THE EFFECT OF THE VITAMIN COMPLEX NITAMIN ON THE GROWTH PARAMETERS OF YOUNG MUSCOVY DUCKS
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ABSTRACT
The study compared the productive performance of young Muscovy ducks under different vitamin support regimens, including Nitamin. The experiment was conducted at the research and production center of Zhangir Khan West Kazakhstan Agrarian and Technical University using 150 ducklings divided into three groups: control, Tetragidrovit, and Nitamin. The trial lasted 84 days. The control group received the basic diet, while the experimental groups received Baby Line Chick and Finish Chick feeds with vitamin complexes administered through drinking water. Live weight, average daily gain, absolute gain, and flock viability were assessed weekly. The highest growth performance was recorded in the Nitamin group. By day 84, males in this group exceeded the control by 925.79 g, while females exceeded the control by 109.37 g. Average daily gain over the whole period reached 47.30 g in males and 28.26 g in females, compared with 36.28 g and 26.97 g in the control group, respectively. Absolute gain in the Nitamin group reached 3,973.56 g in males and 2,374.40 g in females. Flock viability remained high in all groups and exceeded 98%. The results show that Nitamin supplementation at 1–1.5 ml/l in drinking water improved body weight and weight gain in young Muscovy ducks, especially males. Nitamin can therefore be recommended as an effective vitamin support strategy for improving productivity and maintaining high viability in industrial duck production.
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Key findings: Nitamin supplementation improved growth performance in young Muscovy ducks, with the strongest effect observed in males: by day 84, Nitamin-treated males exceeded the control by 925.79 g in live weight and showed a 30.37% higher average daily gain. The findings indicate that adding Nitamin to drinking water can be useful for improving body weight gain and maintaining high flock viability in Muscovy duck production.

1. INTRODUCTION
To keep poultry healthy and productive, it is important to maintain a healthy intestinal microflora. Improper feeding and overuse of medications can disrupt this microflora, leading to health problems and decreased productivity (Mironovich 2022). The use of vitamin complexes, especially when the poultry diet does not provide enough vitamins, can prevent these problems. Vitamins, especially groups A, E, and C, play a key role in maintaining metabolism, strengthening immunity, and providing energy by preventing vitamin deficiency (El-Saadony et al. 2022; Mironovich 2022; NITA‑FARM n.d.; Ostrovskii et al. 2017; Veterinarnyy lekar’ n.d.; Vidal n.d.; Zhukova 2015).
To optimize the use of vitamin complexes in industrial poultry farming, a comprehensive study of their effects on poultry physiology is required. It is important to thoroughly investigate the effects of vitamins on metabolism, feed efficiency, productivity, meat quality, the immune system, and the characteristics of the final product (Zhukova et al. 2013).
Despite the widespread use of vitamin preparations in poultry farming, the issue of their effectiveness under specific breeding conditions remains insufficiently studied. In practice, the productive effect depends not only on the composition of the preparation but also on the bird's age, the regimen of administration, the characteristics of the diet, and the species' biological characteristics. Therefore, results obtained from one type of poultry may not always be directly extrapolated to another.
This problem becomes particularly relevant when rearing young Muscovy ducks, for which the growth rate, resistance, and livestock viability are crucial in the production cycle. In the early stages of ontogenesis, any deviations in vitamin availability can lead to a slowdown in body weight gain, reduced adaptive capacity, and reduced overall breeding efficiency. Therefore, the search for rational schemes for vitamin support in young Muscovy ducks is of not only biological but also practical interest for industrial poultry farming.
Here, a comparative assessment of various vitamin support regimens under specific breeding conditions is particularly important. This allows us to determine the extent to which the use of the vitamin complex Nitamin is associated with changes in body weight, average daily gain, absolute gain, and the viability of young Muscovy ducks throughout the growing period.
Currently, vitamin complexes are widely used to promote poultry health, including increasing disease resistance, improving intestinal microbiota, preventing diarrhea and stress, and stimulating muscle growth (Sokolenko et al. 2015; Sukhanova and Kornienko 2017). Numerous studies confirm the positive effects of vitamin supplements on productive and physiological parameters in poultry (Kozhevnikov and Sukhanova 2010; Nugmanova et al. 2024a; Sukhanova 2013; Zelenkova and Pakhomova 2010; Zudyaeva et al. 2013). This study aims to assess the effect of the vitamin complex Nitamin on the productivity of young Muscovy ducks (El-Saadony et al. 2022; Kozhevnikov and Sukhanova 2010; Mironovich 2022; Sukhanova 2013; Zhukova 2015).

2. MATERIALS AND METHODS
2.1.  Location of the Study
The research was conducted at the research and production center of the Zhangir Khan West Kazakhstan Agrarian and Technical University. We studied the effectiveness of the vitamin complex Nitamin in breeding young Muscovy ducks.

2.2.  Group Formation and Experiment Design
To conduct the experiment, a control group and two experimental groups of males and females were formed, balanced in age, body weight, and physiological condition, with 50 heads in each group. The duration of the experiment was 84 days.
The control group received a standard diet (Start PK-21 (0-4 weeks); Finish PK-22 (5-8 weeks); Finish PK-22 (9-12 weeks)), and the experimental groups received a different diet (Baby Line Chick 1857 (0-25 days), Finish Chick 1858 (from 26 days until slaughter)) with the addition of vitamin complexes Tetragidrovit and Nitamin. The dosage and method of administration of vitamins were determined by the experiment design.
During the experiment, Muscovy ducklings in the 1st and 2nd experimental groups, in addition to the basic diet (BD), received the preparations under study in the drinking water at the dosages shown corresponding to the experiment design (Table 1).
To assess the effectiveness of biological preparations, the following indicators were analyzed: the dynamics of the live weight of Muscovy ducks, the average daily body weight gain, and the percentage of livestock viability.
During the 84 days of growing, 50 ducklings from each group were individually weighed weekly to track growth dynamics.
Weighing was carried out using electronic scales, in the morning, before the start of feeding, on 50 specimens from each group. The calculation of average daily gain and absolute weight gain was based on the obtained data. The livestock viability was determined by daily monitoring of mortality.

2.3.  Statistical Data Processing
The study used statistical data processing methods in Excel and electronic scales for weighing. The data obtained were used to assess the effects of Nitamin on body weight, growth, and the viability of young birds (Mullakaeva 2011; Nugmanova et al. 2024b; Okolelova et al. 2014).

3. RESULTS
The results of the study on the effects of vitamin complexes and compound feeds, along with their discussion, are presented in Table 2.
At the beginning of the experiment, all groups of Muscovy ducks had the same weight, which confirms their uniformity (Table 2). Regular weigh-ins showed that the ducklings in the second experimental group, who received vitamin supplements Tetragidrovit and Nitamin in addition to their BD, grew faster than the others. Noticeable differences in weight began to appear after 28 days. By this time, the males in the second experimental group weighed 170.61 g more than those in the control group and 118.57 g more than those in the first experimental group. In females, the difference was 106.56 g and 61.23 g, respectively. It is important to note that female Muscovy ducks, in principle, gain weight about one and a half times slower than males.
By the age of three weeks, ducklings receiving vitamin supplements showed an increased weight compared to the control group. The males of the second experimental group weighed 74.79 g more than those of the control group and 47.61 g more than those of the first experimental group. In females, the difference was 11.58 g and 6.36 g, respectively.
By the 49th day of life, males of the second experimental group outweighed the control group by 549.66 g, and the first experimental group by 498.87 g. This advantage continued in the future.
By day 84, males in the second experimental group weighed 4,024.62 g, which is 925.79 g more than in the control group and 762.99 g more than in the first experimental group.
By day 49, the weight difference between the second experimental group and the control group in females was 117.52 g, and between the second and first experimental groups, it was 25.58 g. By day 84, the females of the second experimental group weighed 2,423.51 g, which is 109.37 g more than in the control group and 41.11 g more than in the first experimental group.
Thus, the use of vitamin complexes positively affects feed absorption, leading to a significant weight gain in the experimental groups compared with the control group. The second experimental group, which received Nitamin, consistently outperformed the first group (with Tetragidrovit) and the control group. The advantage clearly increased, especially after day 28, which indicates the cumulative effect of vitamins and balanced feed.
Males reacted more strongly to the supplement: the gap with the control group reached +925 g by the end, while in females, the difference was about +109 g. Sexual dimorphism was observed in response to vitamin supplementation. The regimen with Nitamin became particularly effective after prolonged use, at least from days 14-28.
The analysis of live weight data allowed us to calculate the average daily and absolute weight gains of young animals during each growing period and for the entire experimental period. These data are presented in detail in Tables 3 and 4.
The average daily weight gain of young male Muscovy ducks from the first to the seventh day of life was the following: the live weight of birds of the 1st experimental group exceeded the control values by 3.68%, the birds of the 2nd experimental group exceeded the control group by 4.5%, and in the females of the 1st and 2nd experimental groups the difference with the control was 0.13% and 2.07%, respectively. The peak of average daily weight gain in the 1st and 2nd experimental groups of male Muscovy ducks was observed between days 36 and 42, at 84.14 g and 86.13 g, respectively. In the control group, the peak occurred at days 29-35, with a value of 54.64 g. The maximum average daily weight gain in female Muscovy ducks of the 1st and 2nd experimental groups occurred on days 22-28 and amounted to 58.71 g and 62.71 g, respectively, and in the control group on days 29-35 and amounted to 58.58 g. The average daily weight gain in Muscovy ducks receiving vitamin supplements Tetragidrovit and Nitamin added to the BD by the end of the experiment (days 1-84) was 45.36 g in males in the 1st experimental group, 27.45 g in females, 47.30 g in males in the 2nd experimental group, and 28.26 g in females, respectively. In the control group, the average daily weight gain after 84 days was 36.28 g in males and 26.98 g in females.
Table 3 shows data on the average daily live weight gain in Muscovy ducks (g) in different age periods.
During the 84-day study, it was found that the average daily weight gain of males in the first experimental group was 25.02%, and in the second, 30.37% higher than in the control group. In females, this indicator was higher by 1.77% and 4.78%, respectively. Thus, males had a greater body weight gain than females. Vitamins C, A, D, and E in the diet of waterfowl have proven to be effective, with their effects most pronounced from day 22 onward, when the effects of vitamins and balanced feed are most pronounced. Males respond better to vitamin supplementation, possibly due to a higher need for trace elements for musculature and metabolism. Compound feed with Nitamin provides a direct, statistically significant benefit in weight gain, especially during the key growth phase (22-42 days).
Male Muscovy ducks of the second experimental group demonstrated the highest absolute live weight gain throughout the entire growing period (Table 4). The advantage of the second group became noticeable as early as 15-21 days. By this time, these ducks were ahead of the control group by 50.5 g, and the first experimental group by 16.23 g. This trend continued until the end of the experiment: by day 84, the absolute gain difference between the second experimental group and the control group was 925.96 g, and between the second experimental group and the first experimental group, 162.61 g.
A similar pattern was observed in the females: the second experimental group also showed higher results compared to the control and the first experimental group. The largest body weight gain in the females of the second experimental group occurred during the period of 22-28 days and amounted to 439.02 g. In the females of the first experimental group, the peak of growth in the same period was 411.03 g. In the control group, the maximum weight gain (367.65 g) was observed later, between 29 and 35 days. By day 84, the absolute weight gain in the females of the second experimental group was 2,374.4 g, while in the control and first experimental groups, this indicator was 2,265.93 g and 2,306.04 g, respectively.
The absolute gain shows that the vitamin complex Nitamin significantly enhances weight gain, especially in males. This supports the average daily data and makes the complex an effective tool for increasing the productivity of Muscovy ducks.

4. CONCLUSION
This experimental study, conducted at the West Kazakhstan Agrarian and Technical University, clearly demonstrated the positive effect of the vitamin complex Nitamin in feeding Muscovy ducks. Administration of the preparation at a dosage of 1 ml/l in starter water and 1.5 ml/l once every 3 weeks significantly increased growth rate, especially in males. The inclusion of the vitamin complex in the combined scheme with the Baby Line Chick + Finish Chick feeds, as in the second experimental group, accelerates weight gain and improves feed conversion. According to farmers' practice, the use of Nitamin increases weight gain by 2-3 times compared to oil-based supplements and has a positive effect on immunity (Fisinin 2016; Fouad et al. 2018; Mironovich 2022; Shamshidin et al. 2024; Timerbekova et al. 2015; Ye et al. 2019). A comparison with the control group in the study confirms this (an increase in average daily weight gain of 30% in males and 4.8% in females).

5. SUMMARY
In a study on Muscovy ducks, the Nitamin complex proved to be an effective preventive and stimulating supplement. It increased the weight gain rate (males gained 925 g, and females 109 g more by day 84, compared with the control group). It also improved the average daily weight gain: +30% in males and +4.8% in females over the entire period. Furthermore, it improved the viability and general condition of poultry due to a balanced intake of vitamins A, D₃, E, and C. The effectiveness of the preparation is confirmed not only by internal results but also by data on its high biological availability, compatibility with the diet, and benefits in case of stress, vaccinations, and infections.
The use of Nitamin according to this scheme is a reasonable and promising solution for improving the growth, health, and productivity of Muscovy ducks in industrial production. It is important to observe the doses, monitor the birds' condition, and consider the economic benefits.
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Table 1: Experiment design
	Group
	The dose of the administered preparation

	
	Males

	Control
	BD consisting of Megakorm feed 
Stark PK-21 (0-4 weeks); 
Finish PK-22 (5-8 weeks); 
Finish PK-22 (9-12 weeks)

	1st experimental
	BD consisting of Baby Line Chick 1857 (0-25 days) + Tetragidrovit 1.5 ml/l once; 
Finish Chick 1858 (from 26 days until slaughter) + Tetragidrovit 2.0 ml/l every third week

	2nd experimental
	BD consisting of Baby Line Chick 1857 (0-25 days) + Nitamin 1.0 ml/l once; 
Finish Chick 1858 (from 26 days until slaughter) + Nitamin 1.5 ml/l every third week

	
	Females

	Control
	BD consisting of Megakorm feed 
Stark PK-21 (0-4 weeks); 
Finish PK-22 (5-8 weeks); 
Finish PK-22 (9-12 weeks)

	1st experimental
	BD consisting of Baby Line Chick 1857 (0-25 days) + Tetragidrovit 1.5 ml/l once; 
Finish Chick 1858 (from 26 days until slaughter) + Tetragidrovit 2.0 ml/l every third week

	2nd experimental
	BD consisting of Baby Line Chick 1857 (0-25 days) + Nitamin 1.0 ml/l once; 
Finish Chick 1858 (from 26 days until slaughter) + Nitamin 1.5 ml/l every third week



Table 2: Dynamics of live weight of Muscovy ducks, g
	Age, days
	Group

	
	Control
	1st experimental
	2nd experimental

	
	Males

	1
	51.23±0.3
	50.87±0.65
	51.06±0.54

	7
	161.52±1.5
	165.24±2.14
	166.32±1.98

	14
	308.25±5.9
	321.59±4.95
	332.54±4.56

	21
	548.75±8.23
	596.36±7.98
	623.54±8.21

	28
	931.24±12.45
	1,049.81±11.24
	1,101.85±10.85

	35
	1,341.35±13.52
	1,464.21±13.84
	1,508.84±12.84

	42
	1,689.87±13.86
	2,053.24±15.87
	2,111.76±13.89

	49
	2,012.45±15.28
	2,511.32±17.54
	2,562.11±15.26

	56
	2,308.37±18.45
	2,986.99±22.87
	3,124.25±19.98

	63
	2,648.23±21.50
	3,536.38±28.64
	3,652.68±25.64

	70
	2,914.13±23.54
	3,674.29±35.48
	3,798.85±26.98

	77
	3,007.98±22.65
	3,787.37±42.15
	3,911.85±31.25

	84
	3,098.83±24.56
	3,861.82±38.95
	4,024.62±42.25

	
	Females 

	1
	48.21±0.98
	49.21±0.85
	49.11±0.46

	7
	159.32±2.14
	160.21±1.98
	162.51±0.23

	14
	291.23±5.23
	297.59±7.52
	302.81±6.52

	21
	528.95±8.95
	542.51±7.86
	559.85±6.03

	28
	892.31±10.95
	953.54±12.54
	998.87±9.62

	35
	1,259.96±9.89
	1,303.87±11.25
	1,379.89±10.6

	42
	1,603.54±10.85
	1,609.87±12.54
	1,721.46±13.68

	49
	1,887.96±12.54
	1,913.54±10.96
	2,005.48±14.95

	56
	2,009.84±13.95
	2,041.08±15.74
	2,151.21±17.85

	63
	2,189.84±12.85
	2,179±14.25
	2,238.73±14.93

	70
	2,248.71±13.81
	2,253.79±15.86
	2,312.16±16.54

	77
	2,279.38±15.84
	2,304.88±16.89
	2,361.50±15.85

	84
	2,314.14±15.98
	2,355.25±18.52
	2,423.51±16.76



Table 3: Average daily live weight gain in Muscovy ducks, g
	Age period
	Group

	
	Control
	1st experimental
	2nd experimental

	
	Males

	1-7
	15.75±0.12
	16.33±0.09
	16.46±0.09

	8-14
	20.96±0.21
	22.33±0.14
	23.74±0.11

	15-21
	34.35±0.25
	39.25±0.23
	41.57±0.21

	22-28
	54.64±0.68
	64.77±0.54
	68.33±0.45

	29-35
	58.58±0.42
	59.20±0.43
	58.14±0.39

	36-42
	49.78±0.35
	84.14±1.58
	86.13±1.63

	43-49
	46.08±0.87
	65.44±0.78
	64.33±0.95

	50-56
	42.27±0.33
	67.95±1.21
	80.30±1.59

	57-63
	48.55±0.36
	78.48±1.12
	75.49±0.62

	64-70
	37.98±0.28
	19.70±0.15
	20.88±0.15

	71-77
	13.40±0.14
	16.15±0.09
	16.14±0.07

	78-84
	12.97±0.11
	10.63±0.07
	16.11±0.09

	1-84
	36.28±0.24
	45.36±0.35
	47.30±0.24

	
	Females

	1-7
	15.87±0.21
	15.85±0.19
	16.20±0.23

	8-14
	18.84±0.19
	19.62±0.14
	20.04±0.25

	15-21
	33.96±0.34
	34.98±0.25
	36.72±0.31

	22-28
	51.90±0.39
	58.71±1.12
	62.71±1.05

	29-35
	52.52±0.89
	50.04±1.02
	54.43±1.13

	36-42
	49.08±0.41
	43.71±0.38
	48.79±0.38

	43-49
	40.63±0.35
	43.38±0.37
	40.57±0.45

	50-56
	17.41±0.18
	18.22±0.16
	20.81±0.28

	57-63
	25.71±0.24
	19.70±0.19
	12.50±0.11

	64-70
	8.41±0.05
	10.68±0.13
	10.49±0.15

	71-77
	4.38±0.04
	7.29±0.05
	7.04±0.08

	78-84
	4.96±0.02
	7.19±0.06
	8.85±0,05

	1-84
	26.97±0.18
	27.45±0.23
	28.26±0.17



Table 4: Absolute live weight gain in Muscovy ducks, g
	Age period
	Group

	
	Control
	1st experimental
	2nd experimental

	
	Males

	1-7
	110.29±5.23
	114.37±4.45
	115.26±4.95

	8-14
	146.73±8.21
	156.35±9.65
	166.22±9.15

	15-21
	240.5±12.52
	274.77±13.14
	291±12.54

	22-28
	382.49±9.84
	453.45±12.15
	478.31±11.48

	29-35
	410.11±14.62
	414.4±15.26
	406.99±12.23

	36-42
	348.52±11.02
	589.03±16.24
	602.92±17.83

	43-49
	322.58±10.25
	458.08±18.57
	450.35±15.33

	50-56
	295.92±9.65
	475.67±19.65
	562.14±12.33

	57-63
	339.86±10.59
	549.39±14.73
	528.43±16.81

	64-70
	265.9±10.74
	137.91±11.21
	146.17±10.87

	71-77
	93.85±2.6
	113.08±8.26
	113±6.05

	78-84
	90.85±5.98
	74.45±2.01
	112.77±4.58

	1-84
	3,047.6±52.41
	3,810.95±55.26
	3,973.56±67.19

	
	Females

	1-7
	111.11±6.44
	111±7.51
	113.4±6.09

	8-14
	131.91±10.21
	137.38±13.45
	140.3±11.09

	15-21
	237.72±8.98
	244.92±11.24
	257.04±12.08

	22-8
	363.36±14.24
	411.03±16.54
	439.02±15.84

	29-35
	367.65±16.87
	350.33±12.56
	381.02±17.07

	36-42
	343.58±14.48
	306±10.54
	341.57±16.58

	43-49
	284.42±9.87
	303.67±10.11
	284.02±8.87

	50-56
	121.88±6.48
	127.54±6.59
	145.73±7.43

	57-63
	180±8.54
	137.92±6.54
	87.52±4.23

	64-70
	58.87±3.15
	74.79±3.84
	73.43±3.26

	71-77
	30.67±2.54
	51.09±2.04
	49.34±1.98

	78-84
	34.76±3.01
	50.37±4.01
	62.01±2.98

	1-84
	2,265.93±62.14
	2,306.04±59.34
	2,374.4±60.97
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