


Impact of Pasture Grazing on Hemato-Biochemical Variables in Sirohi Doeling under different rearing Systems in Rajasthan
Abstract
The present investigation was designed to evaluate the effect of rearing system i.e. Grazing Versus Stall Feeding System on Hemato-Biochemical Variables of Sirohi Doeling were randomly divided into three groups viz. Intensive rearing, Semi-intensive rearing and Extensive rearing groups. In this study observed the mean values of red blood cell (×106/μL), white blood cell (×103/μL), haemoglobin (gm/dl), packed cell volume (%), glucose (mg/dl), total protein (mg/dl), cholesterol (mg/dl), triglyceride (mg/dl), aspartate amino transferase (U/L), alanine amino transferase (U/L) were 11.577±0.05, 8.527±0.08, 8.766±0.13, 29.955±0.51, 53.524±0.56, 6.695±0.05, 103.185±0.15, 7.507±0.23, 71.084±0.39 and 6.313±0.04, respectively in intensive rearing group and 10.418±0.02, 8.873±0.06, 7.481±0.04, 25.164±0.31, 48.162±0.29, 6.277±0.03, 102.653±0.10, 7.710±0.25, 73.703±0.48 and 6.601±0.03, respectively in semi-intensive rearing group and 10.424±0.02, 9.733±0.09, 7.488±0.04, 25.052±0.27, 48.213±0.33, 6.246±0.03, a105.216±0.35, 10.179±0.40, 89.045±1.36 and 7.850±0.15, respectively in extensive rearing group of Sirohi Doeling. The reveled 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 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 Doeling. Based on the results 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 advantages.    	Comment by Olayemi Aanuoluwapo Olugosi: Sentence lacks clarity, lots of grammatical error (Variables of Sirohi Doeling…..). Sentences needs to be split into two.	Comment by Olayemi Aanuoluwapo Olugosi: Abstract is too data heavy and lacks structured flow expected in an abstract,(Background, objective, methodology, results and conclusion.  The result has a very long list of mean values for each parameter which distracts the reader suggest deleting raw numerical data and summarise the key significant findings.	Comment by Olayemi Aanuoluwapo Olugosi: Spelling error	Comment by Olayemi Aanuoluwapo Olugosi: The sentence is incomplete, the conclusion lacks an implication for practice, suggest completing the sentence and adding practical relevance
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Introduction:	
 Goats have been connected with humans since the dawn of agriculture and animal domestication, making them a very significant socio-economic animal that offers a variety of goods and services to man across the world, particularly in developing nations. For 40% of India's rural people who live in poverty, goats are a reliable source of income (Maske and Phule, 2011). With a holding of 11.6% of the global livestock population, India has one of the largest livestock industries in the world (Islam et al., 2016). The 20th livestock census estimates that there are 535.78 million animals in India (BAHS, 2019), which goats make up 27.78%. The Sirohi goat may be found in Arawali Hills, districts in central and southern Rajasthan, and dry 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, that’s why it is also known as ‘poor man’s cow’. In context of Rajasthan, heat stress is an important aspect influencing the physiology as well as economic values (Sharma and Yadav, 2020). Sirohi goats are 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 helps maintain healthy pastures by promoting plant growth, reducing the risk of wildfires, and encouraging biodiversity. It also provides animals with a steady supply of fresh, nutrient-rich forage, which can improve their overall health and productivity. Grazing provides good nutrition and other benefits to the animal and can lead to more productive forage growth. Onasanya et al. (2015) observed that various biochemical parameters are alternative, dependable and reliable panel for diagnosis and prognosis of animal disease, infection and animal health status. The change in pathophysiological may provide base line information during the epidemiology of livestock. 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 (Chapple et al., 1991; 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 and glucose, 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). The purpose of this study is to close that gap by comparing intensive and semi-intensive grazing-based rearing systems and assessing the effects of structured grazing exposure on haematological and biochemical health markers in Sirohi doeling. A full stall feeding on produced fodders, crop leftovers and concentrates, compound feeds or grazing on established pastures mixed with stall feeding are all examples of intensive systems. The intensive manner of goat husbandry has its own relevance because of deforestation and the lack of grazing pasture. In order to maintain productivity in the future when raising goats or sheep, shepherds will need to find alternate methods. Stall feeding with very less inputs is one such potential strategy. Rajasthan's Sirohi goat-rearing is adaptable: from low-cost traditional grazing to high-yield intensive systems. The semi‑intensive model is especially viable for many local farmers, combining pasture grazing with supplementation. Therefore, the current experiment was undertaken to compare the grazing system and stall feeding system in small ruminants i.e. goats. 	Comment by Olayemi Aanuoluwapo Olugosi: Wordy and awkward phrasing “connected with humans… instead simplify “Goat 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.	Comment by Olayemi Aanuoluwapo Olugosi: Merge sentences to avoid repetition	Comment by Olayemi Aanuoluwapo Olugosi: Phrase is informal needs citation suggest using formal tone “due to their low maintenance cost and resilience, goats are often referred to as the poor man's cow”	Comment by Olayemi Aanuoluwapo Olugosi: Missing article “The”, economic values is vague suggest economic productivity or livestock productivity	Comment by Olayemi Aanuoluwapo Olugosi: This is a repeat of the previous sentence’s idea, can be deleted to avoid redundancy	Comment by Olayemi Aanuoluwapo Olugosi: Awkward phrase “alternative, dependable and reliable could be simplified	Comment by Olayemi Aanuoluwapo Olugosi: Grammar needs to be corrected sugges pathophysiological  changes can provide baseline informatin essential for livestock epidemiology	Comment by Olayemi Aanuoluwapo Olugosi: Long and wordy, 
Materials and Methods: 
To investigate 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 healthy thirty Sirohi doeling of 6-12 months age, from Sirohi goat farm LRS, Bojunda, Chittorgarh maintained under standard management conditions. In present investigation the doelings were divided into 3 groups. T1 (Intensive rearing group) serves 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 morning thereafter single time (4 hours duration) of pasture grazing. The animals of T3 group (Extensive rearing group) were stall-fed thereafter twice pasture grazing of 4 hours duration each. All the selected animals were watered ad libitum. In each group10 apparently healthy doelings were selected. 5 ml blood samples were collected from jugular vein during September to November months at morning hours. Only the clear and non-haemolysed sera were collected. 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. During experiment analyzed the hematological parameters viz; red blood cell (×106/μL), white blood cell (×103/μL), haemoglobin (Hb) (gm/dl), packed cell volume (PCV) (%) by automatic haematological analyzer and biochemical variables viz; aspartate amino transferase (U/L), alanine amino transferase (U/L), glucose (mg/dl), total protein (mg/dl), cholesterol (mg/dl) and triglyceride (mg/dl) by semi-automatic biochemical analyzer using the kit methods . The data was analysed by standard statistical method (Snedecor, G.W. and Cochran, W.G., 1989).	Comment by Olayemi Aanuoluwapo Olugosi: Title within quotes is unnecessary in the methods section, sentence contruction is lengthy suggest starting the phrase with “this study investigated the impact…….”	Comment by Olayemi Aanuoluwapo Olugosi: Should be “thirty healthy Sirohi doelings”	Comment by Olayemi Aanuoluwapo Olugosi: Sentence is too long and disjointed	Comment by Olayemi Aanuoluwapo Olugosi: Missing article “The”	Comment by Olayemi Aanuoluwapo Olugosi: Should be served, Clarify T1 as “Group T1 for consistency”	Comment by Olayemi Aanuoluwapo Olugosi: Missing article “The” reconstruct sentence suggest Group T2 (Semi-intensive rearing group) animals were stall-fed in the morning, followed by a single 4-hour pasture grazing session daily. 	Comment by Olayemi Aanuoluwapo Olugosi: Rephrase for clarity, suggest Group T3 (Extensive rearing group) animals were stall-fed and allowed two pasture grazing sessions daily, each lasting 4 hours. 	Comment by Olayemi Aanuoluwapo Olugosi: Missing space: “group10” to “group 10.”
Rephrase "during September to November months"  Simplify to “from September to November.” and "at morning hours"  better as “in the morning.	Comment by Olayemi Aanuoluwapo Olugosi: non-haemolysed sera”  Should be “non-hemolyzed serum samples 	Comment by Olayemi Aanuoluwapo Olugosi: Missing “the” before experiment, viz;”  should be “viz.,” or better yet “including.”
Spacing and punctuation issues.
“kit methods” should be specified or referenced.	Comment by Olayemi Aanuoluwapo Olugosi: was analysed” should be “were analyzed” (data = plural).
Specify which statistical test (e.g., ANOVA, t-test).
Citation should be properly formatted
Results and Discussion:
 The mean values of red blood cell (×106/μL), white blood cell (×103/μL), haemoglobin (Hb) (gm/dl), packed cell volume (PCV) (%), aspartate amino transferase (U/L), alanine amino transferase (U/L), glucose (mg/dl), total protein (mg/dl), cholesterol (mg/dl) and triglyceride (mg/dl) in intensive rearing, semi-intensive rearing and extensive rearing groups in Sirohi Doeling and are presented in table 1.   	Comment by Olayemi Aanuoluwapo Olugosi: Redundant listing of parameters (already in Table 1). Grammatical error: “and are presented” Sentence is long and convoluted Suggest simplifying and restructuring. “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))  	Comment by Olayemi Aanuoluwapo Olugosi: Unnecessary hyphen and colon and minor punctuation fixes.
The results revealed that mean ± SEM 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 2). These results are in agreement with the findings of Patil et al. (2014), Kochewad et al. (2017) in sheep and Mane et al. (2022), who reported significantly higher RBC, Hb and PCV in Intensive rearing group. While, the findings of Kochewad et al. (2018a) in sheep, Adenkola et al. (2018), Karthik et al. (2021) in sheep and Bhinder et al. (2023) were in disagreement with the present investigation. Good veterinary care and a lesser parasite challenge may be the cause of the greater erythrocyte count seen in the intensive group. Sufficient balanced diet that has minerals and vitamins required for the best possible production of haemoglobin (Adenkola et al., 2009; Adenkola and Tuleun, 2011). It has been shown that animals fed a high-protein diet were better able to bind iron overall than those fed a low-protein diet. 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. 	Comment by Olayemi Aanuoluwapo Olugosi: Reference error: Should refer to Table 1, not Table 2. Minor punctuation errors (comma placement).
Repetitive phrase "mean ± SEM values" could simplify to "mean values	Comment by Olayemi Aanuoluwapo Olugosi: Incorrect use of “While,” with comma.
“Were in disagreement” should be “disagreed.”
Redundant repetition of “in sheep.”	Comment by Olayemi Aanuoluwapo Olugosi: Suggest “However, the findings of Kochewad et al. (2018a), Adenkola et al. (2018), Karthik et al. (2021), and Bhinder et al. (2023) in sheep disagreed with the present study”.	Comment by Olayemi Aanuoluwapo Olugosi: Sentence fragment no verb.
Needs to be connected to the previous sentence. It’s a bit confusing.	Comment by Olayemi Aanuoluwapo Olugosi: Suggest this phrasing “This may be attributed to a balanced diet rich in minerals and vitamins essential for optimal hemoglobin synthesis (Adenkola et al., 2009; Adenkola and Tuleun, 2011). “
White Blood Cell (WBC) was significantly (p<0.05) differed in all rearing groups. The finding of Karthik et al. (2021) in sheep was similar with the present investigation. While, the findings of Patil et al. (2014), Adenkola et al. (2018), Singh et al. (2020), Mane et al. (2022), 	Comment by Olayemi Aanuoluwapo Olugosi: Was significantly differed” Incorrect verb form.
Should be: “differed significantly.”


Bhinder et al. (2023) and Yadav et al. (2023) were disagreement with the present study. On the other hand, Attia (2016) found that the total leucocyte count had barely changed. Leucocytes' primary functions include phagocytosing foreign organisms to defend the body from invasion, preventing infections, and generating or at the very least, delivering, and dispersing, antibodies during an immune response. 	Comment by Olayemi Aanuoluwapo Olugosi: Overly verbose. Repetitive structure “at the very least, delivering, and dispersing. Suggest “Leukocytes primarily function to phagocytose 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 are in agreement with Kochewad et al. (2017) in sheep, Adenkola et al. (2018), Karthik et al. (2021) in sheep and Bhinder et al. (2023). While the findings of Indu et al. (2014) and Yadav et al. (2023) were in disagreement with the present investigation. 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). Although no individual animal's results in this study indicated a significant increase of serum AST or ALT, handling-related stress cannot be completely ruled out.	Comment by Olayemi Aanuoluwapo Olugosi: Can be more concise
 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 are 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) in sheep, Debbarma et al. (2022) and Mane et al. (2022). While, the findings of Raju et al. (2015) in sheep, Attia et al. (2016) and Yadav et al. (2023) were in disagreement with the present investigation. 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, Compared to a semi-intensive and extended system of raising, the higher total protein in stall-fed systems may be the result of higher concentration intake.  	Comment by Olayemi Aanuoluwapo Olugosi: Compared” should not be capitalized.
“Extended system” should be “extensive system.” Consider  rephrasing suggest 
“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 intak
 Serum Cholesterol was significantly (p<0.05) higher in Extensive rearing group than Semi-intensive and Intensive rearing groups. These results are similar to the findings 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) in sheep, Manat et al. (2016), Singh et al. (2020), Karthik et al. (2021) in sheep and Bhinder et al. (2023) were contrast with present study. The highest increase in cholesterol level was observed in animals raised in intensive systems, which may be related to greater levels of free fatty acids (FFA) brought on by less stress during the trial period. Accordingly, in the current study, higher cholesterol levels (within physiological bounds) in intensive systems are indicative of better physical health and reduced stress in these rearing methods.   	Comment by Olayemi Aanuoluwapo Olugosi: Contradicts earlier statement that cholesterol was higher in the extensive group.
Needs consistency and clarity.
 Triglyceride was significantly (p<0.05) higher in Extensive rearing group than Semi-intensive and Intensive rearing groups. These results are in agreement with findings of Singh et al. (2020). While, the results of Raju et al. (2015) in sheep and Bhinder et al. (2023) were in disagreement with the present investigation. Smith RW and Walsh A. (1975) reported a higher quantity of these substances in the ewes' liver. Increased lipolysis, which is hormonally controlled and not an indication of energy deficit, may be the cause of the substantial drop in blood triglycerides in intensive systems of rearing (Holtenius  and Hjort  (1990). 	Comment by Olayemi Aanuoluwapo Olugosi: Double parentheses.
Phrase “substantial drop” may need context to avoid confusion.
Conclusion: 
	Based on the results 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 advantages. However, while the intensive rearing system yields better results, it is rather costly. Therefore, the semi-intensive rearing system emerges as a more cost-effective alternative while still being supported by scientific findings. Further studies across different seasons are necessary to validate and optimize these results. 	Comment by Olayemi Aanuoluwapo Olugosi: Based on the results of the present study” is a weak phrase and can be shortened.
“Significant advantages” is vague should specify what advantages (e.g., health parameters, productivity).	Comment by Olayemi Aanuoluwapo Olugosi: However" and "while" together is redundant.
“Rather costly” is informal; “relatively expensive” would be better.	Comment by Olayemi Aanuoluwapo Olugosi: How did you determine the cost	Comment by Olayemi Aanuoluwapo Olugosi: While still being supported by scientific findings” is wordy.
Could improve flow by explicitly tying it to study results

How did you determing the cost, 	Comment by Olayemi Aanuoluwapo Olugosi: Good point but could expand to specify what aspects need optimization (e.g., seasonal variation, long-term productivity) 
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