	PROXIMATE COMPOSITION
	GREEN FODDER (MAIZE)
	DRY FINGER MILLET STRAW
	CONC. MIXTURE

	Moisture
	76.50
	4.00
	8.00

	Dry matter
	23.50
	96.00
	92.00

	Organic matter
	94.98
	91.30
	94.02

	Crude protein
	8.39
	5.90
	17.93

	Ether extract
	1.68
	1.69
	5.19

	Crude fibre
	18.86
	25.04
	2.18

	Total ash
	5.02
	8.70
	5.98

	Nitrogen free extractives
	66.05
	58.67
	68.72



The chemical composition of maize green fodder, finger millet straw, and concentrate feed mixture was within the expected range. 
a. Dry Matter Intake
 	The average dry matter intake (DMI) of experimental animals is presented in Table 2 to 4.
i) Roughage Dry Matter Intake (RDMI)
The roughage dry matter intake (RDMI) of experimental ewes, expressed as g/day, % body weight (BW), and g/kg metabolic body weight (BW⁰·⁷⁵), is presented in Tables 2.
Pre-lambing Phase:
During the first, second and third fortnights before lambing, the average RDMI (g/day) for G-I and G-II was 572.5 ± 4.72 and 511.2 ± 0.73; 596.8 ± 3.09 and 532.7 ± 0.61; and 649.9 ± 3.93 and 561.5 ± 1.10, respectively. When expressed as % BW, the values were 1.97 ± 0.02 and 1.76 ± 0.00; 1.99 ± 0.01 and 1.79 ± 0.00; 2.06 ± 0.01 and 1.80 ± 0.00. On a metabolic body weight basis (g/kg BW⁰·⁷⁵), the intake was 45.80 ± 0.38 and 40.77 ± 0.06; 46.56 ± 0.24 and 41.81 ± 0.05; 48.90 ± 0.30 and 42.57 ± 0.08, respectively. The RDMI during the pre-lambing phase differed significantly (P<0.01) between the treatment groups. Pre-lambing roughage DMI (g/d, % BW, and g/kg metabolic BW) was significantly higher in G-I than G-II. The reduced intake in G-II may be due to greater concentrate supplementation as part of the steaming-up strategy, which likely suppressed voluntary roughage intake. This aligns with earlier findings (Chaturvedi, et al., 2003; Hayavadana, et al., 2024 and Jaishankar, et al., 2021).
Table 2. Roughage Dry Matter Intake (g/d) by the ewes during the experimental period (RDMI).
	 
	G-I
	G-II
	P value
	Significance

	Pre-lambing period

	I
	572.5 ± 4.72 
	511.2 ± 0.73
	< 0.0001
	***

	II
	596.8 ± 3.09 
	532.7 ± 0.61
	< 0.0001
	***

	III
	649.9 ± 3.93 
	561.5 ± 1.10
	< 0.0001
	***

	Post-lambing period

	I
	560.8 ± 1.13 
	576.6 ± 3.10
	< 0.0001
	***

	II
	546.5 ± 3.09 
	574.5 ± 4.65
	< 0.0002
	***

	III
	 537.4 ± 16.32 
	588.4 ± 2.28
	0.004
	**

	IV
	521.8 ± 2.06 
	572.8 ± 2.82
	< 0.0001
	***

	V
	456.1 ± 3.68 
	503.7 ± 2.19
	< 0.0001
	***

	VI
	432.2 ± 3.50 
	469.3 ± 4.48
	< 0.0001
	***




Table 3. Roughage Dry Matter Intake (% body weight) by the ewes during the experimental period (RDMI).
	 
	G-I
	G-II
	P value
	Significance 

	Pre lambing period

	I
	1.97 ± 0.02
	1.76 ± 0.00 
	< 0.0001
	***

	II
	1.99 ± 0.01
	1.79 ± 0.00 
	< 0.0001
	***

	III
	2.06 ± 0.01 
	1.80 ± 0.00 
	< 0.0001
	***

	Post lambing period

	I
	2.04 ± 0.00 
	2.06 ± 0.01 
	0.174
	NS

	II
	2.08 ± 0.01 
	2.12 ± 0.01 
	0.056
	NS

	III
	2.15 ± 0.06
	2.25 ± 0.01 
	0.114
	NS

	IV
	2.17 ± 0.01 
	2.27 ± 0.01 
	< 0.0001
	***

	V
	1.98 ± 0.02 
	2.05 ± 0.01 
	0.0003
	***

	VI
	1.92 ± 0.02 
	1.95 ± 0.02 
	0.2513
	NS


Table 4. Roughage Dry Matter Intake (g/Kg W0.75) by the ewes during the experimental period (RDMI)
	 
	G-I
	G-II
	P value
	Significance 

	Pre lambing period  

	I
	45.80 ± 0.38
	40.77 ± 0.06 
	< 0.0001
	***

	II
	46.56 ± 0.24 
	41.81 ± 0.05 
	< 0.0001
	***

	III
	48.90 ± 0.30 
	42.57 ± 0.08 
	< 0.0001
	***

	Post lambing period  

	I
	46.77 ± 0.09
	47.38 ± 0.25 
	0.034
	*

	II
	47.11 ± 0.27 
	48.44 ± 0.39 
	0.009
	**

	III
	47.99 ± 1.46 
	50.94 ± 0.20 
	0.054
	NS

	IV
	48.10 ± 0.19 
	50.82 ± 0.25
	< 0.0001
	***

	V
	43.32 ± 0.35 
	45.71 ± 0.20 
	< 0.0001
	***

	VI
	41.80 ± 0.34 
	43.10 ± 0.41 
	0.022
	*



Post-lambing Phase:
In the first to sixth fortnights post-lambing, RDMI (g/day) for G-I and G-II was as follows: 560.8 ± 1.13 and 576.6 ± 3.10; 546.5 ± 3.09 and 574.5 ± 4.65; 537.4 ± 16.32 and 588.4 ± 2.28; 521.8 ± 2.06 and 572.8 ± 2.82; 456.1 ± 3.68 and 503.7 ± 2.19; 432.2 ± 3.50 and 469.3 ± 4.48, respectively. Expressed as % BW, the corresponding values were:
2.04 ± 0.00 and 2.06 ± 0.01; 2.08 ± 0.01 and 2.12 ± 0.01; 2.15 ± 0.06 and 2.25 ± 0.01; 2.17 ± 0.01 and 2.27 ± 0.01; 1.98 ± 0.02 and 2.05 ± 0.01; 1.92 ± 0.02 and 1.95 ± 0.02. On a metabolic weight basis (g/kg BW⁰·⁷⁵), RDMI values were:
46.77 ± 0.09 and 47.38 ± 0.25; 47.11 ± 0.27 and 48.44 ± 0.39; 47.99 ± 1.46 and 50.94 ± 0.20; 48.10 ± 0.19 and 50.82 ± 0.25; 43.32 ± 0.35 and 45.71 ± 0.20; 41.80 ± 0.34 and 43.10 ± 0.41, respectively.
Statistical analysis revealed a significant (P=0.05) difference in RDMI (g/day) between the groups across all post-lambing fortnights. However, RDMI expressed as % BW showed no significant difference during the I, II, III, and VI fortnights, but differed significantly (P=0.05) during the IV and V fortnights. When expressed as g/kg BW⁰·⁷⁵, significant differences were observed at all fortnights except the III fortnight. In post-lambing ewes, roughage DMI was significantly higher in G-II, likely due to increased lactation demand, which might have stimulated feed intake.
b. Total Dry Matter Intake (TDMI)
The fortnightly TDMI of ewes in Groups I (G-I) and II (G-II) during the pre- and post-lambing periods is presented in Tables 5 to 7.
Pre-lambing:
The average TDMI (g/day) for G-I and G-II during the I, II, and III fortnights before lambing was 940.5 ± 4.72 and 971.2 ± 0.73; 964.8 ± 3.09 and 992.7 ± 0.61; 1018.0 ± 3.93 and 1021.0 ± 1.10, respectively. When expressed as % body weight (BW), values were 3.24 ± 0.02 and 3.34 ± 0.00; 3.22 ± 0.01 and 3.33 ± 0.00; 3.23 ± 0.01 and 3.27 ± 0.00, respectively. In terms of metabolic body weight (g/kg BW^0.75), TDMI was 75.24 ± 0.38 and 77.45 ± 0.06; 75.26 ± 0.24 and 77.92 ± 0.05; 76.59 ± 0.30 and 77.44 ± 0.08, respectively. Statistically, TDMI (g/day) differed significantly (P<0.01) between groups during the I and II fortnights, while differences were non-significant (P>0.05) in the III fortnight.
Table 5. Total Dry Matter Intake (g/d) by the ewes during the experimental period 
	 
	G-I
	G-II
	P value
	Significance 

	Pre lambing period 

	I
	940.5 ± 4.72 
	971.2 ± 0.73 
	< 0.0001
	***

	II
	964.8 ± 3.09
	992.7 ± 0.61 
	< 0.0001
	***

	III
	1018 ± 3.93 
	1021 ± 1.10 
	0.391
	NS

	Post lambing period

	I
	928.8 ± 1.13 
	944.6 ± 3.10 
	< 0.0001
	***

	II
	914.5 ± 3.09 
	942.5 ± 4.65 
	< 0.0002
	***

	III
	905.4 ± 16.32 
	956.4 ± 2.28 
	0.004
	**

	IV
	889.8 ± 2.06 
	940.8 ± 2.82 
	< 0.0001
	***

	V
	824.1 ± 3.68 
	871.7 ± 2.19 
	< 0.0001
	***

	VI
	800.2 ± 3.50 
	837.3 ± 4.48 
	< 0.0001
	***


Post-lambing:
The mean TDMI (g/day) for G-I and G-II at the I to VI fortnights post-lambing was 928.8 ± 1.13 and 944.6 ± 3.10; 914.5 ± 3.09 and 942.5 ± 4.65; 905.4 ± 16.32 and 956.4 ± 2.28; 889.8 ± 2.06 and 940.8 ± 2.82; 824.1 ± 3.68 and 871.7 ± 2.19; 800.2 ± 3.50 and 837.3 ± 4.48, respectively. As % BW, intake was 3.38 ± 0.00 and 3.37 ± 0.01; 3.43 ± 0.01 and 3.48 ± 0.02; 3.61 ± 0.06 and 3.66 ± 0.01; 3.71 ± 0.01 and 3.72 ± 0.01; 3.57 ± 0.02 and 3.55 ± 0.01; 3.55 ± 0.02 and 3.47 ± 0.02, respectively. When expressed in g/kg BW^0.75, values were 77.47 ± 0.09 and 77.62 ± 0.25; 78.83 ± 0.27 and 79.47 ± 0.39; 80.84 ± 1.46 and 82.81 ± 0.20; 82.01 ± 0.19 and 83.48 ± 0.25; 78.26 ± 0.35 and 79.10 ± 0.20; 77.39 ± 0.34 and 76.89 ± 0.41, respectively.
TDMI (g/day) differed significantly (P=0.05) between groups across post-lambing fortnights. However, no significant differences were observed when expressed as % BW, except during the VI fortnight. When expressed as g/kg BW^0.75, significant differences (P=0.05) were noted at the IV and V fortnights. Total DMI was significantly higher in G-II during both pre- and post-lambing phases. The enhanced intake in G-II ewes can be attributed to higher protein supplementation improving microbial fermentation efficiency (Van Soest,  et al., 1982). Increased nutrient intake in pre-lambing ewes also supported improved lamb birth weights, which in turn stimulated higher post-lambing feed consumption (Chaturvedi, et al., 2003 and El‐Hag, et al., 2007).
Table 6. Total Dry Matter Intake (% Bwt) by the ewes during experimental period
	 
	G-I
	G-II
	P value
	Significance 

	Pre lambing period

	I
	3.24 ± 0.02 
	3.34 ± 0.00
	< 0.0001
	***

	II
	3.22 ± 0.01 
	3.33 ± 0.00 
	< 0.0001
	***

	III
	3.23 ± 0.01 
	3.27 ± 0.00 
	0.0028
	**

	Post lambing period

	I
	3.38 ± 0.00 
	3.37 ± 0.01 
	0.475
	NS

	II
	3.43 ± 0.01 
	3.48 ± 0.02 
	0.949
	NS

	III
	3.61 ± 0.06 
	3.66 ± 0.01 
	0.492
	NS

	IV
	3.71 ± 0.01 
	3.72 ± 0.01 
	0.234
	NS

	V
	3.57 ± 0.02 
	3.55 ± 0.01 
	0.286
	NS

	VI
	3.55 ± 0.02 
	3.47± 0.02 
	0.002
	**


Table 7. Total Dry Matter Intake (g/Kg W0.75) by the ewes during the experimental period (TDMI)
	 
	G-I
	G-II
	P value
	Significance 

	Pre lambing Ewes   

	I
	75.24 ± 0.38 
	77.45 ± 0.06 
	< 0.0001
	***

	II
	75.26 ± 0.24 
	77.92 ± 0.05 
	< 0.0001
	***

	III
	76.59 ± 0.30 
	77.44 ± 0.08
	0.01
	*

	Post lambing ewes   

	I
	77.47 ± 0.09 
	77.62 ± 0.25 
	0.588
	NS

	II
	78.83 ± 0.27 
	79.47 ± 0.39 
	0.189
	NS

	III
	80.84 ± 1.46 
	82.81 ± 0.20 
	0.1925
	NS

	IV
	82.01 ± 0.19 
	83.48 ± 0.25 
	< 0.0001
	***

	V
	78.26 ± 0.35 
	79.10 ± 0.20 
	0.048
	*

	VI
	77.39 ± 0.34 
	76.89 ± 0.41 
	0.354
	NS



Conclusion 
The steaming-up strategy, involving increased concentrate supplementation during late gestation, significantly improved feed efficiency and total dry matter intake in Hassan ewes. Enhanced nutrient intake in G-II ewes lead to better pre-lambing weight gain, reduced post-lambing body weight loss, and improved economic returns. Thus, steaming-up is an effective nutritional approach to enhance productivity and profitability in stall-fed meat-type sheep rearing systems, especially for smallholder and resource-limited farmers.
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