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Abstract
The goal of the current study was to compare the effects of grazing versus stall feeding on the hemato-biochemical variables of Sirohi doeling. The animals were randomly assigned to three groups: Intensive, Semi-intensive, and Extensive rearing groups. The mean values of red blood cell, haemoglobin, packed cell volume, glucose and total protein were significantly higher (p<0.05) in intensive rearing group as compared to semi-intensive and extensive rearing groups. The mean values of cholesterol, triglyceride, aspartate amino transferase and alanine amino transferase were significantly higher (p<0.05) in extensive rearing group as compared to intensive and semi-intensive groups, while the mean value of white blood cell was significantly differed (p<0.05) in all rearing groups of Sirohi Doelings. On the basis of the present study, it can be concluded that the Intensive rearing system is superior to Semi-intensive and Extensive rearing systems due to its significant advantageous effects on hemato-biochemical variables.  
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Introduction:	
 Goats have been domesticated since the dawn of agriculture, serving as an essential socio-economic resource that provides goods and services to people worldwide, especially in developing countries. The 20th livestock census estimates that there are 535.78 million animals in India (BAHS, 2019), which goats make up 27.78%. The Sirohi goats are generally found in Arawali Hills, and semi-arid regions. This breed is well-suited to the arid and semi-arid regions of Rajasthan, which are predominantly distributed in the Ajmer, Bhilwara, Tonk, Jaipur, Chittorgarh, Rajsamand and Udaipur districts, making them a valuable asset to local farmers. Goat husbandry is the vital occupation of villagers because it may survive even on minimum expense value, due to their low maintenance cost and resilience, goats are often referred to as the poor man's cow”. In the context of Rajasthan, heat stress is an important aspect influencing the physiology as well as economic values (Sharma and Yadav, 2020). Sirohi goat is a multipurpose breed prized for both meat and milk, and they thrive in dry environments (Yadav et al., 2023). Grazing is a natural and efficient method of harvesting forage by allowing livestock to consume grasses, legumes, and forbs directly in pastures or rangelands. This practice benefits both the animals and the environment. Grazing provides animals with a steady supply of fresh, nutrient-rich forage, which can improve their overall health and productivity. Pathophysiological changes can provide baseline information essential for livestock epidemiology. Hemato-biochemical measures serve as sensitive markers of physiological and nutritional status in various management systems. According to previous research, blood profiles of Sirohi youngsters and goats raised on grazing as opposed to stall-fed or semi-intensive systems showed few notable differences, with most values falling within normal ranges (Yadav et al., 2023). Blood biochemistry gives a reliable and consolidated measure of the sufficiency of dietary nutrients that can be used regardless of the physiological state of the animal. Biochemical variables of blood are generally used to monitor and evaluate health, nutritional and physiological status of ruminants (Gupta et al., 2007 and Al-Eissa et al., 2012). The evaluation of blood constituents has been widely used as a marker to determine the efficacy of feed nutrient content and supplements (Akingbade et al., 2002; Belewu et al., 2009 and Belewu and Ogunsola, 2010). Metabolites that reflect an animal’s protein status and energy source include total protein, glucose and triglyceride. Blood biochemical parameters serve as indicators of physiological state and a true reflection of the health status of animals. The biochemical and hematology profiles can also be used to assess the immunity status in goats (Al-Seaf and AlHarbi, 2012). Nutrition, stress, reproductive status, age, sex, genetics, management, housing, and other environmental factors (temperature, relative humidity etc.) are known to have a profound effect on biochemical profiles of small ruminants (Balikci et al., 2007 and Olayemi et al., 2009). This study compares intensive and semi-intensive grazing systems in Sirohi goat doelings, evaluating how structured grazing affects their blood and biochemical health. Intensive systems involve full stall-feeding—produced fodder, crop leftovers, concentrates, and compound feeds—while semi-intensive systems blend limited grazing with stall feeding. Given deforestation and dwindling pastures, intensive rearing helps maintain productivity with minimal inputs. In Rajasthan, Sirohi goat farming ranges from low-cost traditional grazing to high-yield intensive system, and semi-intensive system, combining pasture access with supplementary feeding, offer a practical, sustainable approach for many local farmers. Therefore, the current experiment was undertaken to compare the grazing system and stall feeding system in small ruminants i.e. goats.   
Materials and Methods: 
This study investigated the Impact of Pasture Grazing on Hemato-Biochemical Variables in Sirohi Doeling under different rearing systems in Rajasthan. Blood samples were collected for haematology as well as to harvest the serum from apparently thirty healthy Sirohi doeling of 6-12 months age (10 Doelings in each group), from Sirohi goat farm LRS, Bojunda, Chittorgarh maintained under standard management conditions. In present investigation the doelings were divided into 3 groups. T1 group (Intensive rearing group) served as control group in which all the selected animals were stall-fed solely without pasture grazing. The animals of T2 group (Semi-intensive rearing group) were stall-fed in the morning thereafter grazed single time for 4 hours duration. The animals of T3 group (Extensive rearing group) were grazed twice for 4 hours duration each time with minimal feeding at farm. All the selected animals were watered ad libitum. The blood samples were collected from September to November months in the morning hours. All efforts were made to analyse serum samples immediately, however, if needed, collected serum samples were stored in a deep freeze at -200C till analysis. The haematological parameters were determined by automatic haematological analyzer (Rescholar) and biochemical variables by semi-automatic biochemical analyzer (Biogen) using the kit methods. The data were analyzed by standard statistical (ANOVA) method (Snedecor, G.W. and Cochran, W.G., 1989).
Results and Discussion:
The mean values of hematological and biochemical parameters for Sirohi doelings reared under Intensive, Semi-intensive, and Extensive systems are summarized in Table 1.   
Table 1: Mean ± SEM Values of Haemoglobin, Red Blood Cell, White Blood Cell, Packed Cell Volume, AST, ALT, Blood glucose, Cholesterol, Total protein and Triglyceride in the blood samples of Sirohi doeling in various trial groups  
	Parameters
	Groups

	
	T1(Control)
	T2
	T3

	Hb (gm / dL)
	8.766 ± .13b
	7.481 ± .04a
	7.488 ± .04a

	RBC (×106 / μL)
	11.577 ± .05b
	10.418 ± .02a
	10.424 ± .02a

	WBC (×103 / μL)
	8.527 ± .08a
	8.873 ± .06b
	9.733 ± .09c

	PCV (%)
	29.955 ± .51b
	25.164 ± .31a
	25.052 ± .27a

	AST (U / L)
	71.084 ± .39a
	73.703 ± .48a
	89.045 ± 1.36b

	ALT (U / L)
	6.313 ± .04a
	6.601 ± .03a
	7.850 ± .15b

	Blood glucose (mg / dl)
	53.524 ± .56b
	48.162 ± .29a
	48.213 ± .33a


	Cholesterol (mg / dl)
	103.185 ± .15a
	102.653 ± .10a
	105.216 ± .35b


	Total protein (mg / dl)
	6.695 ± .05b
	6.277 ± .03a
	6.246 ± .03a


	Triglyceride (mg / dl)
	7.507 ± .23a
	7.710 ± .25a
	10.179 ± .40b


(a, b and c-: Values with different superscripts for the same parameter within the row differ significantly (p<0.05)
The results revealed that mean values of Haemoglobin (Hb) , Red Blood Cell (RBC) and Packed Cell Volume (PCV) were significantly (p<0.05) higher in Intensive rearing group than Semi-intensive and Extensive rearing groups (Table 1). These results were in agreement with the findings of Patil et al. (2014), Kochewad et al. (2017) and Mane et al. (2022), who reported significantly higher RBC, Hb and PCV in Intensive rearing group. While the findings of Adenkola et al. (2018), Karthik et al. (2021) and Bhinder et al. (2023) disagreed with the present study. Good veterinary care and a lesser parasite challenge may be the cause of the greater erythrocyte count seen in the intensive group. It has been shown that animals fed a high-protein diet in stall feeding were better able to bind iron overall than those fed a low-protein diet in Extensive Rearing System. In erythropoiesis, iron has a beneficial effect. Unlike the goats under the extensive system, the goats under intensive management received a high-quality protein concentrate as a supplement in their feed.  
The mean value of White Blood Cell (WBC) was differed significantly (p<0.05) in all rearing groups. The finding of Karthik et al. (2021) in sheep was similar with the present study. While the findings of Patil et al. (2014), Adenkola et al. (2018), Singh et al. (2020), Mane et al. (2022), Bhinder et al. (2023) and Yadav et al. (2023) disagreed with the present study. On the other hand, Attia (2016) found that the total leucocyte count had barely changed. Leukocytes primarily function to phagocytosis foreign organisms, prevent infections, and produce antibodies as part of the immune response. 
Aspartate aminotransferase (AST) and Alanine transaminase (ALT) were significantly higher (p<0.05) in Extensive rearing group than Intensive and Semi-intensive rearing groups. These results were in agreement with Kochewad et al. (2017), Adenkola et al. (2018), Karthik et al. (2021) and Bhinder et al. (2023). While the findings of Indu et al. (2014) and Yadav et al. (2023) disagreed with the present study. Muscle enzymes have been demonstrated to rise in animals under the stress and excitement of constraint because of increased cell permeability and cell injury (Duncan and Prasse, 1986). 
 Serum Glucose and Total Protein (TP) were significantly (p<0.05) higher in Intensive rearing group than Semi-intensive and Extensive rearing groups. These results were in agreement with the findings of Gupta et al. (2005), Nayak et al. (2013), Manat et al. (2016), Singh et al. (2020), Karthik et al. (2021), Debbarma et al. (2022) and Mane et al. (2022). While the findings of Raju et al. (2015), Attia et al. (2016) and Yadav et al. (2023) disagreed with the present study. In nutritional studies, a number of researchers (Okoruwa, 2014; Okoruwa et al. 2014; Olafadehan et al. 2014) had linked higher serum total protein and albumin to higher protein intake. According to Yadav et al. (2023), the higher total protein levels observed in stall-fed systems, compared to Semi-intensive and Extensive systems, may be attributed to greater concentrate intake.  
 Serum Cholesterol was significantly (p<0.05) higher in Extensive rearing group than Semi-intensive and Intensive rearing groups. The finding was similar to the observations of Adenkola et al. (2018), Debbarma et al. (2022), Mane et al. (2022) and Yadav et al. (2023). While the results of Raju et al. (2015), Manat et al. (2016), Singh et al. (2020), Karthik et al. (2021) and Bhinder et al. (2023) were contrast with present study.  
The mean value of triglyceride was significantly (p<0.05) higher in Extensive rearing group than Semi-intensive and Intensive rearing groups. This result was in agreement with findings of Singh et al. (2020). While the results of Raju et al. (2015) and Bhinder et al. (2023) disagreed with the present study. Smith RW and Walsh A. (1975) reported a higher quantity of these substances in the ewes' liver. In intensive methods of raising, there may be a significant decrease in blood triglycerides due to increased lipolysis, which is hormonally controlled and not a sign of an energy deficiency (Holtenius and Hjort, 1990). 
Conclusion: 
[bookmark: _Hlk201835975][bookmark: _Hlk193540946][bookmark: _Hlk180402183][bookmark: _Hlk183680988][bookmark: _Hlk197173371]	Based on the current study's findings, it can be said that the Intensive rearing system has positive effects on hemato-biochemical variables over Semi-intensive and Extensive rearing systems. Though it produces greater results, the Intensive raising approach is relatively expensive. Thus, while still backed by scientific research, the Semi-intensive raising strategy turns out to be a more economical option. Additional research in other seasons is required to confirm and improve these findings.   Disclaimer (Artificial intelligence)
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