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ABSTRACT

The purpose of the present study was to investigate the effect of plyometric and resistance training on agility, speed
and explosive power in soccer players. 30 male soccer players who aged 18-25 voluntarily participated in the study.
They were randomly assigned in plyometric (n=15) and resistance (n=15) groups. Both groups performed selected
soccer-specified plyometric and resistance training for 8 weeks. Data was analyzed using paired t-test, independent
t-test, and covariance statistical methods. The results showed that levels of agility, speed, and explosive power in
plyometric training group (p=0.0001), and agility and explosive power in resistance training group (p=0.0001)
were significantly improved in post-test compared to pre-test. Between-groups comparison showed better recordsin
agility, speed and explosive power for plyometric compared with resistance training group after eight weeks
(respectively p=0.032, p=0.0001 and p=0.002). According to the results, it can be concluded that both plyometric
and resistance training exercises increase agility and explosive power and reduce sprint time in football players.
Plyometric exercises also showed more favorable effects on study variables compared with resistance exercises.
Therefore, these types of training methods are suggested to soccer players and coaches for improving speed and
performance skill.
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INTRODUCTION

Professional soccer players perform a large nundfeexplosive bursts such as shooting, jumping, ltagk
sprinting and pace changing during a football mdfcB]. Agility is the ability to change directicaand maintain or
control body position in some sport movements. Sdraming exercises help improve agility by infheéng

neuromuscular adaptation, muscle spindles, Goiglda organs, tendons, joints and balance and boditign

control [4,5]. Training exercises which includemtng, starting, and direction changing and hay@aosive nature
can help athletes to improve agility. Plyometraining exercises improve agility in soccer playd;$]. Speed is of
great importance in sports such as football, whighude direction and acceleration change and tepjl,7].

Explosive power is also an important factor in fagscles of professional football players. It iswanportant to
obtain a level of explosive power in football. Expive power is one of the essential factors folifgkiathletes,

which enables them to achieve their peak jump heigbwever many explosive movements require litiiee.

Therefore, obtaining maximum muscle strength frbenmajor muscle groups of the lower limb for exjpMegpower
needs particular resistance training exercise$.[8,9

Russian athletes first used plyometric exercisesl90 summer Olympics as a type of explosive tngini
Plyometric training is a type of neuromuscularrtiag leading to increased explosive power to usgimmam power
in minimum time. This training causes some charigaseuromuscular system and improves muscle's gitrei

response rapidly and strongly during competitidi®.[Lenhart et al (2009) in study investigated ¢fffect of eight
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weeks of plyometric training on speed and explogpmver of volleyball players and observed significa
improvements in these variables values [8]. BalgR011) in a study examined the effects of plyiimexercises
on agility of youth basketball players and obsersigghificant improvements [5].

Resistance training has also become an essentihbthéo improve athletes” speed and explosive poResearch
results show that resistance training improves asipé power, vertical jump and speed in profesdicoacer
players by affecting the leg extensor muscles IBR,Miller et al (2006) in a study investigatece teffect of six
weeks of plyometric training on young athletesliggiand observed significant improvements [4].amother study,
Shahidi et al (2012) examined the effects of ewgitks of resistance training on speed and explgsiveer in male
soccer players and observed significant improvesenthese variables [12].

Agility, speed and explosive power are qualifyingmponents of physical fitness and desirable athleti
performance, and play a key role in most sportpe@ally football. Plyometric and resistance tragnican be a
prerequisite for coaches and athletes successlBl04]. Therefore, this study investigated the afteéf plyometric
and resistance training on agility, speed and esiypdopower of soccer players.

MATERIALS AND METHODS

The subjects of this study were 30 male soccereptawho aged 18-25years old. The subjects wereoralyd
divided into plyometric (h=15) and resistance (nr@fups. To perform the study, the research tqpicpose, as
well as the method of execution was explained ¢osihbjects. Then the subjects voluntarily consetuqthrticipate
in the study and signed a medical health questiomn@he criteria for participating in the studycinded general
health, lack of a specific diet and medication,,a® sport field. In addition, the questionnaidesermined that
any of the subjects had not participated in reguémistance and plyometric exercises before anyg tere

forbidden to participate in such exercises exaeé specific training program.

The correct way to perform the exercises was empthto the subjects at the preparatory meetingréefe main
test. At first, 40-meter sprinting, 4% 9 agilitydasargent jump tests were used to measure explpsiver of the
subjects of both groups. In addition to regularcendraining for eight weeks, subjects in both goperformed
their groups' specified exercises three times akviee 60 minutes per session. After eight weeks, tists were
performed again to collect the data.

Plyometric Training Program

The subject warmed up for 15 minutes consistingogiging and stretching. Then plyometric exercisesrew
performed for 40 minutes and they performed safging and stretching to cool down and recover omiinutes
[15].

Resistance Training Program

Resistance training exercises were performed tdess a week during the eight-week period. The tasie
training program started with warm up, and contthbby some exercises such as smith press, seates, gopiat,
lying dumbbell leg cruel, leg extension, leg presanding barbell crul, lying barble extension, aitdip and finally
the subjects cooled down. At the beginning of thedys the exercises were conducted with one maximum
repetition, 60% intensity while one maximum repetit and 10% intensity were added each the two sieek

Statistical Methods

Statistical analysis was performed using SPSS aers8. Data normality was investigated using thémGgorov-
Smirnov test. Paired t-test was used for withinagraomparison and independent t-test and covariaece used
for between-groups comparison. The significancellefthe test was considered(}05.

RESULTS

Within-group comparison of research variables isspnted in table. The results showed that the desfelgility,
speed, and explosive power in plyometric group (p801), and agility and explosive power in resistatraining
group (p=0.0001) were significantly improved at tpest compared with pre-test. However, there was n
significant difference in speed at post-test corapavith pre-test (p=0.499).

Table 2 compares the measured average betweemvdhgroups. Between- groups comparison showed tfet t
plyometric training group registered better recardsgility, speed and explosive power comparedh witsistance
training group after eight weeks (respectively 32, p=0.0001 and p=0.002).
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Table 1. Comparison of within-group variables in boh groups (Means+Sd)

Parameter phase| Plyometric Training| P-value| Resistee Training | P-value
iy [ [ 10285 o [ 10584 oo
speed post | s a0s010 | 000 5 75i005 | 04%
Explosive Power Eg;t 22:22;'2:‘11; 0.0001 323'222‘;5522 0.0001

Table 2. Comparison of between-group variables indth groups (Means+Sd)

Parameter Plyometric Training | Resistance Training| Pvalue
Agility 10.04+0.33 10.50+0.41 0.032
speed 5.20+0.19 5.73+0.28 0.0091
Explosive Power 48.33+6.45 38.3345.32 0.002

DISCUSSION

The present study was designed to investigatefthet®f plyometric and resistance training on iagilspeed and
explosive power in soccer players. The results gbtivat eight weeks of plyometric training had gigant effects
on agility records reduction. The results were iant with Bal et al (2011) but did not match witemaglu et al
(2012). Plyometric training affects muscle spindl&olgi-tendon, tendons, joints, balance and bodgyitjpn
controlling [4]. Maybe neuromuscular adaptationsseal by plyometric exercises affects muscle spindbolgi-
tendon, tendons, joints, balance and body posta@nirolling favorably and this led to agility imprement in these
athletes.

The results showed that eight weeks of plyometaiming had significant effects on speed recordsicgon. These
results were consistent with Mohebi et al (2012)did not match with Hosseini et al (2011). A numbéfactors
such as muscle length, strength, age, gender, tampe, body shape, force and flexibility can havefound
impacts on speed [19]. Probably plyometric exeecled to speed improvements by affecting musclgtterforce,
muscle temperature, strength and flexibility during eight weeks.

The results showed that eight weeks of plyometdining increased explosive power significantlyeTlsults were
consistent with Lenhart et al (2009) but did notechavith Lamontage et al (2011). Plyometric isairting method,
which is widely used to improve muscular strengttgénerate explosive power [1]. This method lethtweased
explosive power in subjects by rapid strength potidn and nervous system improvement after eiglekse

The results showed that eight weeks of resistaiadeiig had significant effects on reducing agiliecords. These
results were consistent with Miller et al (2006} blid not match with Tartibyan et al (2012). Agilialong with

other factors such as balance, coordination, spemsler, and reaction speed is one of the physitwsds factors
related to skills [22]. Probably, muscle fibers astpophy due to resistance training led to the etib] ability to

change situation and direction rapidly without tasprecision and balance.

The results showed that eight weeks of resistanaggirig had not significant effects on reducingespescords. The
results were consistent with Tartibiyan et al (20&at did not match with Shahidi et al (2012). Rersh results
show that resistance training improves speed ifiepsional soccer players by affecting leg extemsoscles [1].
Apart from increasing power, other factors suchmascle length and temperature, body shape andifligxialso
should be noted in speedy performances.

The results showed that eight weeks of resistararinig had significant effects on increasing esple power.
These results were consistent with Shahidi et @092 but did not match with Lamontage et al (20INgrves
adaptation improves strength in the first 3-4 weafkeesistance training. Muscle hypertrophy createsncrease in
the size and function of muscle fibers after 8-1&ks of resistance exercise [6]. Probably neuraptations and
hypertrophy caused by resistance exercises, imgrexplosive power in these subjects.

The results showed that the plyometric group regést better records in agility, speed and explogiverer
compared with the resistance group after eight wedaybe neuromuscular adaptations caused by plymme
exercises affected muscle spindles, Golgi-tendenddns, joints, balance and body position contrglimore
favorably and this led to agility improvements e$e athletes. Also in the plyometric group mayteeibcreased
speed of message transfer from muscle to the negméer and vice versa led to better records in cspest
compared with the resistance training group. Moeepabout explosive power, probably fast twitch onatnits are
more called in plyometric exercises in comparismresistance exercises. By calling for this typéitudr the larger
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motor units which have higher discharge, frequeneidl be involved and they produce more power to#mer
types of muscle fibers.

CONCLUSION

According to the results, it can be concluded thigometric and resistance-training exercises wédfectve in

increasing agility and explosive power and redudpgnt time in soccer players. Plyometric trainimgd more
favorable effects on the study variables comparétth wesistance exercises. So these training metlaods
recommended to soccer players and coaches for imgrepeedy and skilled performances.

REFERENCES

[1] Haghighi A, Moghadasi M, Nikseresht A, Torkfar Haghighi M,Eur J Exp Biol, 2012 2, 2351.
[2] Chelly SM, Ghenem AM, Abid K, Hermassi S, TalikkaShephard JRJ, Srength Cond Res, 2010 24, 2676.
[3] kumar R,Inte J Behavioral Social Mov Sci, 2013 2, 176.

[4] Miller GM , Herniman JJ, Ricard DM, Sports Sci Med, 2006 5, 465.

[5] Bal SB, Kaur JB, Singh Brazilian J Biomotricity, 2011, 4, 278.

[6] Johnson S, Sburns S, Azevedol#t,J Exerc Sci, 2013 6, 133.

[7] Cherif M, Said M, Chaatani S, Nejlaoui O, Gorixi Abdallah A,Asian J Sports Med, 2012 1, 28.
[8] Lehnert M, Lamrova |, Elfmark MActa Univ Palacki Olomuc Gymn, 2009 39, 66.

[9] Markovic G,Br J Sports Med, 2007, 41, 355.

[10] Zearei H, Ramezanpourb MR, Pakdeland Basic Appl Sci Res, 2013 3, 343.

[11] Fernandez BC, Gonzalez TC, Vecino CJ, Curiel AHum Kinet, 2013 36, 126.

[12] Shahidi F, Mahmoudlu GA, Mohammad YN, Lotfi 87n Biol Res, 2012 3, 2717.

[13] Bandyopadhyay S, Mitra S, GayenlAdia J Res, 2013 7, 251.

[14] Alam S, Pahlavani AH, Mehdipour &Rhysic Edu Sport, 2012 10, 98.

[15] Radcliffe JC, Farentinos BBlyometrics: explosive power training: jumping in to plyometrics, Talebpour M,
1958 PP 246.

[16] Alemdaroglu U Journal of Human Kinetics, 2012 31, 158.

[17] Mohebbi H, Rahnama N, Moghadassi M, RanjbaMiddle East J Sci Res, 2012 12, 401.

[18] Hosseini SS, Rostamkhany H, PanahiAvin Biol Res, 2011, 2, 281.

[19] Mokhtari P, Rostami R] motion, 2003 24, 57.

[20] Lacasse ML, Nadon R, Goulet EBf J Sports Physiol Perform, 2011, 6, 533.

[21] Tartibian B, Mardani A, Ravasi AA, Tolouei Aliania J Health Physic Act, 2012 3, 7.

[22] Lotfi GH, Gaeini A,Olympic quarterly, 2003 2, 95.

386
Pelagia Research Library



