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Growth performance of HD-K75 pigs and the influence of non-genetic factors on body weight at different ages

ABSTRACT
The present investigation was undertaken to evaluate the growth performance of HD-K75 pigs and to assess the effects of season of birth, sex, and parity on body weight at birth, weaning (42 days), five months, and eight months of age. Performance records of 1,416 HD-K75 pigs maintained at the nucleus herd of ICAR-All India Coordinated Research Project (AICRP) on Pigs, Assam Agricultural University (AAU), Khanapara, Guwahati were utilized. Data were analysed by least-squares analysis of variance following the model of Harvey (1990), and subclass means were compared using Duncan's Multiple Range Test (DMRT). The overall least-squares means (LSM ± SE) for body weight at birth, weaning, five months, and eight months of age were 1.059 ± 0.004, 11.779 ± 0.039, 45.178 ± 0.289, and 75.371 ± 0.515 kg, respectively. Season of birth exerted no significant effect on body weight at any of the ages studied. Sex had a significant influence only on birth weight, with male piglets being significantly heavier than females, whereas parity significantly affected body weight at birth and weaning but not at later ages. These findings indicate that HD-K75 pigs perform satisfactorily under the intensive management system practised at the nucleus herd and are well adapted to the agroclimatic conditions of Assam.
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1. INTRODUCTION
Pig farming constitutes a crucial component of the agricultural economy and socio-cultural practices of tribal communities in Northeast India. Assam leads all northeastern states in pig population, with 2.09 million pigs recorded in the 20th Livestock Census (2019). The piggery sector in Assam represents a significant source of income and livelihood for a substantial proportion of the rural population. Despite this potential, the growth and development of the industry have been constrained by an inadequate supply of quality germplasm possessing both high production performance and adaptability to the prevailing agroclimatic conditions.
To address this challenge, the ICAR-All India Coordinated Research Project (AICRP) on Pigs, Assam Agricultural University (AAU), Khanapara, Guwahati, developed a composite pig variety designated HD-K75, comprising 75% Hampshire and 25% indigenous inheritance. This variety has demonstrated superior production performance alongside satisfactory adaptability to local conditions, and has gained progressive acceptance among farmers in the region (Das et al., 2023). The AICRP on Pigs maintains the nucleus herd of HD-K75 and disseminates quality germplasm to farmers, thereby supporting the establishment of multiplier herds under field conditions.
Growth is a fundamental trait in livestock improvement programmes, since it directly determines the efficiency of meat production (Pragna et al., 2018). Body weight at birth, weaning, and post-weaning ages are routinely employed as selection criteria in pig improvement programmes, as they reliably reflect the genetic potential of animals for growth (Mungate et al., 1999). However, accurate genetic evaluation requires a thorough understanding and adequate statistical accounting of the non-genetic sources of variation such as season of birth, sex, and parity that influence these traits. Literature pertaining to the growth performance of HD-K75 pigs under nucleus herd conditions in Assam is limited, which underscores the relevance of the present investigation. Therefore, the present study was undertaken to estimate the growth performance of HD-K75 pigs and to evaluate the influence of season of birth, sex, and parity on body weight at different ages.
2. MATERIALS AND METHODS
2.1 ANIMALS AND DATA
Performance records of 1,416 HD-K75 pigs maintained at the nucleus herd of AICRP on Pigs, AAU, Khanapara, Guwahati, were utilized in the present study. Data were collected from history sheets and herd registers, and included information on animal identification, date of birth, sire and dam identification number, sex, dam parity, and body weight recorded at birth, weaning (42 days), five months, and eight months of age. All animals were reared under a uniform intensive management system with standardized feeding, housing, and health care practices.
2.2 CLASSIFICATION OF DATA
Data were classified according to three non-genetic factors: (i) season of birth- S1: March to May, S2: June to September, S3: October to November, and S4: December to February; (ii) sex- male and female; and (iii) dam parity- parity 1, parity 2, and parity 3. Records with missing information were excluded from analysis.
2.3 STATISTICAL ANALYSIS
Data were analysed using least-squares analysis of variance to evaluate the effects of the above non-genetic factors on body weight, following the methodology described by Harvey (1990). The statistical model employed was:
Yijkl = µ + Si + Xj + Pk + eijkl
where Yijkl is the observation on the l-th animal born in the i-th season, of the j-th sex, from the k-th parity; µ is the overall population mean; Si is the fixed effect of i-th season of birth (i = 1, 2, 3, 4); Xj is the fixed effect of j-th sex (j = 1, 2); Pk is the fixed effect of k-th parity (k = 1, 2, 3); and eijkl is the random error assumed to be independently and identically distributed as N(0, σ²e). Differences among subclass means were tested using Duncan's Multiple Range Test (DMRT), as modified by Kramer (1957). Means within a column bearing different superscripts differ significantly (P < 0.05).
3. RESULTS AND DISCUSSION
3.1 OVERALL GROWTH PERFORMANCE
The overall least-squares means (LSM ± SE) for body weight at birth, weaning, five months, and eight months of age in HD-K75 pigs were 1.059 ± 0.004 kg, 11.779 ± 0.039 kg, 45.178 ± 0.289 kg, and 75.371 ± 0.515 kg, respectively (Table 1). These estimates reflect satisfactory growth performance of HD-K75 pigs under the prevailing intensive management conditions at the nucleus herd.
3.1.1 Body Weight at Birth
The overall LSM for birth weight in HD-K75 pigs (1.059 ± 0.004 kg; n = 1,416) was comparable to reports by Naha et al. (2017) in ¾ Landrace × ½ indigenous pigs (1.06 ± 0.02 kg), Adeoye et al. (2016) in Large White pigs (1.05 ± 0.01 kg), Devendran et al. (2015) in ½ Large White Yorkshire × ½ indigenous crosses (1.03 ± 0.01 kg), and Bayan et al. (2024) in HD-K75 pigs (1.001 ± 0.001 kg). Higher birth weights have been reported in Landrace (1.44 ± 0.49 kg; Eyovwunu et al., 2016), Duroc (1.40 ± 0.08 kg; Kaushik et al., 2017), ¾ Hampshire × Jharsuk crosses (1.36 ± 0.02 kg; Kumar et al., 2018), and Hampshire × indigenous crosses (1.25 ± 0.34 kg; Singh et al., 2020). Markedly lower birth weights are characteristic of indigenous pig breeds of Northeast India, such as Tenyi Vo pigs of Nagaland (0.34–0.38 kg; Lanuyanger et al., 2023; Losou et al., 2022) and Suwo pigs (0.49 ± 0.01 kg; Zaman et al., 2017), reflecting the influence of a lower degree of exotic inheritance in those genotypes.
3.1.2 Body Weight at Weaning
The LSM for weaning weight (11.779 ± 0.039 kg; n = 1,372) is among the higher estimates reported for crossbred pigs in India. Comparable values were obtained by Kalita et al. (2006) in ¾ Hampshire × ¼ indigenous pigs (10.618 ± 0.109 kg). Substantially lower weaning weights have been documented in indigenous breeds such as Agonda Goan pigs (3.76 ± 0.12 kg; Chakurkar et al., 2023), Suwo pigs of Nagaland (3.91 ± 0.10 kg; Zaman et al., 2017), Nigerian indigenous pigs (4.17 ± 0.20 kg; Adeoye et al., 2016), and Tenyi Vo pigs (4.32 ± 0.43 kg; Yeptho et al., 2022). The pronounced difference in weaning weighted between HD-K75 and indigenous breeds may be attributed to differences in genetic composition, management system, nutritional inputs, and age at weaning.
3.1.3 Body Weight at Five Months
The LSM for body weight at five months of age (45.178 ± 0.289 kg; n = 111) was considerably higher than figures reported for several indigenous and crossbred genotypes, including Zovawk pigs of Mizoram (12.65 ± 3.4 kg; Zosangpuii et al., 2020), Niang Megha pigs of Meghalaya (16.45 ± 1.23 kg; Kadirvel et al., 2020), Agonda Goan pigs of Goa (17.92 ± 0.83 kg; Chakurkar et al., 2023), and Tamworth × Jharkhand desi pigs (23.70 ± 0.55 kg; Kadirvel et al., 2020). The superior five-month weight of HD-K75 is consistent with its higher proportion of Hampshire inheritance and the uniform management practices at the nucleus herd.
3.1.4 Body Weight at Eight Months
The LSM for body weight at eight months of age (75.371 ± 0.515 kg; n = 111) was comparable to that reported by Bayan et al. (2024) in the same genotype (71.229 ± 0.110 kg). Substantially lower eight-month weights have been reported in indigenous and low-exotic-inheritance crossbreds, including local indigenous pigs of Assam (32.45 ± 1.48 kg; Singh et al., 2020), Zovawk pigs (23.79 ± 5.2 kg; Zosangpuii et al., 2020), Wak Chambil pigs of Meghalaya (27.59 ± 1.53 kg; Kadirvel et al., 2021), and Agonda Goan pigs of Goa (34.53 ± 1.53 kg; Chakurkar et al., 2023). The eight-month weight of HD-K75 is indicative of its potential for commercial slaughter at a market-acceptable weight within a reasonable production cycle.
3.2 EFFECTS OF NON-GENETIC FACTORS ON BODY WEIGHT
The results of least-squares analysis of variance examining the effects of season of birth, sex, and parity on body weight at different ages are presented in Table 2.
3.2.1 Effect of Season of Birth
Season of birth did not exert a significant influence on body weight at any of the ages studied (Table 2). This finding is in agreement with reports by Palve et al. (2000), Pradeep et al. (2004), Kumari et al. (2005), Kaushik et al. (2017), and Bey (2018)- this citation is not listed in the bibliography!. The non-significance of season may be attributed to the standardized intensive management system, uniform feeding schedule, and temperature-regulated housing maintained at the nucleus herd, which effectively buffer seasonal climatic variation. In contrast, significant seasonal effects on body weight have been reported by Prakash et al. (2008), Naha et al. (2017), Gowrimanokari et al. (2018), Reddy et al. (2022), and Bayan et al. (2024), possibly reflecting greater agroclimatic variation and less-controlled management in those studies.
3.2.2 Effect of Sex
Sex had a significant effect on body weight at birth (P < 0.05), with male piglets recording a significantly higher mean birth weight (1.066 ± 0.005 kg) compared to female piglets (1.052 ± 0.005 kg). The influence of sex on body weight at weaning, five months, and eight months of age was not significant, although males tended to be heavier at all post-weaning stages. The significant sex effect on birth weight observed in the present study is consistent with the findings of Deka and Bardoloi (2004), Kalita et al. (2006), Lalremruata et al. (2015), Aier et al. (2020), and Buthelezi et al. (2024). A non-significant sex effect on birth weight was reported by Kalita et al. (2001), Deka et al. (2004), Devendran et al. (2015), and Bey (2018)- this citation is not listed in the bibliography!. Significant sex effects at weaning and older ages have been reported by Banik et al. (2013), Chusi et al. (2015), Reddy et al. (2022), and Bayan et al. (2024), which may reflect the differential expression of sex hormones at later developmental stages and variation in management practices among studies.
3.2.3 Effect of Parity
Parity significantly influenced body weight at birth and at weaning, but not at five months or eight months of age. Piglets born to third-parity sows had the highest birth weight (1.075 ± 0.007 kg) and weaning weight (11.905 ± 0.079 kg), while piglets from first-parity sows recorded the lowest values (1.037 ± 0.008 kg and 11.701 ± 0.083 kg at birth and weaning, respectively). A progressive increase in body weight from parity 1 to parity 3 was observed, a trend consistent with reports by Knecht et al. (2015), Kaushik et al. (2017), Gowrimanokari et al. (2018), and Bayan et al. (2024). Significant parity effects on birth weight alone were reported by Buthelezi et al. (2024), while Adeoye et al. (2016) reported significant parity effects specifically at weaning. Aier et al. (2020) found parity to exert a non-significant influence on both birth and weaning weights. The superior birth and weaning weights of piglets from third-parity sows may be explained by greater physiological maturity of older sows, increased body reserves, enhanced uterine capacity, and improved mammary gland development and secretory function, leading to superior prenatal nutrition and higher colostrum and milk yield in early lactation. The non-significant parity effect at five and eight months of age suggests that post-weaning growth is primarily governed by the individual genetic potential of the animal and uniform environmental management, rather than the dam's parity.

Table 1. Least-squares means (LSM ± SE) and results of Duncan's Multiple Range Test (DMRT) for body weight at birth, weaning, five months, and eight months of age in HD-K75 pigs classified by season of birth, sex, and parity
	Sub-class
	Birth weight (kg)
	Weaning weight (kg)
	Body weight at 5 months (kg)
	Body weight at 8 months (kg)

	
	LSM ± SE (N)
	LSM ± SE (N)
	LSM ± SE (N)
	LSM ± SE (N)

	Overall mean (µ)
	1.059 ± 0.004 (1416)
	11.779 ± 0.039 (1372)
	45.178 ± 0.289 (111)
	75.371 ± 0.515 (111)

	Season of birth
	
	
	
	

	  S1 (Mar–May)
	1.042 ± 0.011 (311)
	11.771 ± 0.111 (307)
	—
	—

	  S2 (Jun–Sep)
	1.067 ± 0.007 (275)
	11.711 ± 0.076 (260)
	44.941 ± 0.321 (35)
	74.915 ± 0.572 (35)

	  S3 (Oct–Nov)
	1.061 ± 0.006 (649)
	11.844 ± 0.065 (628)
	45.416 ± 0.376 (76)
	75.827 ± 0.669 (76)

	  S4 (Dec–Feb)
	1.067 ± 0.009 (181)
	11.789 ± 0.099 (177)
	—
	—

	Sex
	
	
	
	

	  Male
	1.066b ± 0.005 (651)
	11.814 ± 0.052 (633)
	45.204 ± 0.349 (51)
	75.168 ± 0.623 (51)

	  Female
	1.052a ± 0.005 (765)
	11.743 ± 0.049 (739)
	45.152 ± 0.313 (60)
	75.574 ± 0.558 (60)

	Parity
	
	
	
	

	  Parity 1
	1.037a ± 0.008 (430)
	11.701a ± 0.083 (410)
	45.198 ± 0.577 (10)
	74.775 ± 1.029 (10)

	  Parity 2
	1.067b ± 0.008 (482)
	11.731a ± 0.080 (471)
	—
	—

	  Parity 3
	1.075b ± 0.007 (504)
	11.905b ± 0.079 (491)
	45.158 ± 0.197 (101)
	75.968 ± 0.350 (101)


Means within a column with different superscripts (a, b) differ significantly (P < 0.05)

Table 2. Least-squares analysis of variance for the effects of season of birth, sex, and parity on body weight (kg) at birth, weaning, five months, and eight months of age in HD-K75 pigs
	Source of variation
	Birth weight
	Weaning weight
	Body weight at 5 months
	Body weight at 8 months

	
	df
	MSS
	F
	df
	MSS
	F
	df
	MSS
	F
	df
	MSS
	F

	Season of birth
	3
	0.0241
	1.816 NS
	3
	0.9934
	0.728 NS
	1
	4.2454
	1.460 NS
	1
	15.634
	1.695 NS

	Sex
	1
	0.0624
	4.696*
	1
	1.6874
	1.237 NS
	1
	0.0717
	0.025 NS
	1
	4.4921
	0.487 NS

	Parity
	2
	0.1672
	12.567*
	2
	4.7974
	3.516*
	1
	0.0109
	0.004 NS
	1
	10.081
	1.093 NS

	Error
	1409
	0.0133
	
	1365
	1.3643
	
	107
	2.9079
	
	107
	9.2226
	


df = degrees of freedom; MSS = mean sum of squares; NS = non-significant; * P < 0.05

4. CONCLUSION
The present study demonstrates that HD-K75 pigs maintained at the AICRP nucleus herd, AAU, Khanapara, exhibit satisfactory growth performance across all ages evaluated, reflecting their genetic potential and adaptability to the agroclimatic conditions of Assam. Season of birth did not significantly influence body weight at any age, indicating effective buffering by the intensive management system. Sex significantly affected birth weight, with males being heavier at birth, while parity significantly influenced body weight at birth and weaning, with higher-parity sows producing heavier piglets likely due to greater physiological maturity and improved mammary function. Post-weaning growth was largely independent of both sex and parity effects under the uniform management conditions of the nucleus herd. Extended field-level evaluation of HD-K75 across diverse agro-climatic zones of Assam and neighbouring states is recommended to comprehensively assess the production potential and adaptability of this genotype under varying management and environmental conditions.
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