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ABSTRACT

The purpose of the present study was to investigate the effect of 8 weeks of strength and plyometric training on
anaerobic power, explosive power and strength quadriceps femoris muscle in Soccer Players. 20 male soccer
players who aged 20-30 voluntarily participated in the study. They were assigned in strength (n=10) and plyometric
(n=10) groups. Both groups performed selected soccer-specified strength and plyometric for 8 weeks. Data was
analyzed using paired t-test, independent t-test statistical methods. The results showed that strength Quadriceps
femoris muscle dtatistically significant increase in post-test compared to pre-test in strength training group
(p=0.015) and explosive power in statistically significant increase in post-test compared to pre-test in plyometric
training group (p=0.021). Between-groups comparison showed better records in explosive power for plyometric
compared with strength training group after eight weeks (p=0.049). The results showed that both strength and
plyometric training improves physical fitness in soccer players. Therefore, recommended that both types of training
programto prepare their benefit.

Keywords: anaerobic power, explosive power, strength quagsademoris muscle, strength training, plyometric
training, Soccer players.

INTRODUCTION

Strength training wide range of types of plyometriaining includes strength training as it involvasning
downhill. This trainingimproves basic motor skills such as sprinting thngnand jumping and advances in basic
motor skills can lead to better performance whe&meg[1,2].

Plyometric training is popular among in soccer play and plyometric training is executed with aldgoancrease
dynamic muscular performance. In these exercisescles undergo a rapid elongation followed by améuiate
shortening, utilizing the elastic energy storedimyrthe stretching phase [3,4]. These exercises mgprove
performance in sports such as hockey, basketbak, ¢climbing, soccer and volleyball helps [5].

Most sports activities are implemented as a contioinaf all three metabolic energy devices withiwas ratios are
used [6]. Soccer players during a football matatious forms of skills and performance to exhibitipdic motion.

One characteristic of a football game is continubussts. The activation status of both aerobic anderobic
energy systems require energy to do during the gamagjuired [7].

In a football, needs several such shot, jumpingklitag, sprinting and changing pace frequent chargfdocation
shooting, so the ability to jump and anaerobic qengnce is vital to the game of football. Improvems also
another major objective of the training program amah be footballers as the ability to use one'seguotw be
effective [8,9]. Coaches and athletes are keemmfrave the ability to enhance athletic performar®eccessful
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implementation skills, jumping, throwing and othakills, explosive power and muscle strength depeAtisetes
have the ability to use power and maximum powendasessary [10]. Plyometric strength training andscteu
strength has a strong influence on the rise. Thgeecises to increase vertical jump height willphig,11]. The leg
muscles in general and specifically the verticadguis an essential element for the success ofthietes [4,12].

Physical fitness of the two dimensions of wellbeleglth and competition can be examined. Howeiezr health
is more common, however it greater complexity ® ¢bompetitive and professional and special needltitzs and
talent. Given the cost and time spent on the ahléhe importance of physical fithess assessmant thembers is
essential [8]. Therefore, this study investigated effect of 8 weeks of strength and plyometridntrgg on
anaerobic power, explosive power and strength deegols femoris muscle in Soccer Players.

MATERIALS AND METHODS

The subjects of this study were 20 male soccereptawho aged 20-30 years old. The subjects weiidedivinto

strength (n=10) and plyometric (n=10) groupbke subjects were at least 10 years of socceritg@siand games
practiced in the city and the league. The critéoiaparticipating in the study included general lttealack of a

specific diet and medication, age, and sport fi@dbjects' characteristics are presented in Tabl8ubjects
participating in the study signed a voluntary canigd medical health questionnaire.

Table 1- Participant Characteristics

Parameter strength training  plyometric training
Age (year) 21.50+4.08 24.20+3.96
Height (cm) 180.20+9.24 177.30+11.16
Body weight (kg) 71.67+7.62 69.90+6.54
Body Mass Index (kg/m2) 22.25+3.15 22.30+1.81

One week before the start of the study, subjecte familiar with how to properly perform exercisssd multiple
repetitions of the exercises did. The height, weigbdy mass index was also measured. RAST test usgd to
measure anaerobic power, Sargent jump tests wex@ tas measure explosive power, and strength quegalric
femoris muscle measured by dynamometer of the sissgects of both group®ne day before and one day after
the eight-week test of anaerobic power, exploswegy and strength of the quadriceps was performed.

Strength Training Program

Strength training circuit performed two days a wéklonday and Tuesday) and 60 minutes of strerfgtiength
exercises include leg extension, leg press, lyangpéll extension, unilateral leg extension, barhelfe, hack squat,
unilateral leg press with the weight of three rauadd each round with a 10, 8 and 6 replicatepentisely 50, 40
and 30% of one repetition maximum and the 10 sexalidl Also, strength training three days a week (Saturday
Monday and Wednesday) for 90 minutes to carry egtilar exercises to tackle football.

Plyometric Training Program

Plyometric traininggroups two days a week (Monday and Tuesday) andadd®-minute plyometric exercises.
Plyometric training include running gait with bd#et, foot switch leap upward , jump on 8 coneg.sjdmp from
the cone 8 directions, medicine ball move the baland down and vice versa, medicine ball wingwimg the ball
forward with both hands from behind, and medicia# throws the ball down the wing upward with boinds was
performed. Also, three days a week (Saturday, Mgraa Wednesday) for 90 minutes to perform regedarcises
to tackle football.

Statistical Methods

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

RESULTS

Within-group comparison of research variables isspnted in table 2. The results showed that thengttn
guadriceps femoris musclein comparison to the @se-and post-test increased significantly (p=0.04.g) the of
anaerobic power and explosive power change wasigoificant (respectively p=0.874 and p=0.21Rlyometric
training group compared to the pre-test and pastdé explosive power increased significantly (3&1) but the
values of anaerobic power and strength quadricepsorfis muscle did not change significantly (respebt
p=0.758 and p=0.104).
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Table 2. Comparison of within-group variables in boh groups (Means+Sd)

Parameter Phase strength training P value plyometd training P value
Anasrobic power rosatasesisnn” 0%t~ wrariiipms 078
Explosive power Eg;t ig:gﬁ;:gi 0.210 4?"1'303";?5515 0.021
Strength quadriceps femoris mus«:lL:s;t igggiigg 0.015 32;%%(1:3;0 0.104

Table 3 compares the measured average betweendl@dups. Between-groups comparison showed betterds
in explosive power for plyometric compared withesigth training group after eight weeks (p=0.048) the of
anaerobic power and strength quadriceps femoriclendid not change significantly (respectively p¥8 and

p=0.224).

Table 3. Comparison of between-group variables indth groups (Means+Sd)

Parameter strength training | plyometric training | P value

Anaerobic power 458.88+45.18 473.71+42.29 0.458

Explosive power 45.04+5.37 48.39+6.45 0.049

Strength quadriceps femoris musgle 43.00+4.02 38.5045.40 0.224
DISCUSSION

The present study was designed to investigateffbet®f 8 weeks of strength and plyometric tragnom anaerobic
power, explosive power and strength quadriceps fismmouscle in Soccer Players. The results showatl ith
strength training group no changes in anaerobicep@nd explosive power but strength quadriceps fisnmouscle
statistically significant increase in post-test @amed to pre-test in strength training group. Thsults were
consistent with Chtara et al (2008), Rahimi et28l05), and Arazi et al (2011) but did not matchhwiirezadeh et
al (2013) and Clutch et al (1983). Anaerobic poisatefined as the use of force in the shortestiplessme. Power
and speed are also important components of anagquobier [18]. Probably no changednaerobic power related to
the intensity and duration of training. Biomechahjamping on people's ability to phosphagen systapacity and
rapid deployment of resources is dependent phogphsygstem [19]. Probably lack the capacity to adaptchange
phosphagen system after eight weeks of strengithirtgaled to significant improvements in muscleesggth have
not footballers. Strength increases, may be dutdogreater motor unit of simultaneous calls thay rfacilitate
muscle contraction and increased ability to geeefd0]. Possibly increasing quadriceps strengthstvangth
training because there are compatible with thig tgptraining over eight weeks and this adjustnmeay be due to
calls of motor units in these subjects, which nmagilitate muscle contraction and is capable.

The results showed that the plyometric anaerobiwvepoand strength quadriceps femoris muscle in feEsdt-
compared to pre-test showed no significant chahge,Between-groups comparison showed better reciords
explosive power for plyometric compared with sténigaining group after eight weekEhe results were consistent
with Makaruk et al (2012), and Abass et al (200&) did not match with Lubebbers et al (2003) andiRaet al
(2005). One characteristic of a football game ibuast of explosive movements. The activation statioth
aerobic and anaerobic energy systems require eterdy during the game is required [24,25]. Plyarodtaining
group compared to the pre-test and post-test vabfiesnaerobic power increased, but this increass mat
significant, probably not meaningful due to theesty and duration is training. Phosphagen eneggesn and
anaerobic glycolysis which produces two routes refemobic metabolism is adenosine triphosphate [B6gre is
probably consistent with plyometric exercises magbssphagen system and anaerobic glycolysis torgiene
adenosine triphosphate great ability to have, arglias led to better results in the Sargent juesp ¢ight weeks
after the show. Muscle hypertrophy incremental s#alctural changes in can be induced by increasiagiumber
of muscle fibers or increase the size of existingscte fibers [20]. Plyometric exercises are nagliiko lead to an
increase in the number of muscle fibers or incrabgesize of muscle fibers arise, so there wasigoifieant
difference.

CONCLUSION

Limitations of this study include the lack of casitmental condition, individual differences, nutit, subjects
working hours were out of practic&ccording to the results both strength and plyométaining improves physical
fitness in soccer players. Therefore, recommenkadoth types of training program to prepare theefit.
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