


Impacts of Periparturient Propiotics Concerning Performance of Osmanabadi Does and Kids Effect of Probiotic Supplementation to Osmanabadi Does During Periparturient Period on Performance of Does and Their Kids


Abstract
The present study was conducted toWe evaluated the effect of probiotic supplementation on the performance of Osmanabadi does during the periparturient period and their kids. We experimentedThe experiment was carried out at with the Goat Unit, Department of Animal Husbandry and Dairy Science, VNMKV, Parbhani, for 120 days. Eighteen We used eighteen pregnant Osmanabadi does were randomly allotted into three groups: T1 (control), T2 (probiotic @at a rate of 5 g/day), and T3 (probiotic @ at a rate of 10 g/day), with six does in each group. The probiotics used included Saccharomyces cerevisiae, S. boulardii, Lactobacillus acidophilus, and Propionibacterium freudenreichii. Weekly records of body weight, milk yield, and growth traits were maintained. Results revealed that probiotic supplementation significantly improved body weight gain in does and enhanced birth weight and growth performance of kids. Milk yield, colostrum quality (fat, protein, SNF, and total solids), and lactation length were superior in treated groups, particularly in T3. Economically, the T3 group recorded maximum returns with minimum additional cost. It was concluded that sSupplementation of probiotics at 10 g/day during the periparturient period enhances productivity and profitability in Osmanabadi goats. 
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1. Introduction
The total livestock population of India is 535.78 million according to the 20th livestock census during 2019, which shows a 4.3% increase over the livestock census 2012,  in that goat population of India is 148.88 million according to the 20th livestock census during 2019, which shows a 10.1% increase over the livestock census 2012, and 10.60 million is the goat population of Maharashtra. Goat production plays a vital role in India’s livestock economy, particularly in rural Maharashtra, where Osmanabadi goats are predominant. The periparturient period is marked by reduced feed intake and metabolic stress, impacting productivity and reproduction (Chaucheyras-Durand & Durand, 2010). Probiotics are known to improve rumen function, nutrient absorption, and immunity (Sarker et al., 2014). However, little work has been done on Osmanabadi goats. During late gestation, there is a reduction in the Rumen capacity, especially in twin  and triplet-Bearing bearing animals, owing to the presence of the foetus and the subsequent pressure of the gravid uterus on the rumen, resulting in decreased dry matter Intake and hence, loss of performance (Andrews et al., 1996). Nutrient restrictions during this period also result in foetal losses. Feeding of Probiotics with concentrate increases the energy status of does during gestation, and the kids born from these does have higher body weight. Maternal Neutrition resulted in improved colostrum and milk availability for offspring, therefore increase increasing the survival rate at weaning. Probiotics like yeasts may stimulate the growth and enzymatic activity of cellulolytic bacteria, improved microbial protein synthesis, increase fibre digestibility, and change microbial protein and amino acids in the large intestine. This studyWe aimed to evaluate the effects of probiotic supplementation during the periparturient period on maternal performance, milk yield and composition, kid growth, reproduction, and economics.

2. Materials and Methods
We selected and used eEighteen pregnant does of similar age and parity were selected and randomly allotted them to three treatments: T1 (control), T2 (5 g/day probiotics), and T3 (10 g/day probiotics). The study lasted 120 days (30 days prepartum, 90 days postpartum). Probiotics were mixed with concentrate feed daily. Parameters recorded included body weights, kid morphometry, milk yield and composition, colostrum quality, postpartum estrus interval, and feed cost efficiency. Data were analyzed using CRD, with significance tested at 5% level.
2.1 Selection of experimental animals: 
         Eighteen Pregnant healthy Osmanabadi does in the last month of gestation (after 4 months of gestation period) was were selected randomly and allocated to three treatment groups of six Does does in each treatment from the Goat Unit VNMKV, Parbhani, to conduct the experiment. The expected date of kidding was calculated from the reports of sonography of pregnant does, and sonography was conducted at the College of Vetarinary Veterinary and Animal Sciences, Parbhani. 	Comment by essam soliman: Microclimate?
2.2 Growth Trial
2.2.1 Body weight of periparturient does:
              Body The body weight of the periparturient does was recorded weekly at various stages
   prepartum period, before kidding, after kidding, and at the postpartum period (-28, -21, 
   -14, 0, 0, 14,21,28).
2.2.2 Growth Performance of experimental kids: 
Observation of growth performance, live body weight (kg), body length (cm), Chest girth (cm), and Body height (cm) of all experimental kids were was recorded at weekly intervals. The average daily body weight gain of all experimental kids was calculated from the difference in body weight attained at 0 day and 90 days.
2.3 Colostrum and Milk Composition 	Comment by essam soliman: How many?
 Sample A sample for analysis of colostrum was taken after 3 hours of parturition, and a sample for analysis of milk was taken after 1 week of parturition.
2.4 Statistical Analysis 	Comment by essam soliman: Software?
Model?
Reference?
The data collected from the research was were analysed using a Completely Randomized Design (CRD). Standard errors (SE) and critical differences (CD) at the 5% level of significance were worked out for comparison of treatments and presented in the respective tables.
3. Results and Discussion
3.1 Body Weight of Does
Table 1: Effect of probiotic supplementation on the mean body weight of Osmanabadi does during the periparturient   period.
	Stages
	Days
	T1
	T2
	T3
	SE
	CD
At (0.05)

	Prepartum Period
	-28
	31.26
	31.39
	31.35
	0.08987
	NS

	Before kidding
	0
	34.11c
	35.40ᵇ
	36.26a
	0.16415
	0.49481

	After Kidding
	0
	29.55
	29.89
	30.36
	0.42572
	NS

	Post Partum Period
	28
	29.99
	30.5
	31.11
	0.39493
	NS




Fig.1: Effect of probiotic supplementation on the mean body weight of Osmanabadi does during the periparturient period.
The mean body weight of Osmanabadi does  as influenced by probiotic supplementation, is as presented in Table 1 and illustrated in Figure 1. During the prepartum period (day –28), the average body weights were similar across all treatments (T1: 31.26 kg, T2: 31.39 kg, and T3: 31.35 kg), indicating uniformity among experimental groups before the start of supplementation. However, just before kidding, does in the probiotic-fed groups were recorded significantly higher (P < 0.05) body weights, with T3 (36.26 kg) being superior to T2 (35.40 kg) and control T1 (34.11 kg). After kidding, body weights declined in all groups due to parturition stress and the onset of lactation (T1: 29.55 kg, T2: 29.89 kg, T3: 30.36 kg). During the postpartum period (day 28), probiotic-supplemented does showed a trend toward faster recovery, with T3 maintaining the highest mean body weight, (31.11 kg) followed by T2 (30.50 kg) and control T1 (29.99 kg), although the differences were statistically non-significant. This pattern indicates that probiotic supplementation helped mitigate postpartum body weight loss and aided quicker recovery from the negative energy balance. These results are in agreement with the findings of Aaliya Fayaz et al. (2020) and Whitley et al. (2014), who reported improved body weight maintenance in does fed probiotics due to enhanced rumen microbial activity, improved nutrient utilization, and better metabolic adaptation during the periparturient period.
Weight Changes
Table 2: Effect of probiotic supplementation on the mean body weight change of Osmanabadi does during the periparturient period.
	Stages
	week
	T1
	T2
	T3
	SE
	CD

	Prepartum Period
	IV
	0.32
	0.33
	0.39
	0.02673
	NS

	
	I
	1.48b
	1.99a
	2.17a
	0.06598
	0.19888

	Does weight After Kidding
	0
	-4.56
	-5.51
	-5.9
	0.5172
	NS

	Post Partum Period
	I
	0.24c
	0.30ᵇ
	0.34a
	0.01022
	0.03081

	
	IV
	0.04b
	0.06ᵇ
	0.09a
	0.00931
	0.02806



The mean body weight change of Osmanabadi does as influenced by probiotic supplementation, is as presented in Table 2. During the prepartum period, the body weight gain was higher in the probiotic-supplemented groups (T2: 1.99 kg and T3: 2.17 kg) as compared to the control (T1: 1.48 kg), indicating significantly better (P < 0.05) nutrient utilization and metabolic efficiency in treated does. The initial minor gains observed during week IV (0.32–0.39 kg) suggest that the response to probiotic feeding began gradually before kidding. After kidding, all does experienced a decline in body weight due to parturition stress and the onset of lactation, but the loss was less pronounced in the probiotic groups (T2: –5.51 kg, T3: –5.90 kg) compared to the control (–4.56 kg), though statistically non-significant. During the postpartum period, does in T3 exhibited significantly higher recovery (0.34 kg) compared to T2 (0.30 kg) and control (0.24 kg), reflecting faster restoration of body reserves and improved rumen function. The better performance of probiotic-fed does may be attributed to enhanced microbial activity and stabilization of rumen fermentation, leading to improved feed digestibility and energy balance. During the prepartum period, does in T2 and T3 groups gained more weight than the control, indicating better nutrient utilization and preparation for the upcoming lactation. After kidding, all does experienced body weight loss due to negative energy balance; however, the probiotic-supplemented does, particularly those in T3, showed faster recovery from this negative energy balance, suggesting improved rumen function, metabolic stability, and more efficient energy utilization.
3.2 Kid Growth Performance
Table 3: Growth performance of Osmanabadi kids as affected by probiotic supplementation to periparturient does
	Particular
	T1
	T2
	T3
	SE
	CD

	Initial body weight (kg)
	2.08ᶜ
	2.65ᵇ
	2.73ᵃ
	0.057
	0.166

	Final body weight (kg)
	8.63ᶜ
	11.57ᵇ
	12.55ᵃ
	0.091
	0.266

	Total body weight gain (kg)
	6.55ᶜ
	8.92ᵇ
	9.82ᵃ
	0.063
	0.185

	Daily body weight gain (gm)
	70ᶜ
	100ᵇ
	110ᵃ
	0.001
	0.002

	Initial body length (cm)
	30.71ᶜ
	31.89ᵇ
	32.04ᵃ
	0.121
	0.354

	Final body length (cm)
	45.58ᶜ
	48.35ᵇ
	49.05ᵃ
	0.221
	0.644

	Initial body height (cm)
	33.67ᶜ
	35.36ᵇ
	35.57ᵃ
	0.173
	0.505

	Final body height (cm)
	52.53ᶜ
	55.87ᵇ
	56.83ᵃ
	0.098
	0.285

	Initial body girth (cm)
	34.92ᶜ
	36.63ᵇ
	36.84ᵃ
	0.175
	0.512

	Final body girth (cm)
	54.02ᶜ
	57.31ᵇ
	58.25ᵃ
	0.106
	0.308


	    The Growth performance of Osmanabadi kids as affected by probiotic supplementation to periparturient does is presented in Table 3 and illustrated in Figures 2 and 3. Kids from probiotic-supplemented does recorded significantly higher birth weights (2.73 kg in T3 vs 2.08 kg in T1) and final weights (12.55 kg in T3 vs 8.63 kg in T1). Daily weight gain was highest in T3 (110 g/day) compared to T1 (70 g/day). Body measurements such as length, height, and girth were also superior in probiotic groups. The initial body length, height, and girth were highest in T3, (32.04 cm, 35.57 cm, and 36.84 cm, respectively) followed by T2 (31.89 cm, 35.36 cm, and 36.63 cm), while the lowest values were recorded in the control group (30.71 cm, 33.67 cm, and 34.92 cm). Similarly, the final body length, height, and girth were higher in kids of the T3 group (49.05 cm, 56.83 cm, and 58.25 cm, respectively) as compared to the control (45.58 cm, 52.53 cm, and 54.02 cm). These results agree with Dabiri et al. (2016), who reported improved kid growth with probiotic-supplemented dams.


Fig.2: Average body weight (kg) of Osmanabadi kids as affected by probiotic supplementation to periparturient does

Fig.3: Average daily body weight gain (kg) of Osmanabadi kids as affected by probiotic supplementation to periparturient does
3.3 Colostrum and Milk Composition
Table 4: Effect of probiotic supplementation on the average composition of colostrum analysis   of Osmanabadi does during the periparturient period.
	Parameter
	Fat %
	Protein %
	Lactose %
	SNF %
	TSS % (Fat+SNF)
	Moisture %

	T1
	7.75ᵇ
	6.60ᶜ
	2.75ᶜ
	11.57ᶜ
	19.32ᶜ
	80.68ᵃ

	T2
	7.88ᵃ
	6.81ᵇ
	2.80ᵇ
	11.73ᵇ
	19.61ᵇ
	80.39ᵇ

	T3
	7.89ᵃ
	6.84ᵃ
	2.81ᵃ
	11.74ᵃ
	19.63ᵃ
	80.37ᶜ

	SE
	0.00406
	0.00432
	0.00255
	0.00304
	0.00643
	0.00641

	CD
	0.01224
	0.01304
	0.00767
	0.00917
	0.01937
	0.01933





Fig.4: Effect of probiotic supplementation on the average composition of colostrum analysis   of Osmanabadi does during the periparturient period.
The average composition of colostrum in Osmanabadi does as influenced by probiotic supplementation, is as presented in Table 4 and illustrated in Figure 4. The fat, protein, lactose, solids-not-fat (SNF), and total solids (TSS) content of colostrum differed significantly (P<0.05) among the treatment groups. The highest values for fat (7.89%), protein (6.84%), lactose (2.81%), SNF (11.74%), and TSS (19.63%) were recorded in the probiotic probiotic-supplemented group (T3), followed by the probiotic-treated group (T2), while the control group (T1) showed the lowest values (7.75%, 6.60%, 2.75%, 11.57%, and 19.32%, respectively). Conversely, the moisture percentage was significantly (P<0.05) lower in T3 (80.37%) and T2 (80.39%) compared to the control group T1 (80.68%). This indicates that probiotic supplementation, especially with 10 gm/day, improved the concentration of major solids in colostrum while reducing moisture content, suggesting better colostrum quality and nutrient density.
The effect of probiotic supplementation on the average milk composition of Osmanabadi does during the periparturient period is presented in Table 5 and depicted in Figure 5. A significant (P<0.05) improvement in milk constituents such as fat, protein, lactose, SNF, and total solids was observed in probiotic-supplemented groups compared to the control. The probiotic probiotic-supplemented group (T3) showed the highest values for fat (4.22%), protein (4.12%), lactose (4.30%), SNF (8.41%), and TSS (12.63%), followed by the probiotic group (T2). with respective values of 4.20%, 4.10%, 4.28%, 8.40%, and 12.60%. The lowest composition values were observed in the control group (T1) with 4.11%, 4.05%, 4.26%, 8.10%, and 12.21%, respectively. Moisture content followed a reverse trend, being significantly (P<0.05) lower in T3 (87.37%) and T2 (87.40%) than in the control (87.79%). The results clearly indicate that probiotic supplementation improved the nutritional quality of milk by enhancing its solid content and reducing moisture proportion. These results indicate that probiotics enhance the nutrient quality of milk, corroborating Keskin et al. (2007) and Mahmoud et al. (2012).
Table 5: Effect of probiotic supplementation on the average composition of milk analysis   of Osmanabadi does during the periparturient period.
	Parameter
	Fat %
	Protein %
	Lactose %
	SNF %
	TSS % (Fat+SNF)
	Moisture %

	[bookmark: _Hlk202737226]T1
	4.11ᵇ
	4.05ᶜ
	4.26ᵇ
	8.10ᶜ
	12.21ᶜ
	87.79ᵃ

	[bookmark: _Hlk202736646][bookmark: _Hlk202736598][bookmark: _Hlk202736543][bookmark: _Hlk202736489][bookmark: _Hlk202736364][bookmark: _Hlk202736297]T2
	4.20ᵃ
	4.10ᵇ
	4.28ᵇ
	8.40ᵇ
	12.60ᵇ
	87.40ᵇ

	T3
	4.22ᵃ
	4.12ᵃ
	4.30ᵃ
	8.41ᵃ
	12.63ᵃ
	87.37ᶜ

	SE
	0.02744
	0.00465
	0.01015
	0.00292
	0.00483
	0.00483

	CD at 5%
	0.0827
	0.01403
	0.03059
	0.0088
	0.01456
	0.01456





Fig.5: Effect of probiotic supplementation on the average composition of milk analysis   of Osmanabadi does during the periparturient period.

3.4 Economic Efficiency
Table 6: Economics of feeding probiotics with concentrate mixture 
	Treatment
	Total Feed Cost (Rs)
	Total weight (kg)
	Cost/kg bodyweight (Rs)

	T1
	1880.95
	8.63
	217.95

	T2
	1967.95	
	11.57
	170.09	

	T3
	2054.95
	12.55	
	163.74




Fig. 6: Economics of feeding probiotics with concentrate mixture 

The economics of feeding probiotic-supplemented concentrate mixtures to Osmanabadi does are presented in Table 6 and illustrated in Figure 6. Although the total feed cost was slightly higher in the probiotic-supplemented groups (T2: ₹1967.95 and T3: ₹2054.95) compared to the control (T1: ₹1880.95), the total live body weight was also greater in the treated groups (T2: 11.57 kg and T3: 12.55 kg) than in the control (8.63 kg). Consequently, the cost per kilogram of live body weight was lowest in T3 (₹163.74), followed by T2, (₹170.09) and highest in T1 (₹217.95). This clearly demonstrates that probiotic supplementation enhanced feed utilization efficiency and improved economic returns despite marginally higher feed costs. Similar findings were reported by Rastogi et al. (2006) and Haddad et al. (2005), who observed that probiotic inclusion in the diet of ruminants improved growth performance and reduced cost per unit of body weight gain due to better nutrient digestibility and feed conversion efficiency.
4. Conclusion
Probiotic supplementation improved body weight and recovery in doses. 
Colostrum and milk composition were significantly enhanced in supplemented groups. 
Kids from supplemented does had higher birth weight and growth rates. 
The 10 g/day dose (T3) proved most effective and economically viable.
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Initial body weight (kg)	
T1	T2	T3	2.08	2.65	2.73	Final body weight (kg)	
T1	T2	T3	8.6300000000000008	11.57	12.55	Total body weight gain (kg)	
T1	T2	T3	6.55	8.92	9.82	Treatment


Weight in (kg)





Daily body weight gain (gm)	T1	T2	T3	70	100	110	Treatment


Body weight (gm)



T1	Fat %	Protein %	Lactose %	SNF %	TSS % (Fat+SNF)	7.75	6.6	2.75	11.57	19.32	T2	Fat %	Protein %	Lactose %	SNF %	TSS % (Fat+SNF)	7.88	6.81	2.8	11.73	19.61	T3	Fat %	Protein %	Lactose %	SNF %	TSS % (Fat+SNF)	7.89	6.84	2.81	11.74	19.63	Composition of colostrum


Percent (%)




T1	Fat %	Protein %	Lactose %	SNF %	TSS % (Fat+SNF)	4.1100000000000003	4.05	4.26	8.1	12.21	T2	Fat %	Protein %	Lactose %	SNF %	TSS % (Fat+SNF)	4.2	4.0999999999999996	4.28	8.4	12.6	T3	Fat %	Protein %	Lactose %	SNF %	TSS % (Fat+SNF)	4.22	4.12	4.3	8.41	12.63	Composition of milk


Percent (%)




Cost/kg weight (Rs)	T1	T2	T3	217.95	170.09	163.74	Treatment


Cost/kg body weight(Rs)



T1	-28	0	0	28	Prepartum Period	Before kidding	After Kidding	Post Partum Period	31.26	34.11	29.55	29.99	T2	-28	0	0	28	Prepartum Period	Before kidding	After Kidding	Post Partum Period	31.39	35.4	29.89	30.5	T3	-28	0	0	28	Prepartum Period	Before kidding	After Kidding	Post Partum Period	31.35	36.26	30.36	31.11	Stages


Weight in (kg)







