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EFFECT OF REARING SYSTEM ON GROWTH PERFORMANCE AND HAEMATOLOGICAL PARAMETERS IN TELLICHERRY CROSSBRED GOATS
ABSTRACT
An experiment was conducted to assess the effect of system of rearing (pasture-fed vs. stall-fed) on the growth performance in Tellicherry crossbred goats. A six-month feeding trial was carried out in Livestock Farm Complex, Madhavaram Milk Colony, Chennai-51. Eighteen goats between the age of 6-8 months were randomly divided into two groups (pasture fed and stall fed). Pasture fed goats were allowed to graze in cultivated pasture for 7 hours per day, whereas stall fed goats fed with ad libitum hybrid Napier grass and concentrate feed fed at rate of 1.5% of body weight. Nutritive value of cultivated pasture, hybrid Napier grass and concentrate feed were analyzed. Body weight of the goats was recorded fortnightly. Feed intake and Feed conversion ratio was recorded and calculated respectively. Blood parameters at the end of the trial were analyzed. The results indicated that stall fed group goats had significantly (P<0.05) higher final body weight and weight gain when compare to pasture fed goats. Significantly (P<0.05) higher dry matter intake noticed in stall fed group. The Stall-fed group goats had significantly higher (P<0.05) RBC, HGB and PCV/HCT levels when compare to pasture fed goats. Haematological improvements link to balanced minerals in formulated feeds. Cost per kg live weight gain was higher in stall fed goats. Based on the present findings, quality pasture plays a major role in economic and sustainable goat production. Hence, pasture system of goat rearing may be recommended for Tellicherry crossbred goats.
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1. INTRODUCTION
The livestock sector plays a pivotal role in India’s rural economy, employing around 8.8% of the workforce, including a significant proportion of women, smallholders, and landless laborers. It contributes approximately 4.11% to the national GDP and 25.6% to the agricultural GDP. Within this sector, goats form a vital component, accounting for over one-fourth of the total livestock population. As per the 20th Livestock Census, India’s goat population reached 148.88 million, marking a 10.14% rise compared to the previous census (Ahlawat et al., 2025). Traditionally, goat rearing has been an essential livelihood for small and marginal farmers, particularly those without land. Farmers preferred goat farming because of their increased rates of prolificacy, short generation intervals and strong market demand (Prank et al., 2023). Grazing systems, both extensive and semi-intensive, have been the most common methods of rearing goats. However, due to urbanization and the shrinking of grazing land, the trend has shifted towards semi-intensive and intensive stall-feeding systems (Debbarma et al., 2018). Greenwood, (1993) reported that health status of goat is influenced by management practices. In stall-fed system, goats achieve higher average daily gains (ADG) and better feed conversion ratios (FCR), as energy loss from walking is minimized. Further stall-feeding cuts parasite loads and enhances carcass quality, vital for meat markets. Quality grazing land is crucial in goat rearing as it is the most economical and natural feed source, directly impacting the animals' health, productivity and the nutritional quality of their meat and milk. Well-managed, high-quality pastures also play a significant role in sustainable land management and parasite control. A major challenge for intensive systems is the availability and quality of feed and fodder, as well as pasture management (Gunaseelan and Singh, 2018). Recent closures of intensive goat farms highlight the difficulty of ensuring adequate nutrition for goats in such systems (Nisha and Devaki, 2022). Tellicherry goats are medium sized and highly prolific dual-purpose goat reared in Tamil Nadu for meat and milk. Their adaptability suits tropical humid climates, but crossbreeds with Tellicherry traits perform well in Tamil Nadu (Chinnamani et al., 2017). This study aims to compare the performance of Tellicherry crossbred goats reared on cultivated pasture versus those raised in a stall-feeding system.
2. MATERIALS AND METHODS
2.1 Experimental Location

This six-month study (October 2020 to March 2021) investigated the performance of Tellicherry crossbred goats in a grazing system compared to a stall-fed system was conducted at the Livestock Farm Complex, Madhavaram Milk Colony, which is constituent of Tamil Nadu Veterinary and Animal Sciences University, Chennai. It lies between latitudes 12° 9’ and 13° 9’ and longitudes 80° 12’ and 80° 19’ E with an altitude of 22 m above sea level. 
2.2 Animals and Pasture management 

Eighteen goats, aged between 6 to 8 months, were randomly assigned into two groups, each comprising four males and five females. For the grazing system, a pasture was developed using Panicum maximum (a non-leguminous grass) and Stylosanthus species (a leguminous forage). The pasture was irrigated year-round using a sprinkler system and secured with fencing to prevent predator access. Goats in the grazing group were allowed to graze for 7 hours daily (from 9:00 AM to 4:00 PM) and were housed in well-ventilated sheds after grazing. The stall-fed group was maintained under standard managemental practices with adequate pen and run space, without access to grazing. Hybrid Napier grass was cultivated in the fodder unit of livestock farm complex fed to stall fed goats as roughage source. The concentrate feed was procured from Central Feed Technology Unit, Kattupakkam, a constituent unit of Tamil Nadu Veterinary and Animal Sciences University, Chennai. The experimental animals were dewormed 1 month before the start of the experiment using ivermectin (NEOMEC® - INTAS Pharmaceuticals, India) at 200 mcg/kg body weight subcutaneously.
2.3 Sample collection

Fodder samples from the pasture, hybrid Napier grass, and concentrate feed were collected and analysed for their nutritive value following the standard procedures of AOAC (2012). In the stall-fed group, feed intake and refusals were recorded daily to determine actual consumption. For the pasture-reared goats, dry matter intake was estimated using the indigestible marker method. Body weight of all experimental animals was recorded fortnightly. At the end of the trial, the blood was collected through their jugular veins with a syringe with 18G needle into plastic containing EDTA for haematological examinations. Hematological examinations included total white blood cell (WBC) count, total red blood cell (RBC) count, hemoglobin (Hb), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), MCH concentration (MCHC), RBC distribution width (RDW) and packed cell volume (PCV). Feed conversion ratio (FCR) was calculated based on dry matter intake and body weight gain. Feed cost economics calculated as per prevailing feed and fodder prices during the trial period.
2.4 Data analysis

The data generated during the study were statistically analyzed following the procedures outlined by Snedecor and Cochran (1994).
3. RESULTS AND DISCUSSION
3.1 Nutrient Composition of feeds and fodder

The nutrient composition of the cultivated pasture, hybrid Napier grass and goat concentrate feed were presented in the Table 1. The concentrate feed showed higher crude protein (CP%) and nitrogen-free extract (NFE%) compared to pasture and hybrid Napier grass. The CP content of pasture and hybrid Napier was found to be similar and comparable. Among the forages, crude fiber (CF%) was highest in hybrid Napier, followed by pasture, while the concentrate had the lowest CF%. The ether extract (EE%) content was comparable between hybrid Napier and concentrate, but higher in pasture. Calcium (Ca%) levels were greater in pasture and concentrate than in hybrid Napier, whereas phosphorus (P%) content was similar in pasture and hybrid Napier but lower than that in the concentrate feed. The proximate composition of hybrid Napier and concentrate feed were similar to findings of Gunasekaran et al. (2017).
Table 1: Nutrient composition of the feeds and fodder

	Nutrients (%)
	Pasture
	Hybrid Napier-CoBN-5
	Concentrate feed

	Crude protein
	9.31±0.30
	9.81±0.24
	17.48±0.78

	Crude fibre
	28.26±0.60
	32.14±1.18
	9.54±0.16

	Ether extract
	2.98±0.10
	2.59±0.06
	2.58±0.10

	Total Ash
	8.89±0.48
	9.70±0.51
	10.07±0.31

	AIA
	3.95±0.47
	3.39±0.49
	3.19±0.18

	NFE
	50.56±0.52
	45.76±1.16
	60.12±1.15

	Calcium
	0.69±0.06
	0.37±0.03
	0.73±0.06

	Phosphorus
	0.41±0.02
	0.45±0.03
	1.35±0.01


         Each value is the mean of 6 observations

3.2 Growth performance and Dry matter intake of goats           
Body weight gain, feed intake and FCR of stall fed and pasture group were presented in Table 2. Higher body weight gain noticed in stall fed group when compared to pasture reared group. This result corroborated with Patil et al. (2014) who reported that the overall weight gain of Osmanabadi goats was significantly higher in stall fed group (7.90 ±0.12 kg) compared to grazing group (5.30±0.55 kg). Yadav, S.K et al. (2023) reported that higher body weight (23.51±0.56 kg) was noticed in stall fed Sirohi goats than goats maintained in grazing system (18.85±0.26 kg). Das et al. (2008) reported that significantly (P<0.01) higher body weight noticed in 6 months as well as 9 months in intensively reared Muzaffarnagari lambs, compared to semi intensively reared lambs. Done et al. (2021) reported that in Osmanabadi goats, grazing alone cannot able to meet the nutritional demand of the body, hence malnourishment is a common problem in extensive goat rearing. Sinyorita Soibam and Asem Ameeta Devi (2025) found that growth rate of Black Bengal goats was higher in treatment groups. On contrary to our findings, Najjar et al. (2024) found that production performances did not vary between the extensive and the semi-extensive farming systems, except for the kidding mode, which was higher in the SE farming system. Debbarma et al. (2018) reported that Black Bengal goats reared under extensive management system showed a significantly higher (p<0.05) performance in terms of body weight gain than those goats maintained under semi-intensive and intensive system of management. These findings are in concurrence with Rai (2024) who stated that the fodder quality and availability affect the performance of ruminants and determine the cost of production. The FCR in pasture reared groups are comparable to that of stall-fed group (P>0.05), however, numerically better performance was observed in stall fed group. The increased efficiency might be due to the conservation of energy in stall fed groups and the microclimate. 
Table 2: Body weight, Dry matter intake and Feed conversion ratio of goats

	Parameters
	Stall fed group
	Pasture reared group

	Initial Body weight (kg) NS
	7.15±0.29
	7.26±0.34

	Final body weight (kg)
	18.02b±0.27
	16.75a±0.40

	Weight gain (kg)
	10.88b±0.11
	9.49a±0.11

	Dry matter intake (kg)
	56.73b±1.36
	51.67a±1.51

	FCRNS
	5.21±0.11
	5.43±0.15


             Each value is the mean of 9 observations

                      abMean bearing different superscript within a row differ significantly (P<0.05) 

             NS-Non Significant

Fig 1: Biweekly Body Weight
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Fig 2: Biweekly Body Gain
3.3 Haematological parameters of goats
Hematological parameters of stall-fed and pasture reared goats were presented in the Table 3. All the analyzed hematological parameters were within the reference range for goats. Several authors reported that rearing system has effect on hematological parameters (So-In, C. and Sunthamala, N., 2023; Soca et al., 2025). The Stall-fed group has significantly higher (P<0.05) RBC, HGB and PCV/HCT levels. This suggested that the stall-feeding system can provide better nutrition or a more controlled environment that supports higher erythropoiesis (red blood cell production). There was no statistically significant difference in the total White Blood Cell count (WBC), mean hemoglobin per cell (MCH) or the variation in cell size (RDW). This indicates that the feeding system did not impact the overall immune cell volume or the uniformity of the red blood cell population. Similar to our findings, Patil et al. (2014) found that blood parameters (average Hb (g/dl), PCV (%) and RBC (106/cmm) count) were higher in stall feeding group (9.16±0.68, 25.09±0.43 and 10.75±0.37, respectively) compared to grazing group (8.64±0.52, 22.97±0.16 and 8.97±0.42, respectively). The higher RBC and hemoglobin in stall fed groups may be due to the higher availability of iron and cobalt to the stall-fed group. The soil status in the pasture might be the cause for lower haemogram in pasture reared goats.
Table 3: Hematological parameters of stall-fed and pasture reared goats (Mean±SE)

	Parameters
	Stall fed group
	Pasture reared group
	Reference value*

	WBC (103/μL) NS
	26.07±1.89
	24.58±2.47
	8-24

	RBC (106/μL)
	15.27b±0.58
	12.28a±0.54
	8-18

	HB (g/dL)
	8.75b±0.33
	7.30a±0.28
	8-12

	HCT (%)NS
	24.32±0.87
	21.41±0.72
	22-38


	MCV (fL) NS
	16.00±0.29
	17.60±0.54
	16-25

	MCH (pg)
	5.68a±0.08
	5.89b±0.11
	2.20-8

	MCHC (g/dL) NS
	35.94±0.51
	34.03±0.59
	30-36

	RDW (%)
	18.65b±0.26
	18.47a±0.60
	NA

	PCV (%)NS
	26.26±1.01
	21.90±0.84
	22-38


                 Each value is the mean of 9 observations


abMean bearing different superscript within a row differ significantly (P<0.05)

 NS-Non Significant

*Feldman et al. (2002); Mohammed M.T.A. et al. (2021) NA=Not available, WBC=White blood cells, RBC=Red blood cells, HGB=Hemoglobin, HCT=Hematocrit, MCV=Mean corpuscular volume, MCH=Mean corpuscular hemoglobin, MCHC=Mean corpuscular hemoglobin concentration, RDW=Red cell distribution width, PCV= Packed cell Volume
3.4. Feed Cost economics

Based on the dry matter intake, average daily gain and prevailing feed and fodder cost, the cost effectiveness of goat rearing system was worked out. The cost of the hybrid Napier, Quality pasture and concentrate feeds were Rs.2/kg, Rs.3/kg and Rs.22.5/kg, respectively during the trial period. The feed cost per kg live weight gain was higher for stall fed goats (Rs.60/-) when compare to pasture reared group (Rs.20/-). Feed cost of stall-fed goat was comparatively three times higher than pasture fed goats. Devi et al. (2020) reported that the cost of meat production in intensive system is more as compared to other systems because of increased cost of feed and management, particularly for the concentrate feed. Chinnamani et al. (2022) found that the net income obtained per animal in Tellicherry goats reared under intensive system was higher when compared to semi-intensive systems of management. In contrast, Patil et al. (2014) found that more profit noticed in stall fed Osmanabadi goats than grazing system.
4. CONCLUSION
Pasture quality and feed availability affect the performance of goats. Tellicherry crossbred goats managed under a stall-fed system exhibited superior body weight gain and haematological improvements but higher feed cost per kg live weight gain. Therefore, pasture system of management can be recommended for economic and sustainable Tellicherry crossbred goat production.
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