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ABSTRACT
A study was conducted to evaluate the effect of different stocking densities on the growth, reproductive performance, and economic viability of guinea pigs (Cavia porcellus) reared under intensive housing. Forty-eight Dunkin–Hartley weaned guinea pigs (four weeks old) were divided into two treatments: T1 (five animals per replicate; four females and one male) and T2 (seven animals per replicate; six females and one male), each with four replicates. The animals were maintained under standard feeding and management conditions at the Veterinary College, Hassan, Karnataka. Growth performance, feed consumption, feed conversion ratio (FCR), total dry matter intake (TDMI) was recorded and statistically analysed. Results revealed no significant differences (p>0.05) in weekly body weight, average daily gain (ADG), FCR. However, TDMI was significantly higher (p<0.01) in T2 compared to T1. The findings suggest that guinea pigs can be successfully reared at both stocking densities without compromising performance.  
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[bookmark: _Hlk220411961]1. INTRODUCTION
Guinea pigs (Cavia porcellus) are small herbivorous rodents domesticated in the Andes and now increasingly recognized as potential micro-livestock for meat production. In developing countries like India, where per capita animal protein intake remains below FAO recommendations, guinea pigs offer a promising alternative due to their rapid reproduction, low space requirements, and high feed conversion efficiency. Guinea pig meat is high in protein (~21%) and low in fat and cholesterol, comparable to rabbit and chicken.  
 Despite their potential, guinea pig production remains underdeveloped in India, with limited research on management and housing systems. Stocking density - a crucial welfare and productivity factor - affects growth, feed utilization, and reproduction. Optimal space allocation can maximize productivity while maintaining welfare. This study evaluated the growth performance of guinea pigs under two different stocking densities.  
[bookmark: _Hlk220411973]2. MATERIAL AND METHODS
The experiment was conducted at the Small Animal House, Veterinary College, Hassan (KVAFSU, Bidar). Forty-eight weaned guinea pigs (Dunkin–Hartley strain) were randomly assigned to:  T1- five animals/replicate (four females, one male), T2- seven animals/replicate (six females, one male) . Each had four replicates. Cages were galvanized iron, 0.42 ft² (<350 g) and 0.7 ft² (>350 g) per animal, under ambient temperature and ventilation. Basal diet comprised green maize fodder and concentrate feed mixture (CFM) of 50% commercial pellets, 30% wheat bran, and 20% Bengal gram husk. The CFM was soaked and fed at 6 g/100 g body weight daily, supplemented with calcium (50 mg/kg BW twice weekly) and vitamin C (5 mg/100 g BW, five days weekly). Water was available ad libitum. Body weights were measured fortnightly to calculate growth and average daily gain (ADG).
3. RESULTS AND DISCUSSION
3.1 BODY WEIGHT OF SOWS
The mean (±SE) body weight (g) values of guinea pigs in two treatment groups (T-1 and T-2) recorded at weekly intervals throughout the experimental period are presented in Table 1. The initial body weights of sows in both groups were statistically comparable with no significant difference. A gradual and consistent increase in body weight was observed in both groups from week I up to week XVIII.  By the tenth week, the mean body weight is increased and continued steadily thereafter, reaching peak values at the eighteenth week. A slight decline in mean body weight was noted during weeks XIX and XX, likely due to parturition and associated physiological changes.   Postpartum recovery and stabilization of body weight were evident from week XXI onwards, which further increased slightly towards the end of the study.  Statistical analysis revealed no significant differences (P > 0.05) in mean weekly body weight between the two groups throughout the experimental period.
The growth trend observed aligns with previous studies reporting a continuous weight gain pattern in guinea pigs during gestation due to fetal development, increased maternal tissue deposition, and elevated metabolic activity (Castro Bedrinana and Chirinos Peinado, 2021). According to Harkness and Wagner (2010), weight gain in guinea pigs is most pronounced during mid to late gestation, corresponding to rapid fetal growth and mammary tissue development. Several studies have reported that when stocking density remains within the recommended welfare limits, guinea pigs maintain normal growth patterns and exhibit no significant differences in performance traits (Arias et al., 2015).
 Additionally, body weight progression serves as a valuable indirect indicator of welfare status. According to the European Food Safety Authority (EFSA, 2017), stable and consistent growth patterns indicate the absence of chronic stress and adequate adaptation to environmental conditions. The steady weight gain in both groups in our study suggests that the housing environment, feed quality, and management practices were sufficient to meet the animal physiological needs.
                      Table 1: Weekly body weight (g) of sows 
	Sl. No.
	Week
	T-1
	T-2
	Significance

	1
	I
	184.40 ± 7.809
	183.80 ± 7.971
	NS

	2
	II
	209.30 ± 7.719
	207.10 ± 7.082
	

	3
	III
	226.70 ± 7.704
	225.60 ± 7.085
	

	4
	IV
	246.20 ± 7.322
	245.30 ± 6.985
	

	5
	V
	278.30 ± 8.056
	278.80 ± 7.857
	

	6
	VI
	312.30 ± 9.277
	311.00 ± 9.028
	

	7
	VII
	343.80 ± 9.059
	342.30± 9.040
	

	8
	VII
	372.80 ± 8.693
	371.50 ± 9.682
	

	9
	IX
	394.20 ± 8.721
	392.80 ± 9.760
	

	10
	X
	425.20 ± 9.163
	428.10 ± 9.037
	

	11
	XI
	458.00 ± 8.554
	460.60 ± 13.540
	

	12
	XII
	489.40 ± 10.170
	491.40 ± 13.260
	

	13
	XIII
	523.60 ± 12.920
	536.70 ± 20.760
	

	14
	XIV
	569.10 ± 14.870
	582.00 ± 19.180
	

	15
	XV
	609.60 ± 15.740
	625.00 ± 17.860
	

	16
	XVI
	646.30 ± 16.180
	649.60 ± 6.279
	

	17
	XVII
	677.30 ± 16.420
	666.20 ± 8.062
	

	18
	XVIII
	696.90 ± 23.290
	673.20 ± 31.420
	

	19
	XIX
	608.40 ± 20.260
	587.70 ± 13.710
	

	20
	XX
	534.60 ± 10.980
	542.90 ± 22.780
	

	21
	XXI
	556.00 ± 10.260
	559.60 ± 20.21
	

	22
	XXII
	579.30 ± 7.526
	583.20 ± 16.880
	

	23
	XXIII
	595.30 ± 8.543
	601.90 ± 11.740
	


        Note: NS - non significant
                                       Fig. 1: Weekly body weight (g) of sows 

3.2 Average daily gain (ADG)
3.2.1 Weaning to Pre pubertal period
The average daily gain (g/day) of guinea pigs in pre pubertal period is presented in Table 2.  During the first week, the ADG of animals in T-1 was marginally higher than that of T-2, in the second week, the ADG of T-1 was lower than that of T-2 ,while in the third week, the ADG was slightly higher in T-1 compared to T-2 .Across all three weeks of observation, no significant differences (P > 0.05) were recorded between the two treatment groups.
During the pre-pubertal period, guinea pigs exhibited steady growth with values in both treatment groups falling within the normal range of 3–6 g/day as reported various experiments on post-weaning guinea pigs under adequate diets (Nemeth et al., 2017; Czarnecki and Adamski, 2016). Rapid juvenile growth is driven by a high demand for balanced protein and indispensable amino acids, including lysine, methionine, threonine, and tryptophan (NRC, 1995). The declining ADG from the first to the second week, followed by a modest recovery in the third week, may be associated with natural adjustments in metabolism and nutrient utilization as the animal progress from maternal dependency toward independent feeding (Harkness and Wagner, 2010).	Comment by anand kumar: Suffix s

Table 2: Weekly average daily gain (g/day) of guinea pigs during the pre-pubertal period.
	[bookmark: RANGE!A21][bookmark: OLE_LINK1]Sl. No.
	WEEK
	T-1
	T-2
	Significance

	1
	I
	3.52± 0.077
	3.33 ± 0.096
	NS

	2
	II
	2.50 ± 0.156
	2.64 ± 0.049
	

	3
	III
	2.88 ± 0.026
	2.76 ± 0.111
	


Note: NS - non significant
3.2.2  Post pubertal to farrowing (g/day)
The post-pubertal average daily gain (g/day) of guinea pigs in two treatment groups (T-1 and T-2) was recorded weekly over a 14-week period (up to mean farrowing day). The mean ± standard error (SE) values for each week are presented in Table 3. In the early post-pubertal weeks (Week I to Week VIII), both groups exhibited comparable ADG values with minor variations. 
During the post-pubertal phase, growth patterns showed natural fluctuations with a peak around the tenth week of post puberty, followed by a decline. Such changes are physiologically expected, as guinea pig approach sexual maturity, growth velocity typically slows down and stabilizes (Genzer et al., 2021). The non-significant results across both phases may be due to nutrient adequacy in both groups, when diets meet basic amino acid and energy requirements, growth curves converge, with no detectable treatment effects (NRC, 1995). 
Table 3:  Weekly average daily gain (g/day) of guinea pigs during the pre-pubertal period.
	Sl. No.
	Week
	T-1
	T-2
	Significance

	1
	I
	4.47 ± 0.124
	4.79 ± 0.131
	NS

	2
	II
	4.91 ± 0.096
	4.54 ± 0.157
	

	3
	III
	4.76 ± 0.099
	4.59 ± 0.124
	

	4
	IV
	4.21 ± 0.159
	4.48 ± 0.060
	

	5
	V
	3.053 ± 0.059
	3.053 ± 0.056
	

	6
	VI
	4.26 ± 0.241
	4.99 ± 0.342
	

	7
	VII
	4.73 ± 0.363
	4.63 ± 0.487
	

	8
	VII
	4.45 ± 0.311
	4.66 ± 0.471
	

	9
	IX
	4.78 ± 0.494
	6.04 ± 0.511
	

	10
	X
	6.51 ± 0.383
	6.58 ± 0.203
	

	11
	XI
	5.91 ± 0.302
	6.31 ± 0.227
	

	12
	XII
	6.29 ± 0.650
	5.33 ± 0.210
	

	13
	XIII
	4.45 ± 0.322
	4.33 ± 0.386
	

	14
	XIV
	4.11 ± 0.458
	3.99 ± 0.407
	


   Note: NS - non significant
3.3 Feed conversion ratio (FCR)
The FCR of guinea pigs is presented in Table 4. The FCR showed fluctuations across the growth period, with a decreasing trend during the early phase (up to III fortnight) followed by a gradual increase during the later phases (IV to VIII fortnight), the statistical analysis revealed no significant differences (p>0.05) between T-1 and T-2 throughout the study period. 

The results of the present study are in agreement with the findings of Czarnecki and Adamski (1987), who reported that younger guinea pigs exhibit better feed conversion efficiency due to rapid growth rates and higher nutrient utilization capacity. Similarly, Donoso et al. (2025) emphasized that feed efficiency in guinea pigs declines with age, as energy requirements shift more towards maintenance rather than growth.
The observed increase in FCR during later fortnights may also be attributed to physiological changes such as reduced growth velocity and increased body fat deposition in older animals. Similar trends were reported by Michel and Bonnet (2012), who noted that as guinea pigs age, their growth efficiency decreases, leading to a higher FCR.

        
      Table 4: The fortnightly mean (±SE) FCR of guinea pigs during the experimental period.
	Sl. No.
	Fortnight
	T-1
	T-2
	Significance

	1
	I
	4.11 ± 0.998
	3.99 ± 0.707
	NS

	2
	II
	4.04 ± 0.857
	3.95 ± 0.886
	

	3
	III
	3.79 ± 0.348
	3.90 ± 0.263
	

	4
	IV
	6.16 ± 1.176
	6.09 ± 1.235
	

	5
	V
	5.47 ± 0.139
	5.29 ± 0.580
	

	6
	VI
	6.28 ± 0.032
	5.44 ± 0.436
	

	7
	VII
	5.43 ± 0.514
	5.37 ± 0.356
	

	8
	VII
	8.33 ± 0.560
	9.09 ± 0.797
	




Note:  NS – Non Significant

Fig. 2: Fortnight FCR of guinea pigs of two groups during 28 to 150 days.


3.4 Total Dry Matter Intake (TDMI) 
The weekly mean (±SE) total dry matter intake (TDMI; g/day) of guinea pigs in the two experimental groups (T-1 and T-2) over a 17-week feeding period is presented in Table 5. Throughout the experimental period, a consistent and statistically significant (p < 0.01) increase in TDMI was observed in the T-2 group compared to the T-1 group. During the first week, TDMI in the T-2 group was significantly higher than in the T-1 group. This trend continued across all subsequent weeks. In the final week (week XVII), guinea pigs in T-2 recorded a TDMI significantly exceeding the intake of those in T-1.
The significant difference between T-1 and T-2 across all weeks indicates that dietary composition plays a critical role in determining voluntary feed intake. Diets that are more palatable, nutrient-dense, and digestible generally promote higher consumption. The findings of Herrera et al. (2024) states that as guinea pigs fed diets supplemented with concentrates showed higher daily dry matter intake compared to those fed forages alone. This demonstrates that supplementation with energy- and protein-rich ingredients enhances palatability and stimulates intake. Similarly, Castro Bedrinana and Chirinos Peinado (2021) reported that nutrient composition, particularly crude protein, crude fibre, and metabolizable energy, significantly influences voluntary feed intake in guinea pigs. Diets with balanced fibre and higher digestibility were associated with improved feed utilization and higher intake levels. 
                    Table 5: The weekly mean (±SE) TDMI (g/day) of experimental animals.

	Sl. No.
	Week
	T-1
	T-2
	Significance

	1
	I
	55.72 ± 2.121
	74.97 ± 2.53
	**

	2
	II
	62.97 ± 2.107
	84.69± 2.437
	**

	3
	III
	68.06± 2.077
	91.76± 2.458
	**

	4
	IV
	73.48± 1.989
	98.87 ± 2.470
	**

	5
	V
	81.80 ± 2.325
	111.70 ± 2.649
	**

	6
	VI
	91.20± 2.709
	119.50± 6.938
	**

	7
	VII
	100.30 ± 2.689
	135.80 ± 3.061
	**

	8
	VII
	108.60 ± 2.584
	142.00 ± 7.326
	**

	9
	IX
	115.10 ± 2.649
	155.80 ± 3.006
	**

	10
	X
	122.62 ± 2.605
	167.50 ± 3.776
	**

	11
	XI
	131.70 ± 2.373
	180.80± 5.589
	**

	12
	XII
	139.80 ± 2.881
	194.20 ± 6.147
	**

	13
	XIII
	148.70± 3.576
	209.10± 7.484
	**

	14
	XIV
	159.20 ± 3.982
	224.20± 7.027
	**

	15
	XV
	168.90 ± 4.169
	238.60 ± 6.239
	**

	16
	XVI
	180.20 ± 3.226
	251.90 ± 3.347
	**

	17
	XVII
	188.80 ± 3.330
	262.30 ± 1.281
	**



        Note:  ** - Highly Significant at (p < 0.05) 
4. CONCLUSION
Stocking density did not significantly influence body weight gain, ADG, or FCR, indicating that guinea pigs can maintain optimal growth under a range of space allowances, provided nutritional and environmental needs are met. TDMI increased with age, with T2 showing higher overall intake. This suggests that higher stocking densities may stimulate feeding behaviour, possibly due to mild competitive dynamics.
The results of this study confirm that guinea pigs are a promising micro-livestock species capable of contributing significantly to household nutrition and income generation, particularly in resource-limited regions. Their rapid growth, efficient feed conversion, high reproductive potential, and low space requirements make them an ideal option for smallholder and peri-urban farming systems. Importantly, stocking density within the ranges tested does not negatively affect key production parameters, offering farmers flexibility in housing design and space utilization. The findings provide valuable baseline data to support the development of improved guinea pig husbandry practices and can guide policymakers and extension agencies in promoting guinea pig production as a sustainable and profitable enterprise.
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