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ABSTRACT
A study was carried out to assess the impact of steaming-up on the growth performance of lambs in Hassan ewes. A total of 18 ewes belonging to Hassan breed were randomly allotted into two groups.  Group I (G-I) (n=9) were fed as per ICAR (2013) recommendations, and Group II (G-II) (n=9) were fed a ration exceeding ICAR standards during the last 45 days of gestation (Steaming-up). Uniform managemental practices and confined rearing of animals was practiced throughout the study period. Birth weight (kg) of the lambs and subsequently, every fortnightly body weight (kg) of lambs was recorded, during the pre-weaning period (90 days of age) and the average daily gain (g/d) was calculated. The survivability of the lambs was also assessed in the study. The  average lamb birth weight was 2.45 ± 0.13 and 2.62 ± 0.15 for G-I and G-II, respectively, which did not differ significantly whereas, a significant (p<0.05) difference in body weight was observed between groups during the pre-lambing period, however,  it remained non-significant during the initial pre lambing period. The average daily gain (ADG) of pre-weaned lambs in G-I and G-II, showed significantly (p<0.05) higher difference and the survivability of lambs recorded in G-I was 88.88 per cent whereas, the same in G-II was 100 per cent. Steaming-up showed a beneficial impact on the growth of lambs under confined rearing practice of Hassan sheep.
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INTRODUCTION 
India ranks second in the world sheep population with 74.26 million. The mutton contributes 11.29% to the total meat production in the country (BAHS, 2025) and Top of Form
sheep population in sheep population in India is majorly found in Andhra Pradesh (I), Karnataka (II) and Tamil Nadu (III). Most of the small, marginal and medium farmers as well as landless agricultural labourers, in India, maintain a small flock of sheep as means of livelihood as they thrive well in thrive in arid and semi-arid climates requiring minimal housing and limited resources. 
Hassan breed of sheep, predominantly found in and around Hassan district of Karnataka state, is primarily raised for meat production. These animals typically have a white body with light brown or black spots, medium-long drooping ears, 30 to 40 per cent of rams have horns, while the rest are naturally polled, whereas ewes are typically polled. Steaming up is a simple farm management method in which the pregnant sheep, receives an allowance of additional concentrate feed to meet the heavy demands of the unborn lambs, especially during the phase of late gestation. It is a routine managemental practice and offers various productive advantages in lamb rearing. In order to evaluate the importance of steaming-up in Hassan sheep in terms of growth performance of lamb the present study was carried out.  
MATERIALS AND METHODS:
The study included 18 healthy, mid to late-pregnant, confine reared ewes (aged 2 to 4 years) of Hassan breed having comparable body weight and parity. The ewes were allotted randomly into two experimental group i.e. Group-I (G-I) comprising nine ewes, maintained on a ration as per ICAR (2013) requirement and Group-II (G-II) consisting nine ewes, maintained on a steaming up (extra allowance of feed above the requirement during the last phase of pregnancy). The animals and their young ones were ear tagged for easy identification.
Standard management practices like sanitation, hygiene, deworming, vaccination etc. were followed throughout the study period. The diet of experimental animals consisted of greens (Maize), roughage (Finger Millet straw) and concentrate mixture prepared using Maize (47%), Groundnut cake (25%), Wheat bran (25%), Mineral mixture (2%) and Salt (1%). The diet provided was same for both the groups except for additional 100g/animal/day concentrate feed offered to G-II ewes, during the later periods of gestation i.e. 45 days prior to expected date of lambing (steaming up). Both the flocks had free access to fresh and clean drinking water throughout the day. 
After lambing, ewes and lamb were maintained in a separate pen for a period of two to three days and routine management practices like deworming, dipping, vaccination and shearing protocols were followed appropriately.
Parameters recorded:
a) Birth weight (kg) of the lambs was recorded immediately after the birth and subsequently, every fortnightly body weight (kg) of lambs was also recorded, using a digital electronic weighing balance.
b) Body weight (kg) of the lambs was recorded during the pre-weaning period (90 days of age) and the average daily gain (g/d) was calculated.
c) The number of lambs born and weaned successfully at 90 days of age were recorded and the rate of survivability was calculated for both the groups. 
Statistical Analysis:
The data pertaining to above parameters were compiled using Microsoft Excel and analyzed using GraphPad Prism software (Version 5.00 for Windows, GraphPad Software, San Diego California USA, www.graphpad.com). Summary statistics were calculated and the numerical data were compared using student’s t-test (Benchohra et al., 2013).
RESULTS AND DISCUSSION:
a) Birth weight of lambs
The birth weight of lambs along with corresponding dam’s body weight (kg) at lambing is presented in table 1 and figure 1 & 2. The average ewe body weight at lambing for G-I and G-II was 28.58 ± 1.43 and 28.89 ± 1.18, respectively, whereas, the average lamb birth weight was 2.45 ± 0.13 and 2.62 ± 0.15 for G-I and G-II, respectively. There was no significant difference observed between G-I and G-II with respect to body weight of ewes as well as lamb birth weight. 
Table 1: Comparison of ewe body weight at lambing and lamb birth weight (kg)
	Body  Weight of Ewes
	 Birth Weight of lambs

	G-I
	G-II
	G-I
	G-II

	26.18
	23.07
	1.76
	2.36

	26.60
	26.08
	2.30
	2.10

	30.82
	25.74
	2.80
	2.46

	28.88
	28.76
	2.40
	3.14

	22.38
	30.62
	2.54
	2.50

	33.82
	30.80
	2.86
	3.10

	32.80
	33.70
	2.76
	2.76

	22.98
	33.18
	1.94
	3.20

	32.76
	28.04
	2.72
	1.94

	28.58 ± 1.43
	28.89 ± 1.18 
	2.45 ± 0.13 
	2.62 ± 0.15

	 p=0.870
	p=0.427

	 NS
	NS 





Higher plane of nutrients during late gestation i.e. prior to lambing (Steaming-up) in sheep had a positive influence on the birth weight of lambs. The similar results were observed by Chaturvedi et al. (2003) where, results showed that, the supplemented groups have higher lamb birth weight than the non-supplemented group and it was also observed that ewes with higher BCS produced lambs with better birth weight (Maurya et al., 2009; Sejian et al., 2015; Sejian et al., 2010). Concurrent findings were also reported by Lashein et al. (2019) who reported that, ewes put on higher levels of energy intake produced lambs with better birth weight. However, the differences between the group was statistically non significant.
b) Body weight of the lambs
The fortnightly average body weight of lambs, is presented in table 2 and figure 3. The average body weight  of  lambs in G-I  at I, II,III, IV, V and VI fortnight was 3.49 ± 0.15, 4.71 ± 0.16, 6.02 ± 0.15, 7.62 ± 0.16, 9.29 ± 0.17 and 10.99 ± 0.18, respectively. G-II animals during the same period, recorded a body weight of 3.69 ± 0.17, 5.00 ± 0.19, 6.48 ± 0.20, 8.32 ± 0.23, 10.24 ± 0.27 and 12.18 ± 0.29, respectively. Significant (p<0.05) difference in body weight was observed between groups, during the pre lambing period (i.e. IV, V and VI fortnight) however it remained non-significant at birth and initial pre lambing period (I, II, III  fortnight). 


Table 2: Fortnightly body weight (kg) of lambs in the experimental groups.
	 
	G-I
	G-II
	P value
	Significance 

	Birth weight
	2.45 ± 0.13
	2.62 ± 0.15
	0.427
	NS

	I
	3.49 ± 0.15 
	3.69 ± 0.17 
	0.408
	NS

	II
	4.71 ± 0.16 
	5.00 ± 0.19 
	0.274
	NS

	III
	6.02 ± 0.15 
	6.48 ± 0.20 
	0.096
	NS

	IV
	7.62 ± 0.16 
	8.32 ± 0.23 
	0.028
	*

	V
	9.29 ± 0.17
	10.24 ± 0.27 
	0.011
	*

	VI
	10.99 ± 0.18 
	12.18 ± 0.29 
	0.004
	**


NS – Non-significant; *Significant; **highly significant

The variation in body weight of lambs between the two groups was significant from 45 to 90 days since, the lambs were solely dependent on suckling/mothers milk during the initial phase of their life and the ewes were of similar body weight/body condition and the level of milk production from the ewes from both the groups remained uniform, resulting in comparable body weight of lambs of both the groups. The variation in body weight of lambs at later stages of suckling i.e. 45 days onwards could probably be due to the better milk production ability of their dams as they were raised on an additional ration (Steaming-up) and could also probably be due to the their varied ability to consume solid feed stuffs available.. Similar finding was recorded by Karakus and Atmaca (2016) wherein, a positive correlation between body weight at lambing and BCS with respect to growth rate of lambs was observed and comparable results were also reported by Idris et al. (2011), wherein, it was revealed that, providing pre-partum supplementation to ewes, enhanced lambs daily growth rate up to 90 days.
c) Average daily gain (ADG) in lambs.  
The average ADG (g/d) of pre-weaning lambs at I, II, III, IV, V and VI fortnight of G-I was 65.10 ± 1.83, 81.30 ± 1.32, 87.06 ± 1.51, 106.8 ± 0.54, 111.4 ± 1.45 and 113.0 ± 1.82, respectively. Whereas for G-II it was 71.13 ± 1.19, 87.54 ± 1.51, 98.82 ± 1.91, 122.7 ± 3.35, 127.9 ± 2.79 and 129.2 ± 2.53, respectively (Table 3 and Figure 4). All the six fortnightly recordings pertaining to ADG of pre-weaning lambs in G-I and G-II, showed significantly (p<0.05) higher difference. 
The variation in ADG between the groups was significant from birth to 90 days of age. This variation could be due to nutrient intake through the milk, suckled by the lambs from the ewes, which were reared on a higher plane of nutrition during pre-lambing phase (steaming up). The ADG of lambs was better and improved according to the age since, the animals were lactated efficiently by better BCS ewes and also were in phase of growth. The results were in agreement with multiple researchers (Hayavadana et al., 2024, Rangamma et al., 2023, Lashein et al., 2019 and Chaturvedi et al., 2003).

Table 3: Average daily gain (g/d) in lambs during the experimental period.
	Fortnight  
	G-I
	G-II
	P value
	Significance 

	I
	65.10 ± 1.83
	71.13 ± 1.19 
	0.013 
	*

	II
	81.30 ± 1.32 
	87.54 ± 1.51 
	0.008 
	**

	III
	87.06 ± 1.51 
	98.82 ± 1.91
	0.000 
	***

	IV
	106.8 ± 0.54 
	122.7 ± 3.35 
	0.001 
	***

	V
	111.4 ± 1.45 
	127.9 ± 2.79 
	0.000 
	***

	VI
	113.0 ± 1.82 
	129.2 ± 2.53 
	0.000 
	***


NS – Non-significant; *Significant; **high significance; ***highly significant 




d) Survivability of lambs.
              The performance of lambs in terms of their survivability was recorded in the experimental lambs and there was 100 per cent survivability recorded in G-II whereas, there was 88.88 per cent survivability noticed in G-I. The rate of survival of lambs from birth to weaning depends on the nutritional status of the animal during pregnancy, age of the ewe and ram, parity, environmental factors and others. 
The lambs born to better body weight ewes tend to thrive well during the post natal life. The present study also revealed that, the survivability rate of lambs born to steamed up ewes was better than the conventionally reared ewes. Similar findings were chronicled by Mathias- Davis et al. (2011) and Kenyon et al. (2012) whereas, the contradictory findings were reported by Corner-Thomas et al. (2015), Al-Sabbagh et al. (1995) and Cranston et al. (2017) who observed that, there was no effect of ewe’s nutrition and BCS on lamb survival rate.
CONCLUSION:
	The present study was intended to establish data on influence of steaming up on growth performance and survivability of lambs and it showed that, the ewes having better BCS, produced lambs with comparatively higher birth weight and the body weight gain and survivability of such lambs was significant indicating a beneficial impact of steaming up.
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Fig. 4: Average daily gain (g/d) in lambs during the pre-weaning period
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Fig. 1: Body weight (kg) of ewes immediately after lambing and birth weight (kg) of their corresponding lambs
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Fig. 2: Average body weight (kg) of ewe and birth weight (kg) of their corresponding lambs
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Fig. 3: Fortnightly body weight (kg) of lambs in the experimental groups
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