


Effect of Dietary Sweet Potato Powder Supplementation on the Haematological Profile of Tenyi Vo Pig
 
Abstract
Twenty-four (n = 24) weaned Tenyi Vo pigs were randomly allotted to four dietary treatments comprising a control (T1) and sweet potato powder supplementation at 100 g/kg (T2), 150 g/kg (T3) and 200 g/kg (T4) of concentrate feed. The experiment was conducted for 13 weeks under standard management conditions. Blood samples were analysed for red blood cells (RBC), white blood cells (WBC), haemoglobin (Hb), packed cell volume (PCV), mean corpuscular volume (MCV) and platelet count. Significant (P < 0.05) differences were observed in RBC, Hb and platelet counts, whereas WBC, PCV and MCV remained non-significant. RBC values ranged from 6.70 to 7.73 ×10⁶ cells/µL, haemoglobin from 13.25 to 14.88 g/dL, and platelet counts from 3.12 to 3.97 ×10⁵ cells/µL, indicating improved erythropoietic response with higher supplementation levels. All haematological parameters remained within normal physiological limits. The findings suggest that sweet potato powder can be safely incorporated into grower pig diets as a viable alternative energy source under North Eastern Hill conditions.
Keywords: Haematological profile, Sweet potato powder, Dietary supplementation, Tenyi Vo pig
Introduction
Pig rearing and pork consumption are highly prevalent among livestock activities in the North Eastern states of India particularly due to the predominantly tribal population. As per the latest Livestock Census, the North Eastern Region (NER) possesses about 3.95 million pigs, which constitutes nearly 40% of the total pig population of India (10.29 million), (DADH, 2020). The per capita pig population in Nagaland, NER and India stands at 30.34, 15.07 and 3.12 respectively. Similarly, the pig-to-human ratio is 1:3.95 in Nagaland, 1:11.54 in NER and 1:119.24 in India. Despite having a higher per capita pig population and a comparatively better pig-to-human ratio, the region still imports around 30% of its pork requirement from other states (Thong et al., 2020). This clearly reflects the vast potential for further development of pig farming in the region, especially in Nagaland. Moreover, pigs are considered superior to most other livestock species in terms of feed conversion efficiency, being second only to broilers and almost twice as efficient as ruminants in converting feed into meat. (Prasanna et al., 2016). The people of Northeast India are mostly non vegetarian and the ethnic and tribal people of North East Hill (NEH) of India are confined to their traditional food habits with meat as an integral part of the culture (Kadirvel et al., 2018). Pig is most important livestock which plays an integral role in improving the economic status of the tribal and weaker section of the Nagaland (Patra et al. 2014, Singh and Mollier 2016; Choudhary et al., 2025).
The pig being a monogastric animal, constitutes an important source of animal protein in India as well as globally. The rapid expansion of the piggery sector is primarily attributed to its high fecundity, faster growth rate and superior ability to utilize non-competitive feed resources in comparison to other livestock species. In Nagaland pig rearing is an integral component of the rural production system, where most households rear two to three pigs annually for community feasts and as a supplementary source of income, influenced by socio-cultural status within the community. However, pig production in the state is predominantly characterized by small-scale backyard systems, with an absence of organized large-scale commercial farming. The majority of the pig population comprises non-descript types. Tenyi Vo is a recognized indigenous pig breed of Nagaland, registered by the ICAR–National Bureau of Animal Genetic Resources (NBAGR), Karnal, Haryana, as the fourth indigenous pig breed of India, with accession number INDIA_PIG_1400_TENYIVO_09004 on 21 June 2016 (Choudhary et al., 2025). The breed is primarily distributed in the districts of Kohima, Phek, Peren, Tseminyu and Dimapur of Nagaland, and Senapati district of Manipur. Tenyi Vo pigs are small to medium in size, with small erect ears, alert eyes, early sexual maturity and good adaptability to local agro-climatic conditions. In recent years, considerable genetic improvement has been achieved through crossbreeding of indigenous pigs with exotic germplasm. The crossbreeding programme involving Tenyi Vo pigs and Hampshire boars has been introduced by the ICAR–All India Coordinated Research Project on Pig (AICRP on Pig), Nagaland Centre, Department of Livestock Production and Management, Nagaland University, SASRD, Medziphema Campus. The Hampshire × Tenyi Vo crossbred pigs have gained wide acceptance among farmers due to their improved growth performance and adaptability (Lyngkhoiet al., 2020).
Sweet potato (Ipomoea batatas), though primarily cultivated for human consumption, is also utilized as animal feed, particularly during periods of seasonal surplus (Oke and Workneh, 2013). Sweet potato can effectively replace maize as an energy source in animal diets. Among its varieties, purple sweet potato is recognized as a highly nutritious crop and has found extensive applications in the food and pharmaceutical industries. It is rich in carbohydrates, phytochemicals and anthocyanins, a group of flavonoid compounds known for their antioxidant properties (Nguyen et al., 2023). Sweet potato (Ipomoea batatas Lam.) is a tropical crop with considerable potential both as a staple food and as a feed resource, owing to its perennial nature and high biomass production in the form of roots and foliage (Larbi et al., 2007). The tuberous roots are particularly rich in sugars (4.0–9.9%) and starch (68.2–77.7%), which make them an excellent source of energy, with a gross energy value ranging from 16.5 to 18.9 MJ/kg dry matter (DM). In addition, the roots supply essential nutrients such as beta-carotene, ascorbic acid, thiamin, riboflavin, and niacin. In contrast, sweet potato foliage contains comparatively lower carbohydrates but higher levels of fiber (12.2–23.7%) and variable protein content (7.6–21.7%), along with appreciable amounts of vitamins and minerals, although it is characterized by a relatively low dry matter content (8.5–17.6%) (Heuzé et al., 2012).
Baseline data regarding haematological and serum biochemical profiles acts as a crucial measure for assessing the physiological and pathological states of animals their metabolic conditions (Otto et al., 1992), and stress reactions stemming from dietary, environmental, or physical influences (Mayengbam and Tolenkhomba, 2015). Nutrition significantly modulates haematological indices, with diverse diets affecting blood parameters in animals and humans (Lavy, 1994; Haddad et al., 1999; Erukainure et al., 2013; Balogun et al., 2014; Albokhadaim, 2015; Fernández et al., 2015).  It also indicates how animals adapt to particular geographical areas (Sejian et al., 2014) and offers crucial reference values for the clinical assessment of metabolic and infectious conditions, in addition to forecasting productive performance (Chemshirova, 2000; Kumar et al., 2017). Nonetheless, various factors affect haematological and serum biochemical parameters, such as physiological state, environmental factors, genetic makeup, breed, sex, age, and geographic area. Thus, typical physiological values set for a breed in one area cannot be directly used as reference standards in a different area. Consequently, determining baseline information for haematological and serum biochemical profiles in domestic livestock species holds considerable significance (Kumar et al., 2017). However, limited information is available regarding the haematological response of indigenous Tenyi Vo pigs to alternative dietary energy sources under North Eastern Hill conditions. Therefore, the present study was undertaken to evaluate the effect of graded levels of sweet potato powder supplementation on the haematological profile of Tenyi Vo pigs and to establish baseline physiological reference values under North Eastern Hill conditions.
MATERIALS AND METHODS
Study Area
The experimental study was conducted at the Department of Livestock Production and Management, Nagaland University, Medziphema Campus, under the supervision of the Indian Council of Agricultural Research–All India Coordinated Research Project on Pig (ICAR-AICRP on Pig). The experimental farm is geographically located between 93.20°E to 95.15°E longitude and 25.60°N to 27.40°N latitude, at an altitude of approximately 310 m above mean sea level. 
Housing and Management 
The experimental animals were maintained in a standard housing facility with a cemented floor, half-brick walls, and CGI sheet roofing. Prior to the introduction of animals, the pens were thoroughly cleaned and allowed to dry for three days. A footbath containing 0.5% potassium permanganate (KMnO₄) solution was installed at the entrance of the piggery shed for biosecurity purposes, and the solution was replaced daily. The pig pens, along with feeding and watering troughs, were cleaned twice daily, between 7:00–8:00 AM and 4:00–5:00 PM, before each feeding and watering.
Experimental animals 
A total of 24 weaned Tenyi Vo pigs (85-90 days) were selected for the study. Six pigs from each treatment group were randomly selected for blood sampling. The second (T2), third (T3) and fourth (T4) groups were supplemented with sweet potato powder at different levels, while the first (T1) group served as the control. All selected experimental animals were identified with plastic ear tags engraved with unique numbers.
Experimental Diet
Based on the formulation suggested by Bhat et al. (2010), the experimental animals were fed a grower ration containing 18% crude protein. The feed ingredients were procured from Animal Feed and Needs, an authorized dealer located in Medziphema, Dimapur. The composition of the concentrate mixture, as presented in Table 1, comprised maize bran, groundnut oilcake, wheat bran, fish meal, mineral mixture, and common salt. The calculated proximate composition of the experimental diets was approximately 18% crude protein, 4–6% crude fiber, and metabolizable energy of about 3000–3200 kcal/kg. The inclusion of sweet potato powder slightly increased the dietary carbohydrate content while maintaining comparable protein levels across treatments. A 100-kg batch of the concentrate diet was prepared manually every week at the pig farm feed go-down.
Procurement of sweet potato powder
The sweet potato powder used in this study was procured from the local market in Dimapur, Nagaland. The selection of the powder was based on its quality, availability and suitability for livestock feed formulation. The product was sourced from a reputed local vendor to ensure consistency in composition and hygiene standards.
Treatment and feeding Diet
The experimental animals were randomly allotted to four dietary treatment groups by supplementing the concentrate feed with sweet potato powder at different inclusion levels. The animals were housed in four separate pens designated as T1, T2, T3 and T4 and were offered the respective experimental diets as detailed in Table 2. Feeding was carried out twice daily, beginning with an allowance of 500 g per treatment group per day, which was subsequently adjusted based on the feed intake of each group or pen. Clean and fresh drinking water was made available ad libitum throughout the experimental period.
Haematological Profiles Analysis
Six creatures from every treatment category were randomly chosen and final blood samples were obtained from the ear vein of each using a hypodermic needle and syringe. Around 2 ml of blood per animal was gathered into labeled ethylene EDTA sample vials for blood analysis. Hematological profile, comprising red blood cells (RBC), white blood corpuscles (WBC), hemoglobin (Hb), packed cell volume (PCV), Mean corpuscular volume (MCV) and platelet count were assessed. Haematological parameters were analysed using standard laboratory procedures as described by Sastry (1989).
Statistical analysis
Data were analysed using one-way ANOVA in a Completely Randomized Design (CRD). Duncan’s Multiple Range Test (DMRT) compared means at P< 0.05 (Snedecor & Cochran, 1994).
Result and Discussion
The haematological parameters of Tenyi Vo pigs supplemented with graded levels of sweet potato powder are presented in Table 3 & Fig 1. The results indicated that dietary supplementation significantly influenced certain erythrocytic indices, while others remained unaffected. The mean red blood cell (RBC) values ranged from 6.70 to 7.73 ×10⁶ cells/µL across treatment groups. A significant (P < 0.05) increase in RBC count was observed in T3 and T4 compared to T2, with T4 recording the highest value. The elevated RBC levels in higher supplementation groups may be attributed to improved energy availability and enhanced nutrient utilization resulting from sweet potato inclusion in the diet. Sweet potato roots are rich in digestible starch and bioactive compounds such as anthocyanins and carotenoids, which possess antioxidant properties (Nguyen et al., 2023). These antioxidants may reduce oxidative stress in erythrocytes, thereby supporting erythropoiesis and improving red blood cell stability. Similar improvements in RBC values following dietary supplementation have been reported in local pigs fed plant-based feed ingredients (Atchiwassa et al., 2024), suggesting enhanced erythropoietic activity without physiological imbalance.
White blood cell (WBC) counts ranged from 26.21 to 30.78 (Cumm.), and the differences among treatments were statistically non-significant (P > 0.05). The absence of significant variation in WBC indicates that sweet potato powder supplementation did not adversely affect immune status or induce inflammatory responses. Stable leukocyte levels suggest that the dietary inclusion was physiologically safe and did not trigger stress-related immune alterations. Comparable non-significant changes in leukocyte counts have been reported in pigs fed alternative plant-derived feed resources (Obioma et al., 2024), further supporting the safety of such dietary modifications.
Haemoglobin (Hb) concentration ranged from 13.25 to 14.88 g/dL and showed a significant (P < 0.05) increase in T4 compared to T1 and T2. The higher haemoglobin concentration observed in T3 and T4 groups indicates improved oxygen-carrying capacity and enhanced metabolic efficiency. The improvement in Hb levels may be associated with better nutrient absorption and increased erythropoietic stimulation resulting from improved dietary energy intake. Adequate energy supply supports haemoglobin synthesis through stimulation of erythropoietin production. Similar observations have been reported by Umar et al. (2024), who documented improved haemato-biochemical profiles in nutritionally supplemented pigs.
Packed cell volume (PCV) values ranged between 39.05 and 42.71%, and no significant differences were detected among treatments. The stability of PCV values indicates that blood volume and red cell concentration were maintained within normal physiological limits across groups. This suggests that sweet potato supplementation did not affect hydration status or erythrocyte mass. Similarly, mean corpuscular volume (MCV) values ranged from 50.35 to 55.10 fL and remained statistically non-significant, indicating that erythrocyte size and morphology were not altered by dietary inclusion. Stable erythrocytic indices reflect the absence of macrocytic or microcytic changes and confirm the physiological safety of the supplementation. Comparable stability in erythrocyte indices under antioxidant supplementation has been reported by Chakraborty et al. (2025).
Platelet counts ranged from 3.12 to 3.97 ×10⁵ cells/µL and showed a significant (P < 0.05) increase in T4 compared to the control group. The progressive increase in platelet count with higher supplementation levels may indicate improved bone marrow activity and hematopoietic function. Adequate nutrient availability plays an essential role in thrombopoiesis, and the observed increase suggests that sweet potato powder supported normal platelet production without inducing pathological elevation. Similar improvements in platelet parameters under plant-based dietary inclusion have been documented by Sanubi et al. (2023).
Overall, the results demonstrate that graded supplementation of sweet potato powder positively influenced erythrocytic parameters, particularly RBC, haemoglobin, and platelet count, while maintaining stable immune indices (WBC) and erythrocyte morphology (PCV and MCV). Importantly, all recorded values remained within normal physiological ranges for grower pigs, indicating that the dietary intervention was safe. The findings support the potential use of sweet potato powder as a locally available alternative energy source in pig diets under North Eastern Hill conditions, where sustainable and cost-effective feeding strategies are of considerable importance.
Conclusion
The present investigation demonstrated that dietary supplementation of sweet potato powder at graded inclusion levels influenced selected haematological parameters of Tenyi Vo pigs. Significant improvements were observed in RBC count, haemoglobin concentration and platelet count, while WBC, PCV and MCV remained unaffected, indicating stable immune and erythrocytic status across treatments. All recorded values were within normal physiological limits, confirming that sweet potato powder supplementation did not exert any adverse effect on the health of experimental animals. The findings suggest that sweet potato powder can serve as a viable alternative energy feed ingredient in grower pig diets under North Eastern hill conditions. Moreover, the study establishes baseline haematological reference data for Tenyi Vo pigs reared in their native tract, which may be useful for clinical diagnosis, nutritional evaluation and future genetic or physiological research. Further investigations involving larger sample sizes and serum biochemical analysis are recommended to validate and expand these observations.
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Table 1: Composition of concentrated ration with 18 % Crude protein
	Sl. No.
	Ingredient
	Quantity (Kg)

	1
	Maize bran
	34

	2
	Groundnut cake
	22

	3
	Wheat bran
	33

	4
	Fish meal
	8

	5
	Mineral mixture
	2

	6
	Common salt
	1

	Total
	100


Table 2: Experimental diet in different treatment groups
	Group
	Total no. of pigs
	Quantity of Sweet potato powder (SPP) supplemented

	T1 (Control)
	6
	Only Concentrate feed

	T2
	6
	100 gm SPP / kg Concentrate Feed

	T3
	6
	150 gm SPP / kg Concentrate Feed

	T4
	6
	200 gm SPP / kg Concentrate Feed


Table 3. Effect of sweet potato powder supplementation on haematological parameters of Tenyi Vo pigs (Mean ± SEm)
	Treatments
	RBC (×10⁶ cells/µL)
	WBC (Cumm.)
	Hb (g/dL)
	PCV (%)
	MCV (fL)
	Platelets (Lakhs/Cumm.)

	T1
	7.04 ± 0.21ᵇᶜ
	30.78 ± 3.14
	13.25 ± 0.40ᵇ
	39.05 ± 1.63
	54.31 ± 1.30
	3.12 ± 0.20ᶜ

	T2
	6.70 ± 0.21ᶜ
	26.76 ± 3.14
	13.35 ± 0.40ᵇ
	39.43 ± 1.63
	55.10 ± 1.30
	3.40 ± 0.20ᵇ

	T3
	7.51 ± 0.21ᵃᵇ
	29.38 ± 3.14
	14.35 ± 0.40ᵃᵇ
	39.28 ± 1.63
	50.35 ± 1.30
	3.72 ± 0.20ᵃᵇ

	T4
	7.73 ± 0.21ᵃ
	26.21 ± 3.14
	14.88 ± 0.40ᵃ
	42.71 ± 1.63
	53.58 ± 1.30
	3.97 ± 0.20ᵃ

	SEm ±
	0.21
	3.14
	0.40
	1.63
	1.30
	0.20

	CD (P=0.05)
	0.643
	NS
	1.21
	NS
	NS
	0.60


Values are expressed as Mean ± Standard Error of Mean (SEm).
Means bearing different superscripts within the same column differ significantly (P < 0.05).
NS = Non-significant.
Fig 1: Haematological Profile of Tenyi Vo pigs in different groups
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