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Abstract

Objectives. The present study examined the impact of a single session of plyometric training (PT) and contrast
training (CT) on speed, agility, and power in young rugby players. The objective of this study was to ascertain which
method produced better immediate improvements.

Materials and methods. Thirty male rugby players at the national level (average age 14.3 years, height 1.51 meters,
weight 48.63 kg) took part in the study. The participants were randomly divided into two groups: 15 individuals were
assigned to a plyometric training plan, while the remaining 15 followed a contrast training routine. Before and after
the training session, each athlete was subjected to testing for sprint speed (5 m, 10 m, and 20 m), agility (assessed
using the Illinois Agility Test), jump height (measured via the countermovement jump, CMJ), and explosive leg
power (evaluated with reactive strength index, RSI). The plyometric protocol consisted of depth jumps, bounding,
hurdle hops, lateral bounds, and spring-loaded drop jumps, while the contrast protocol paired heavy resistance
exercises (85% 1RM) with biomechanically similar plyometric movements.

Results. Both interventions produced significant acute improvements across all performance metrics (p < 0.05). The
CTG demonstrated superior enhancements compared to the PTG in 5m sprint time (-6.14 % vs. -3.53 %, p < 0.001,
n’p = 0.79), 10m sprint time (-5.37 % vs. -3.76 %, p < 0.048, n’p = 0.68), 20 m sprint time (-3.90 % vs. -2.60 %,

p < 0.019, n’°p = 0.18), agility time (-4.95 % vs. -3.09 %, p < 0.001, n’°p = 0.94), RSI (+8.60 % vs. +5.91 %, p < 0.001,
n’p = 0.82), and CM]J height (+7.40 % vs. +5.79 %, p < 0.001, n°p = 0.36).

Conclusions. The study concludes that both training modalities acutely enhanced acceleration, agility, and power
performance in young rugby players. However, contrast training produced significantly greater improvements across
all metrics. The findings indicate that contrast training could be more useful than plyometric training for boosting
explosive strength in young rugby players following a single session. This may be associated with triggering stronger
short-term improvements in muscle performance.

Keywords: post-activation performance enhancement, youth athletes, sprint performance, change of direction,
explosive power, warm-up strategy.

Introduction and explosive efforts. Players are required to perform with
high levels of speed, strength, and agility to succeed on
the field (Smart et al., 2014). Quick acceleration over short
distances, typically 5 to 20 meters, is especially important

Rugby is a demanding, high-intensity sport that involves
repeated bouts of sprinting, stopping, changing direction,

© Saha, S, Obhrai, S., Astuti, Y., Manamkandath, M. P, & during game play. It enables athletes to break through
Dhoni, K., 2025. defenses, avoid tackles, or chase down opponents (Barr et

al., 2014; Cross et al., 2015a). Agility, which refers to the

(@ EECT'S"VS swift ability to change direction while staying balanced and
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in control, is also a critical aspect of rugby performance
(Sheppard & Young, 2006). Because of these physical
demands, coaches and trainers have placed increased
emphasis on specific training methods that target these
abilities (Beaven et al., 2011). To improve such qualities,
strength and conditioning professionals have adopted
strategies like plyometric and contrast training. (Baker,
2001; Markovic & Mikulic, 2010). Plyometric exercises rely
on the stretch-shortening cycle (SSC) to improve explosive
strength and the rate at which force is developed, called rate
of force development (RFD) (Markovic & Mikulic, 2010).
These drills often involve jumping, hopping, and bounding
exercises that make use of the SSC. These movements take
advantage of the elastic energy stored during the muscle’s
eccentric phase to boost force production in the following
concentric phase (Cormie et al., 2011). Studies have shown
that incorporating plyometrics into training programs can
lead to gains in vertical jump height, sprint acceleration, and
directional agility, especially in athletes involved in team
sports (Asadi et al., 2016; Ramirez-Campillo et al., 2015).
Contrast training, alternatively, blends heavy resistance lifts
with plyometric actions that mimic the same movement
patterns. This approach is thought to trigger post-activation
performance enhancement (PAPE), thereby improving the
body’s ability to generate power more effectively within the
same session (Docherty & Hodgson, 2007; Tillin & Bishop,
2009). This method aims to exploit the acute neuromuscular
potentiation following near-maximal muscle contractions,
potentially leading to enhanced performance in subsequent
explosive activities (Robbins, 2005; Seitz & Haff, 2016a).
While both training methodologies have shown promise for
improving athletic performance, there remains uncertainty
regarding their comparative acute effects (Hammami et al.,
2019a) which is also true in the case of young rugby players.
The reactive strength index (RSI) and countermovement
jump (CM]J) have been established as valid measures of
lower limb explosive power (Flanagan & Comyns, 2008),
while sprint times over various distances (5m, 10m, 20m)
represent key performance indicators in rugby (West et
al., 2013). However, the immediate responses to these
training stimuli and their potential to acutely enhance these
performance metrics warrant further investigation.

The majority of existing research has focused on chronic
adaptations to these training modalities, with comparatively
less attention given to their acute effects (Lockie et al., 2012;
Tobin & Delahunt, 2014). Understanding the immediate
performance changes following plyometric and contrast
training sessions could provide valuable insights for coaches
when designing pre competition warm up protocols or
implementing in-season training strategies that aim to
maximize performance without inducing excessive fatigue
(McGowan et al., 2015). The developmental stage of young
athletes presents another important consideration, as
responses to training stimuli may differ significantly from
those observed in adult populations (Lloyd et al., 2016).
Adolescent rugby players are still developing physiologically,
potentially influencing their neuromuscular responses to
different training modalities (Moran et al., 2017). However,
not much research haslooked at how these training methods
affect young rugby players in the short term. There’s clearly
a lack of studies in this area (Noon et al., 2015). This study
aimed to fill that gap by conducting a randomized controlled

trial comparing the immediate impact of plyometric and
contrasttrainingon several performance metrics. Specifically,
we examined how these interventions influenced sprint
acceleration over 5, 10, and 20 meters, agility, RSI, and CM]
height in adolescent rugby players. The goal was to provide
insights into how different explosive training techniques can
acutely affect physical performance in this age group. Such
findings could help coaches and practitioners refine their
training programs and warm-up routines to better prepare
young athletes for match demands.

Materials and Methods

Study Participants

The study included 30 adolescent male rugby players,
all of whom competed at the national level. Participants
were randomly divided into two groups of equal size: a
Plyometric Training Group (PTG; n = 15) and a Contrast
Training Group (CTG; n = 15). An a priori power analysis
was carried out using G*Power software (version 3.1.9.7;
Universitat Kiel, Germany), as recommended by Kang,
(2021) The analysis determined that a minimum of 20
participants would be sufficient to detect a moderate effect
size (f=0.25) with 80% statistical power and an alpha level of
0.05, using a repeated measures ANOVA for within-between
interactions. Allathleteshad atleast three years of competitive
rugby experience. Since participants were minors and
the intervention took place in Gwalior, Madhya Pradesh,
parental consent was obtained remotely. The team coach and
manager, acting as local guardians, gave their consent and
were present during the sessions. Before the study began,
both the players and their guardians were clearly told what
the study involved, its purpose, steps, risks, and possible
benefits. Participation was voluntary, and subjects could opt
out at any point without any negative repercussions. Strict
confidentiality was maintained throughout the research. To
keep the players safe, qualified strength and conditioning
coaches oversaw all sessions. Warm-ups were required, and
medical help was available on-site. The research followed
the ethical standards of the Declaration of Helsinki (World
Medical Association, 2013). The data collection for all
athletes was conducted in the month of February 2025.

Table 1. General details of the participants (average +
standard deviation), total number = 30

Age (Y) Height (mt)  Weight (kg) BMI
14.30 + 0.98 1.51 £0.02 48.63 +2.55 21.20 £ 0.91
Study Organization

A randomized controlled trial design was employed
to investigate the acute effects of plyometric and contrast
training on acceleration and agility. Pre- and post-test
measurements were conducted within a single training
session to assess immediate neuromuscular adaptations.
Participants attended two preliminary sessions: the first
for familiarization with testing procedures and training
exercises, and the second (72 hours later) for determining
one-repetition maximum (1RM) values for resistance
exercises used in the contrast training protocol. The
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experimental session was conducted after a 72-hour recovery
period following 1RM testing.

Familiarization Session

In the familiarization session, the athletes were shown
how all the tests and exercises would be done. This helped
minimize any learning effects. They performed submaximal
efforts of all tests (sprints, Illinois Agility Test, drop jumps,
and CM]J) and practiced the execution of all training exercises
with proper technique under supervision.

One-Repetition Maximum (1RM) Testing

The 1RM values for back squat, trap bar deadlift, and
lateral step-ups were determined following the protocol
described by Haff and Triplett (2021) (Haff & Triplett,
2021). After a standardized warm-up, participants
performed progressively heavier loads until they reached
their 1IRM within 3-5 attempts, with 3-5 minutes of rest
between attempts. For safety considerations with adolescent
participants, a conservative approach was taken where
technical failure was used as the endpoint rather than
absolute muscular failure.

| Assessed for eligibility (n=42) |

Enrollment
Excluded (n=5)
— | *Declined to participate (n=3)
*Other reasons (n=2)
Randomized (n=37)
Allocation
PTG (n=18) CTG (n=19)
( Follow-Up | Lost to follow up (n=3) Lost to follow up (n=4)
e “Received PTI (n=15) +Received CTI (n=15)
*Did not received allocated *Did not received allocated
intervention (n=3) intervention (n=4)
Analysis Analyzed (n=15) Analyzed (n=15)

*Excluded from
analysis (n=0,

*Excluded from
analysis (n=0;

Fig. 1. Inclusion and Exclusion Criteria

Training Intervention

Each group underwent a structured warm-up followed
by their respective training protocols:

Plyometric Training Group

This group performed a series of explosive bodyweight
exercises designed to enhance SSC efficiency and reactive
strength. The session included:

The acute plyometric training program presented in
Table 2 was specifically designed for adolescent rugby players,
aiming to improve explosive strength, reactive capability,
and the efficiency of the SSC. These physical attributes are
essential for key actions in rugby such as sprinting, tackling,
and quick directional shifts.

Table 2. Plyometric Training Plan for Young Rugby Players

Exercise Sets Reps/Distance
Depth Jumps 3 5 reps
Bounding 3 20m
Hurdle Hops 3 5 reps
Lateral Bounds 3 10 reps per leg
Sprint Loaded Drop Jumps 3 4 reps

90 sec between
sets, 3 min
between exercises

Rest Period

The session consisted of five targeted exercises. Depth
Jumps (3 sets of 5 repetitions) were included to enhance
vertical power and optimize SSC utilization. Bounding drills
(3 sets covering 20 meters) focused on improving horizontal
force production and increasing stride length.

Hurdle Hops (3 sets of 5 reps) were incorporated to build
rhythm, coordination, and vertical explosiveness. Lateral
Bounds (3 sets of 10 reps for each leg) aimed at reinforcing
lateral stability and agility. In addition, Sprint Loaded Drop
Jumps (3 sets of 4 repetitions) were used to replicate sport-
specific explosive movements and transitions on the field.

To promote recovery and maintain high-quality
performance, 90 seconds of rest was provided between sets
and 3 minutes between each exercise. This structure also
serves to minimize the risk of injury during the session.

Contrast Training Group

The contrast training protocol for this group was based
on the principle of post-activation potentiation (PAP),
involving the pairing of high-load resistance exercises with
explosive plyometric movements. The session included:

Table 3. Contrast Training Plan for Young Rugby Players

Exercise Sets Reps/Distance
Back Squat (85% 1IRM) + 3 3 reps + 5 reps
Box Jumps

Trap Bar Deadlift (85% 3
1RM) + Hurdle Hops

3 reps + 5 reps

Sled Push + Sprint 3 20m + 20m
Lateral Step-Ups (80% 3 3 reps per leg + 8
1RM) + Lateral Bounds reps per leg

90 sec between
sets, 3 min between
exercises

Rest Period

As outlined in the session included four key contrast
pairings. The first pair involved the Back Squat performed
at 85% of one-repetition maximum (1RM), immediately
followed by Box Jumps. Each pairing was completed
for 3 sets, with 3 reps of squats and 5 reps of jumps. This
combination was selected to boost lower limb strength and
vertical explosive power.

Next athletes performed Trap Bar Deadlifts (85% 1RM)
paired with Hurdle Hops, again using the 3x3 and 3x5 set-
rep structure. This sequence was designed to strengthen the
posterior chain and improve reactive force output.
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The third pairing included Sled Pushes and short-distance
Sprints, each performed over 20 meters for 3 sets, targeting
acceleration and horizontal power production. The final con-
trast set combined Lateral Step-Ups at 80% 1RM with Lateral
Bounds, 3 reps per leg for the resistance work and 8 reps per
leg for the plyometric drill. This pairing aimed to build unilat-
eral leg strength and support agile lateral movements.

Rest periods were built into the session to optimize
training quality: 90 seconds between sets and 3 minutes
between each contrast pairing. The entire session lasted
around 38 minutes, matching the duration of the plyometric
training protocol to ensure both groups could train
concurrently with equal workload distribution.

Measurements and Data Collection

To evaluate the immediate impact of the training proto-
cols, performance tests were carried out both before and right
after the intervention. These tests focused on key physical
attributes: acceleration, agility, reactive strength, and lower
body power. Acceleration was measured using sprint tests
over 5, 10, and 20 meters. Electronic timing gates were em-
ployed to capture precise and consistent timing data, ensuring
measurement accuracy (Cross et al., 2015b). Agility was as-
sessed using the Illinois Agility Test, a widely recognized tool
for assessing multidirectional movement and rapid changes
in direction (Lockie et al., 2013). This test is commonly used
in sport performance settings due to its reliability. Reactive
strength was examined using the RSI, calculated from drop
jump performance. This metric reflects the efficiency of the
SSC (Byrne et al., 2017), offering insight into an athlete’s abil-
ity to switch quickly from eccentric to concentric muscle
action. Lower limb power was assessed using the CM]J, pro-
viding insight into explosive strength and neuromuscular
performance (McMahon et al., 2018). To maintain consisten-
cy and data integrity, all assessments were conducted under
standardized conditions by trained professionals, ensuring
high reliability and validity in measurement outcomes.

Randomized Controlled Trial
N= 30 Male Rughy Players

[ Study Timeline: Three Sessions with 72-hours Intervals ]

Session 1 Session 2

70 72h Session 3
Familiarization — 1RM Testing — Experimental Session
Test & Exercise Introduction Back Squat, Trap bar DL, etc. Pretest Training Posttest

[ Random Assignment to Training Group ]

Plyometric Training group (PTG) Contrast Training group (CTG)
=15 N=15

Exercises:

o Depth Jumps (3x5)

o Bounding (3x20)

o Lateral Bounds (3x10/leg)

Exercise Pairs:
o Squat (85% IRM) + Box Jumps (3x3+5)
o Trap bar DL (85% IRM) + Hurdle Hops
o Lateral Step Ups + Bounds (3x3+8/leg)

Assessment Timing: Immediately Pre & Post Training Intervention

[ Performance Metrics: 5m/10m/20m Sprint, Agility, RSI, CMJ ]

Fig. 2. Study Methodology and Design Flowchart

Statistical Analysis

The statistical evaluation was performed using IBM SPSS
(Version 29.0.0, IBM Corp., New York, USA). To check for

normal distribution in the dataset, the Shapiro-Wilk test was
employed. Descriptive statistics, such as mean, median, and
standard deviation, were calculated to provide an overview
of the data. These measures helped in identifying central
trends and variability in performance metrics. A repeated
measures ANOVA was applied to examine both within-
group and between-group differences across time points.
This allowed for detection of any interaction effects between
the training method and performance outcomes. Effect sizes
for the main and interaction effects were reported using
partial eta squared (n®). These were interpreted as small
(<0.06), moderate (0.06 to 0.13), or large (=0.14), in line with
the guidelines from (Saha et al., 2025). All statistical analyses
were conducted using a predetermined alpha level of 0.05 to
determine significance.

Results

The study protocol was completed by all the 30
participants with no adverse events reported. Descriptive
statistics and results from the repeated measures ANOVA
are presented in Table 4 and Figure 1.

The Table 4 outlines the immediate effects of the two
training interventions, PTG and CTG on key performance
indicators such as sprint times (5 m, 10 m, and 20 m),
agility, RSI, and CM]J height. Both groups showed noticeable
improvements in sprint performance over all measured
distances. The times for 5 m, 10 m, and 20 m sprints
were significantly reduced post-training in each group.
However, athletes in the CTG displayed more pronounced
gains. Specifically, CTG participants recorded a 6.14 %
drop in 5 m sprint time, a 5.37% decrease over 10m,
and a 3.90 % improvement at the 20 m mark, indicating
more effective acceleration enhancements compared to
PTG. The PTG also showed notable improvements, with
reductions of 3.53% (5 m), 3.76% (10 m), and 2.60 % (20
m). Statistical analysis confirmed significant effects, with
F-values ranging from 4.25 to 107.67 and p-values below
0.05, indicating meaningful performance enhancements.
Agility improvements were more pronounced in the CTG
than in the PTG. The CTG showed a 4.95% reduction in
agility time, whereas the PTG recorded a 3.09 % reduction.
A highly significant effect (F=442.86, p < 0.001, n’p = 0.94)
was observed, demonstrating the substantial impact of
both training modalities, with CTG yielding superior
agility gains. The RSI, a key measure of explosive strength
and neuromuscular efficiency, showed a greater increase
in the CTG (8.60 %) compared to the PTG (5.91 %). The
statistical analysis revealed a strong effect size (F = 127.94,
p < 0.001, n’p = 0.82), highlighting the effectiveness of
complex training in enhancing rapid force production. CMJ
performance, indicative of lower-limb power, exhibited
improvements in both groups, with the CTG achieving a
7.40 % increase and the PTG a 5.79 % increase. The effect size
was moderate (n’p= 0.36, F = 15.95, p < 0.001), suggesting
that complex training provides a marginal advantage in
jump performance over plyometric training alone.

Discussion

The primary objective of this research was to explore how
a single session of plyometric and contrast training acutely
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Table 4. Pre- and Post-Test Performance Analysis of Sprint Speed, Agility, Reactive Strength, and Jump Performance in

Plyometric and Complex Training Groups

Variables Groups Pre data Post data A (%) SS F p n’p
PTG 1.13 £.016 1.09 +.018 -3.53

5mt Sprint .002 107.67 <0.001* .79
CTG 1.14 £ .012 1.07 £.014 -6.14
PTG 1.86 £.016 1.79 +£.018 -3.76

10mt Sprint .002 4.25 <0.048* .68
CTG 1.86 £.014 1.76 £.015 -5.37
PTG 3.07 £.025 2.99 £.037 -2.60

20mt Sprint .007 6.25 <0.019* .18
CTG 3.07 £.022 2.95+.023 -3.90
PTG 17.14 + .021 16.61 +.025 -3.09

Agility .339 442.86 <0.001* .94
CTG 17.15 +.023 16.30 +.035 -4.95
PTG 1.86 £ .011 1.97 £.013 591

RSI .010 127.94 <0.001* .82
CTG 1.86 £ .011 2.02 +£.016 8.60
PTG 38.48 +.035 40.71 + 470 5.79

CM] 1.398 15.95 <0.001* .36
CTG 38.48 £.042 41.33 +.345 7.40

influences short-distance sprinting, agility, RSI, and CM]J
height in adolescent rugby players. Both training modalities
led to significant improvements across all parameters,
with contrast training demonstrating consistently greater
gains. To put numbers on it, the CTG group reduced their
5 m sprint times by 6.14% while PTG improved by 3.53 %.
Similarly, for 10 m sprints, CTG dropped 5.37%, compared
to PTG’ 3.76 %. At 20 m, CTG saw a 3.90 % reduction,
PTG just 2.60 %. In agility, CTG improved 4.95%, PTG by
3.09 %. RSI and CM] followed the same trend. The CTG
had an 8.60 % increase in RSI versus 5.91% in PTG. CM]
height rose 7.40 % in CTG, 5.79 % in PTG. These results are
consistent with what earlier research has shown on PAPE,
which suggest that muscle output can temporarily improve
after engaging in heavy or intense conditioning exercises
(Blazevich & Babault, 2019). PAPE describes a short-lived
increase in muscular performance triggered by a preceding
high-intensity activity. (Blazevich & Babault, 2019). In
contrast training, the combination of heavy resistance
followed by explosive movement appears to more effectively
activate this mechanism than plyometric exercises alone.
This sequence likely “primes” the neuromuscular system,
enabling greater power output during subsequent high-
velocity movements (Seitz & Haft, 2016b). One explanation
for CTG’s superior results is the more robust recruitment
of high-threshold motor units, particularly Type II (fast-
twitch) fibres, which are essential for producing rapid
and forceful contractions (Hodgson, et al., 2005). While
plyometric training alone can also activate these fibres,
the inclusion of heavy resistance work may provide a more
intense and effective stimulus (Barra-Moura et al., 2024).
On a neural level, contrast training enhances corticospinal
excitability and reduces inhibitory reflexes, improving the
nervous system’s efficiency in quickly activating the muscles
(Lorenz, 2011). This likely played a significant role in the
improved RSI and short sprint performance, especially in
the 5 and 10 m tests where explosive starts are critical. Bevan
etal, (2010) reported similar results, finding that heavy back
squats improved sprint times in elite rugby players.
Mechanically, contrast training may increase
musculotendinous stiffness, enhancing the SSC. A stiffer

muscle-tendon unit facilitates quicker and more efficient
force transmission, which is particularly beneficial for
sprinting, jumping, and direction changes (Ramirez-
delaCruz et al., 2022). While plyometric movements already
utilize the SSC, the heavy pre-load in contrast training likely
improves elastic energy storage and utilization during the
explosive phase (Hammami et al., 2019b). There may also
be a psychological component. Lifting heavy loads before
performing explosive tasks can increase arousal and focus,
temporarily boosting performance (Gould, 2021). Though
this area is less studied, it’s frequently cited by coaches and
athletes as a practical advantage of contrast or complex
training. Contrast training offers a more holistic and
powerful stimulus, producing more noticeable short-term
performance improvements. Notably, this appears to be the
first study directly comparing the acute effects of plyometric
and contrast training in adolescent rugby players. Although
this limits direct comparison with prior work, parallels can
be drawn. Jeffreys, et al., (2019) reported RSI improvements
in collegiate rugby players following both high- and low-
volume plyometric programs. Although their intervention
lasted several weeks and involved older athletes, the 5.91 %
RSI improvement observed in our PTG after just one session
echoes their conclusion that even low-volume protocols can
be effective. Interestingly, our CTG’s RSI improvement of
8.60 % exceeded Jeffreys’ long-term gains, likely due to the
immediate potentiation effect of combining resistance and
explosive exercises.

Vissing et al., (2008) reported that plyometric training
led to greater improvements in muscle power compared
to resistance training among untrained young men. This
observation is consistent with the outcomes seen in our
PTG. Interestingly, CTG demonstrated even greater acute
performance gains. This suggests that combining resistance
and plyometric exercises may provide a more effective
stimulus for neuromuscular activation. It’s important to
mention that Vissing’s study involved untrained adults,
whereas our participants were trained adolescent athletes,
this difference in training background may partly explain
the variation in results. Additional support comes from
Huang et al., (2023) and Chikhalkar, (2018), who found
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plyometric training improved speed, agility, and explosive
strength in elite and adolescent basketball players,
respectively. While the populations and sports differ, the
underlying neuromuscular adaptations appear comparable.
Our CM]J findings also resonate with those of Vissing et
al., (2008), who demonstrated that plyometric training
effectively boosts jump performance. The enhanced jump
height in both PTG and CTG, particularly after a single
session, underscores the responsiveness of explosive power
to acute neuromuscular stimuli. These improvements likely
contributed to the observed sprint gains, as increased reactive
strength and vertical power are closely tied to acceleration
capability. When it comes to agility, our findings may be
among the first to document acute improvements following
a single PT or CT session. Both CT and PT programs lasting
6-12 weeks have been shown to improve agility and change
of direction ability in youth soccer and basketball players
(Garcia-Pinillos et al., 2014; Latorre Romaén et al., 2017).
The improvements in Illinois Agility Test scores add new
evidence that both training types can immediately enhance
change-of-direction ability, with contrast training again
proving more effective. From an applied perspective, the
outcomes of this study offer valuable insights for coaching
practices. When time is limited, such as before a game or
during a tapering phase, contrast training could serve as
a time-eflicient tool to boost short-term performance. Its
effects are immediate and multifaceted, making it a smart
option for enhancing speed, agility, and power on short
notice. This study has limitations. It focused solely on male
adolescent rugby players, limiting generalizability. The
intervention assessed only acute effects, without examining
long-term adaptations. Additionally, muscle activity was not
measured directly, which leaves gaps in our understanding
of underlying physiological mechanisms. Future research
should explore different age groups, sports, and genders,
while incorporating electromyographic and hormonal
markers for deeper insight.

Conclusions

Both PTG and CTG produced immediate performance
improvements in sprint speed, agility, RSI, and CM] height.
However, contrast training consistently resulted in greater
gains, likely due to its ability to stimulate both neural and
muscular systems more effectively. For coaches aiming to
optimize short-term athletic performance in youth rugby
or similar sports, contrast training presents a potent and
practical strategy.
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BusHaueHHA 6e3nocepefHbOro BIJIMBY NAiOMeTPUYHOIO
Ta KOHTPACTHOro TPeHYBaHHA Ha NOKa3HWKN
NPUCKOPEHHA Ta CNPUTHOCTI IOHUX perbicTiB:
PaHaoMmi3oOBaHe KOHTPOJZIbOBaHe AOCNIAXKeHHA

Coxom Caxa'cP, Cimpan O6xpair* P, IOni AcTyTi* <P,
y
Moxamep IIpinc Manamkangat*“’E, Kaman [Joni'PF

"Harjionanpunit iHctuTyT pisryHOro BUXOBaHHA iMeHi Jlakiimibas

*YuiBepcuret I'ypy Hanak [leB
‘[TagaHrCHKUII IepyKaBHMIT YHIBEPCUTET

‘YuiBepcureT disuyHOro BUXOBaHHA Ta cnopty TaminHagy

ABTOpPCHKMIT BKTAJ: A — Am3aitH gocnipkenHs; B — 36ip ganux; C — craraHanis; D — migroroska pykormucy; E — 36ip komrtis

Pedepar. Crarts: 9 c., 4 Tabn., 2 puc., 46 mxepern.

Merta gocnifiskeHHA. Y NpeCcTaBlIeHOMY JOC/i/PKeHHI BUBYABCSA BIUIMB IIPOBEJIEHHA OJHOTO 3aHATTA 3 IJIIOMETPUYHOTO
tpenysanH: (IIT) ta koHTpacTHOTrO TpeHyBaHHA (KT) Ha MOKaSHMKM LMIBUAKOCTI, CHPUTHOCTI Ta MOTYXXHOCTI y IOHMX perbicTis.
Meroxo gocnipkeHHs 6yo 3°scyBarty, sika 3 3a3Ha4eHNX MeTOAMK 3abe3iedye 6inbiry eeKTUBHICTD 3 TOUKM 30PY IOTIIIIIEHHS
GesrocepeHix pe3ynbTaTis.

Marepianmu ta MeTopu. Y [JOCTiZKeHH] B3situ yaacTb 30 per6icTiB HaIlioHaIbHOTO PiBHS 40/10BivO0I cTati (cepenHii Bik 14.3
poxku, 3pict 1.51 MeTpa, Bara 48.63 Kr). Y4acHMKIB Oy/I0 POSIO/IEHO 3a METOZOM paHfoMisauil Ha ABi rpymu: 15 ocib gomy4du-
JIUCA JI0 IJIaHy IUTIOMETPUYHMX TPEHYBaHb, a peluTa 15 — 1o mporpaMm KOHTPacTHUMX TpeHyBaHb. Ilepen moyaTkom Ta micnA
3aBeplIeHHs TPeHYBaIbHOI cecii KOKeH CIIOPTCMEH IIPOXOAUB TeCTYBaHH Ha IIBUAKICTh COpUHTY (5 M, 10 M i 20 M), CIpUTHICTD
(BuMiproBamach 3a JOIOMOTo0 ITiHOCHKOTO TeCTy Ha CIIPUTHICTD), BUCOTY CTpUOKa (BUKOHAHH:A CTprOKa 3 KoHTppyxoM, CKP)
Ta BIOYXOBY MOTY)XHICTb Hir (OLjiHIOBa/lach i3 BMKOPMCTAHHAM iHAeKCy peaktusHOI cum, IPC). TnioMeTpryHMii IpOTOKONI
CKJIafiaBcs 3i CTPMOKIB y IIMOMHY, CTPUOKIB 3 Bi/JIITOBXYBAHHAM I IiJHATTAM KOJIiH, CTPUOKIB Yepes 6ap’epi, 60KOBUX CTPMOKiIB
i cTpnOKiB 3 HeBenuKol MWIATGOPMU i3 HPY>KHUM BifJIITOBXYBaHHAM, TOAI SIK KOHTPACTHMII IIPOTOKOJI IIOEAHYBAB iHTEHCUBHI
cunosi Brpasu (85% 1ITM) 3 6ioMexaHiYHO aHATOTIYHUMM IUTIOMETPUYHUMM PyXaMU.

Pesynprati. O6mBi iHTepBeHLIil cOpysiu 3HaYHOMY e()eKTUBHOMY IOJIIIIEHHIO 33 BCiMa IMOKa3HMKaMM Pe3y/IbTaTyB-
HocTi (p<0.05). Ipyma, 1110 BUKOHYBaIa IPOrpaMy KOHTPACTHUX TPEHYBaHb IIPOEMOHCTPYBaIa Kpallli pe3y/IbTaTy IIOPiBHAHO 3
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IPYIOI0 IUTIOMETPUYHMX TPEHYBaHb LIONO IIOKA3HMKIB Yacy BUKOHAHHA CIPUHTY Ha 5 MeTpiB (-6.14 % mpotu -3.53 %, p < 0.001,
n°p=0.79), yacy BUuKoHaHHs CIpuHTY Ha 10 MeTpiB (-5.37 % npotn -3.76 %, p< 0.048, n°p = 0.68), yacy BUKOHAHHS CIIPUHTY Ha 20
meTpiB (-3.90 % mpotn -2.60 %, p<0.019, n’p=0.18), yacy peakuii cuputrOCTi (-4.95 % mpotu —3.09 %, p<0.001, n’p=0.94), IPC
(+8.60 % mpotu +5.91 %, p < 0.001, n*p = 0.82) Ta Bucotu CKP (+7.40 % npotu +5.79 %, p < 0.001, n*p = 0.36).

BucHosku. IIpoBefieHe JOCTiKeHHs JO3BO/IAE 3pOONTI BUCHOBOK, 1110 0OM/iBa B/ TPEHYBAaHb 3HAYHO IOKPAIIMIIN T10-
KasHMKU IIPUCKOPEHH, CIIPUTHOCTI Ta IIOTY)XKHOCTI 10HMX perbictiB. OfHaK BUKOHAHHA KOHTPACTHOTO TPEHYBaHH 3a0e31e4nsio
3HAYHilli ITOJINIIEHHA Pe3y/IbTaTiB 3a BCiMa IOKasHMKaMM. PesynbraTy JOCHI)KEHHA CBi¥aTh, 1[0 KOHTPACTHE TPEHYBaHHA
MoKe 6yTH eeKTUBHIIINMM 32 IULiOMEeTpUYHE TPEHYBaHHSA 3 TOUKM 30pY IifIBUIIEHHA BUOYXOBOI CUIM y IOHUX perbicTi Bike
HiC/Is1 IPOBeeHHs OZHOro 3aHATTs. Lle MoXke 6yTH [IOB’513aHO 3 aKTUBI3aIi€I0 IHTEHCUBHIIINX KOPOTKOCTPOKOBMX MTO3UTUBHUX
3MiH [TOKa3HMKIB M 5130BO1 TIpale3/JaTHOCTI.

Knio4oBi cmoBa: nmocTakTyBalliiiHe MiflBUIIIEHHA Pe3yAbTaTUBHOCTI, I0Hi CIOPTCMEHN, CIIPMHTEPCbKA Pe3yIbTaTUBHICTD,
3MiHa HaIIPSIMKY PyXy, BUOYXOBa MOTY>KHICTb, CTPaTeris pO3MMUHKIL
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