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This paper investigates the physiological needs of professional rugby players who compete for the Rugby Union. Rugby Union is a full-contact sport that requires a lot of ability and high levels of intensity (Kramer et al., 2019). The game first emerged in England in the 19th century, later becoming into a professional game in 1995. (Duthie, Pyne and Hooper, 2003).
performed at various levels, from amateur to professional, and is enjoyed by people of all ages all over the world. The sport hosts prestigious international competitions like the rugby world cup and the Six Nations championships because it has a long tradition and a rich past. With that, the physiological components and its participation have greatly advanced to fulfil the high demand for further knowledge of the sport's requirements, such as the athletes' features and their position-specific abilities (Duthie, Pyne and Hooper, 2003).

players each has a designated position according to the International Rugby board's rules, such as forwards and backs (Duthie, Pyne and Hooper, 2003). With the goal of acquiring possession of the ball, forward positions show themselves to be stronger and larger in size. To be able to use the position of the ball that was made by the forwards, the backs are often considered as being smaller in size, faster on their feet, and more agile in their movement patterns. Game that is split into two 40-minute halves with a 10-minute break in between, all positions work together (Duthie, Pyne and Hooper, 2003). One of the sport's distinguishing characteristics is also that it is physically demanding. Players must be able to withstand these demands, which include using their bodies to sprint in multiple directions, participate in a ruck, scrum, and tackle, as well as lift and be lifted when conducting a lineout.

Body composition 
In sport, yet in order to compete at a high level, athletes must exhibit great levels of intensity, speed, power, strength, and endurance (Arslan, 2020). (Arslan, 2020). By utilising skinfold callipers to measure the proportions of bone, fat, and muscle throughout the human body, body composition is an important method for determining the given posture and the demands placed on the athlete in that position during the examining a player's performance on the field. Observational elements like high levels of accelerations, sprinting, tackling, carrying the ball, static exertions, and the impact of collisions on the field all show particular player characteristics (Arslan, 2020). Hooper, 2003) stated that previously athletes of the forwards position previously attained greater height and fat mass opposed to lean tissue. However, in current times the lean-to-fat mass ration has been reduced, forwards now attaining lower fat mass and higher lean body mass (Duthie, Pyne and Hooper, 2003) Owing to their larger size and power, forwards are better able to maintain momentum and withstand stress, particularly scrummaging-force, as they move across the field. Nevertheless, an increase in body mass may hinder sprinting and response speed. The Backs have a lower body fat percentage and a higher lean-to-fat mass ratio than the Forwards due to their higher level of play (Brazier et al., 2018). This implies more effort, which increases sprinting speed, agility, and manoeuvrability to take advantage of all opportunities when in possession of the ball (Brazier et al., 2018). 

Muscle Strength and Power
For all aspects of contact in the sport, including scrummaging, rucking, mauling, tackling, and sprinting, rugby union players must provide maximum and explosive power. These factors are essential for the current game since forwards need greater strength and backs need more speed (Gannon, Stokes and Trewartha, 2016). Strength is the maximum force a muscle or group of muscles can produce at a specific rate. Muscular and neuromuscular adaptations are involved in the physiology of each constituent. According to Gannon, Stokes, and Trewartha (2016), short-term trials of resistance training that lasted 6–12 weeks showed gains to muscle strength and power. Muscular adaptations occur when subjected to a range of resistance training (Gannon, Stokes and Trewartha, 2016). Important factors to consider when developing muscle and strength to improve rugby performance. 

When producing a variety of physiological stimuli, starting with the workload applied to the muscle in conjunction with resistance training, it starts to stimulate hypertrophy for a response occur in influencing Anabolic process where larger compounds are built from smaller compounds creating an increase in both muscle mass and strength, the force production of the muscle (Farrell et al., 2012).

A loading stimulation to the skeletal muscle results in muscle fibre hypertrophy, which in turn causes an increase in protein synthesis (Aaron, 2018). increasing muscular power and strength (McMaster et al., 2013). Moreover, players must ingest sufficient amounts of protein, carbs, and fat to support muscle growth and repair. As rest enables muscles to heal and mend after training, it is also crucial for recovering from exhaustion during intense periods of activity and competition (Farrell et al., 2012).

Neuromuscular adaptations modify how the nervous system regulates muscle activity. Explosive power, or the capacity to generate large amounts of force quickly, is a prerequisite for rugby (KRAEMER, FLECK and EVANS, 1996). The neural system's capacity to co-ordinately recruit muscle fibres and activate motor units is a prerequisite for explosive force. Given that fast-twitch myosin isoforms and glycolytic enzymes are preferred by muscle during resistance training, one may assume that strength would be better maintained at faster contraction speeds. allows players to generate more force more quickly (Farrell et al., 2012). Resistance training is not the only aspect that might affect a rugby player's strength development Resistance training, diet, and rest are all significant factors that affect the muscular and neuromuscular adaptations that make up the strength component in rugby. Rugby players can enhance their on-field performance and lower their chance of injury by building strength.


Speed 
According to study, speed plays a crucial role in high-level rugby performances and affects an athlete's place on the squad. Recent studies by (Duthie, Pyne and Hooper, 2003) discovered that backs reach comparable sprint timings to track sprinters over distances of 15 and 35m. Rugby players often run sprints of 10 to 20 metres and have undergone tests over.
The type of muscle fibres used by rugby players greatly affects their speed. Motor neurons in the skeletal muscles activate two main types of muscle fibres: type II fast-twitch and type I slow-twitch (Plowman and Smith, 2017). Sprinting is a high-intensity, explosive exercise that is better suited to fast-twitch fibres than slow-twitch fibres, which are better suited to endurance sports. Rugby players are faster on the field if they have a higher proportion of fast-twitch fibres because they can produce more power and accelerate more quickly. Rugby players' speed is significantly influenced by their muscle fibre type. There are two primary types of muscle fibres: slow-twitch (type I) and fast-twitch (type II), which are triggered by motor neurons in the skeletal muscles (Plowman and Smith, 2017). Fast-twitch fibres are better adapted to intense, explosive activity like sprinting while slow-twitch fibres are better suited to endurance activities. On the pitch, rugby players who have a higher percentage of fast-twitch fibres are probably faster because they can generate power and accelerate more quickly.

In rugby, energy metabolism plays a significant role in the development of speed. As muscle fibres may produce energy both anaerobically (glycolytic) without oxygen and aerobically (oxidative) with oxygen, they can also be classified as glycolytic or oxidative. Rugby needs a lot of sprinting; hence a high rate of energy production is needed. This energy is mostly given by the anaerobic energy system (Plowman and Smith, 2017). This mechanism uses the muscle's reserve energy and can sustain short bursts of high-intensity activity, like sprinting (Plowman and Smith, 2017). A person's genetics, biomechanics, and energy metabolism all play a role in determining their muscle fibre type and the number of slow and fast twitch fibres that they have in their bodies (Plowman and Smith, 2017). Rugby players can increase their speed and performance on the field by enhancing these elements through training and fitness.

Aerobic and Anaerobic capacity 
The body produces energy through physical exercise using both the anaerobic and aerobic systems, which are two separate energy systems. Rugby is a physically demanding activity that calls for the use of both energy systems to keep up with the demands of play. The oxidative, glycolytic, and phosphagen systems are only a few of the various energy processes in the body that can make ATP.When engaging in physical action, such as rugby, ATP serves as an energy source. It is a chemical process that results in adenosine triphosphate, which is used to transmit energy during short bursts of high-intensity activity (Plowman and Smith, 2017), such as sprinting or tackling in rugby. This mechanism allows muscles to contract during exercise. ADP (adenosine diphosphate) and inorganic phosphate are produced when ATP is converted into energy. Energy that the muscles can use to work is released during this procedure.


The aerobic system is employed for extended periods of time during lower-intensity games as well as for lower-intensity activities like jogging or walking between plays. Rugby union players benefit from aerobic fitness because it increases their endurance and enables them to perform at a high level throughout the entire game. During low-intensity tasks, the oxidative system is employed. Using oxygen, this mechanism converts proteins, fats, and carbs into ATP (Plowman and Smith, 2017).


systems that are anaerobic. The main energy system used during brief, intense activity like sprinting, jumping, and tackling is the phosphagen system. For energy production, this mechanism makes use of creatine phosphate and saved ATP. The primary energy system used during brief bursts of high-intensity activity, such as a sprint or a tackle, is the phosphagen system because it uses stored ATP and creatine phosphate to produce energy quickly without requiring oxygen, a process that breaks down carbohydrates into glucose and causes oxidation of glucose. Smith and Plowman (2017). It is then stored as glycogen after being introduced to a cell. When employed during explosive motions, this system can supply enough energy for up to 10 seconds of arduous exercise.


During prolonged periods of high intensity exercise, such as repeated sprints and tackles, the glycolytic system is engaged. This procedure converts carbs into glucose, which results in the oxidation of glucose. Smith and Plowman (2017). It becomes stored as glycogen when it comes into contact with a cell, joining a series of molecules known as glycogenesis. converting lactate through glycolysis after transferring glucose to pyruvate. an essential step in the creation of ATP. a mechanism that produces ATP by breaking down glucose to create carbs (Plowman and Smith, 2017).


Conclusion
To conclude, full-contact sport that demands a range of physiological elements, especially at the professional level. To be able to play successfully on the field, the advances take place with a combination of strength, power, and endurance training. Also, the right mix of training, diet, and recovery is essential for maintaining excellent performances and avoiding injuries during competitions and training sessions. Aside from that, the physiology combines biomechanics, neuromuscular adaptations, training of the energy system, and agility training. The physical requirements for positional status consider the athlete's growth through a combination of anaerobic and aerobic capacity, speed, muscular strength and power, and body composition. The consolidation of all the physiological requirements makes it possible to create training plans that address each of these variables in order to maximise performance at the professional level of rugby union.
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