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Abstract

Purpose: The purpose of the present study was to compare the effects of the intensity and type
of voluntary contractions on the anaerobic capacity of young male volleyball players in Qom.

Method: This research was conducted semi-experimentally, with a cross-sectional and applied
design, on 12 young male volleyball players in Qom, with at least two years of sports experience.
The studied samples, on five different days, randomly one of the protocols of warming up,
warming up and performing three sets of four seconds of static half-squat with an intensity of 85%
of 1RM and with an intensity of 50% of 1RM; They warmed up and performed four sets of four
repetitions of vertical jump with 6% 1RM load by weight vest and 3% 1RM load by weight vest.
After 7 minutes and 30 seconds following the implementation of the protocols, the subjects were
given the Wingate test. ANOVA test with repeated measures was used to analyze the data, and
Benferroni's post hoc test was used to compare the two protocols.

Findings: The results of this research showed that there is a significant difference in anaerobic
power between the effects of high and low intensity voluntary contractions of static (85 and 50%
1RM) and dynamic (6 and 3% of 1RM weight vest), with general warm-up; This difference is
significant in the 3% weight vest protocol test, compared to the general warm-up.

Conclusion: The results of this research have significantly increased the anaerobic power
factor in the performance of movement speed with a 3% weight vest load. The most effective of
these protocols can be seen in the physical fitness factors of anaerobic power (power and speed
functions).

Keywords: Static voluntary contractions, Dynamic voluntary contractions, Anaerobic
capacity, Volleyball players, Qom city, Men.
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1. Post activiation potentiation (PAP)

J1-oe° wob sausie//:sdny



\f“"dUl(.fndoJ‘,chdf‘.laJu.ﬁ‘}”Aﬁ.’xﬁ)éééﬂ)lSLth&A‘,}: Y

Jrroe‘wobrsausie//:sdny

b 8 i3 S S o g L 45 oo 1y 5SS A5 (851 (55,8 43S o
M o by S ke gl il gl Jla s s o e te) Sl S sS
Sl iy 3 ,Shes 3 Kilg e b s Siluwding e i 53 (VA diwy gl 3T Cos s
S Sd s Silding o VANV 5,8 00 SOlKe 015 5 58 St 2l b (5l
@3l 5 Shes sl w55 B ) 5 (Y0) Sl (43 YAS) obsS osans b Jlo o ooty
a8 (YN) 351 g 5 B s Sl (T ol ke Jdsas oduidy ol L ABL o ke a2ele
e 03 3 I g Silaking i 5 L el ol b o 3 (YY) TiSon
SaS 4 Sl 58 Sollad S oS 5l GLES (LS UGk 53 pBans (50 ety (S 3 Shes
55 (YY) 558 0 0BT 5 58 &l S abul Eel (O 0358 31 Aoy 0) S Canslis
) 2 L SU L oy ss a5 Al s (YY) TS pala 55 5 DS 03 03 503 Ao
5 (YY) 235 o LB B ssbar 620 Y (655 0o g Sy el QLSS 3L > (p SS
2 b Sl 5 b Sl yed 3l JSane eslie Sy yes 56« shagg 5o (Y1 04) S8
S0l 53 S35 gp QLT Slaal Gb L3S s » JW5b QUL s (53 5, Sas
b o BB (I lkios 15 3 s 1 s edalius aslie a3 5| oy (28 e
2l glowler 53 Sl 5 o e B WIS e o) DLl (YF) das e ol
55 3 g5 B 3 et 131500 3 BN Sy a3 o 3l L s A 5 sl
el 5 ilsm 350 b OBlae 5 Slase Al oo Ol o3 Gl LS sl ol s oML
SV as Wlesls ylis Sladllas S (b= ol b (Y0) sl Ly DS 55 (ol il
S 55 Mk 5 Jals rals Cel Conl (S g plosil Sl sbay (ool DloLal
Sl gleialy @ 425 b 5 Cops S8 4 o3l DLl pbul cplply (YF) L8 L3555
AL il ol 53 (ML 5 ol 5o g B S5 Ll s (o509 Dlaasie 5 Ol 0
5 Shas 550 yskiea (FVY+ Y Q) 5001585 5 (YA) SLS (YY) s34 3 PAP 5 a3 IS5 )
4 a5 b PAP sy a5 Coul okl (085, (o3 a5 obl 3l apd e esliial 3555
S5y rzead 3 MLC oy Silu aSs H-Reflex o soean (glodiiasLis L;u&;&ﬂ
ol b B a by s s (Lol s glan Shas L Lad o sl S g8 SlaG

1. Gepfert
2. Van Den Tillaar & Von Heimburg



v cer sl (o LN 5 5 ol ol S aylin

s, Shes 655 2 O @ 53, Vb (e (o)l 5315 S5 gl @ by S i3 0oy
2 g5 PAP 8 Lsls ol i 53 5 (Y0 oF) ohiKes 5 5 030 IS5 e
3 () Wlouds iy w5 (g olmiil) s SDiae glal b (lsea a5 Conl S50 olas Slas
23 G LBl 1 sy Sda L (Y00 ) olKen 5 S S S Lo a8 Sos Lty
Olape (o8 (SCbys dias 53 15 sl S 5 (S sladls Gl Ol S 2 4t
Cilate ba oo ge ] (Sl dliae 53 A5 ol Sty 3 (5lolime Sl il plowl Sl b
Lug & hagy 5o (Jlie 5 (FY) U S edalin ()bl Bl 3l a3 sl ol
55 2 e 5L b S b aglie 53 58 S b Sl 1 ey SAa L (Y0 V) o
Lo 5330 N o 3 (6 slolims 2ol a8 s o3l 0Lis e plowil i sh 0l 0 sy 5 s
g3 53 (1Y) 5 ak o odaline Lo IS5 5 5 los b aglio 55 . Koes 51 b SISl () ol Claze
05 US55 5 M S D) o a L (Y00 2) 0lSen 5 " K6 (63 6] asss oS
W ool Gl s G555 065 0> Silsrie las Slas (55 )y il 05 5 b 028
oled ) Calane L gssedl 3)b Vo S g 5 Shas 3 (gbslime il oS sl i s
S olse b i 53 (YY) T ohlKen 5 ol cmman (1) 555 o adalin bn IS5,
Loy Sl 5 (S S S5 ) o 2 3led Sl ey Su B
LPAP I &G sl 48 isls L5 < oSy oSSl 5 JWssp 5 5lel oo 3L sl EMS ) ealizul
OBLSES S 2o Yo 5 Ve (63 | 5 ol ine Sl sl Sl s Sl
Sl (S5 il sdudy e 3l gy 0Ll & oy S et b on sy (Y0) 33,8 s
b bl b Sis 51 aS Sl O s sy ol A 3,8 513 st 3550 (o3l lolil
a3 3 ) 3550 (SO 2 Ol L Sl GlaAs 5 CS i Cooguas S (035 3l

o3 09, ¥
SrSS4 5 Blual & a5 L) Jhyy Blod 4 5005 (63,8 e i 51 0l s
03,5 G L) wblins = b L o pdiaed Gha) 4 (plie Sla s plad J S pke 5 Slasl @il
i) 02 JWls Ol 250 OUSS3L O L8 VY (R cnl 5o S il (e ey 5o

1. Greiginglis
2. Faigenbaum
3. Sari

J1-oe° wob sausie//:sdny



\f“"dUl(.fndoJ‘,chdf‘.laJu.ﬁ‘}”Aﬁ.’xﬁ)édéﬂ)lSLth&A‘,}: ff

Jrroe‘wobrsausie//:sdny

Ske 4y Jilim oS Ca5la APIORYIAS 206 5 0 S,LS SOVESND 1335l Y +/154/0)
s 1 e el 4 azin 5 ande e B aw Bl 5o g adls Slewa Il Jla 5o
2 2SS pllsddde 4 p3Y Sledlbl w5 Saler 3l e s S S50 aldbsls
el oo & ool s g3l g LIS 5 (ohins Il 53 (5050l e oo 5 SRR
3955 Saokas L3S sliael |y [ty 53 CS,8 shateay S wslili) b s30T aen (25 S
Solot aibr RIS (glare (g olon RIS Slamar JolS Coadl 3] s gy D)o Sl 4
o S 35 g O ma i ol s 50 lSes 4 il bl 5 ol
S s s elasl 53 SIBL L st 55 olen aslsl 4 bled e 255 plawil
Auled (gl3355 JoKa 5 5513 4558 (b ruan 3l (GRS 0y93 b 45 AL atul S s sose 3l
258 i 1) 355 Jgene ol 05 A e atl 5 L 535000 ) patens g0 4 priean
Aaled s QLha g pad Dy o3 sl ey e hid e CIlad bl 3l Sl 0990
azdl, ¥

edls US55 o) Ragn cpl o3 s S Ll s (unelp (V) dsder b ¢ 08 IS5 0
e oY ool aidiy Sl) SASlos Lb e (pizeer 5 (FF) IRM (n g1 (Y24 V)
55 Sl 05815 5 L3 a0l plosil sl Sl 5 S U isgeT a8l ooy S S5
e Sl 6303 o) 3 (o) o ) (Sl (6l cplly B 55 g je5 4l
1(FV) 3550 35502 (VAAA) | S5 alslan 3 b 31 4 s S osliad WaT (5L 5 IRM

(o ol 35/ [V * YVA (S ) SS sluas x +/+ YVA)])

305030 s 3 el oy b 535031 51 G ity JLSS G o B 590 4l 5l g
US55 el 5 3050 o) 45 03,8 CF 5 (Sl Lagl adiy LSS S 585l Uas
Ol Ly ) 48 Bl 393 5 Sl ) L) Sl 53 Lel Ll 43 S 584 (Y20 V) cadls
53 gnsail (5l 4l ol oo 4l 4 45 235 8 o3l LT IRM s (51 Uas
2 33l Gly w45 Sloy pbSer B3 5 d(TA) ABb axys A bl SISl
Ul 53503 &S Syge > hims 3 e psbay 1) s B S B e A0 Coniog

1. Brzycki



(") cer sl (o LN 5 5 ol ol S aylin

3 FP) Sl e I (Yoo V) fpadla JSS5 5 elaly s OL eCmlind ploy 208
A3 S sl ‘_}.KZJJ:)QM Sly ol cUﬁ&by}T&LﬁM\i‘ Al Sy B o and

oRgi (2l JS5gp -A Jeua

kb o] 350 > W ogls) (69,8 oMbl 03> (clasliusyy LS5 )
{lmagal o staglio iy jai plorl 5 (Solowe sl o9 40) (s yed Alpdiy
Sy ¥ Shmgh oSy 5 5 Uigy b il car auls S IS Y

23,5 cbaal g addllas b 5dge)l Lawes aelinls,

SSon sl g6 ai S

(Y+-V) padle S50 bl 88 (50l plosl b IRM oy

Sy sl il d cslio VY

S A8 93 S 4y G @) 2 9y O S B &) 05 S
S bl g (46 Jad B ke <8 jn) yoS g Slod plul cMlae > iS
(Gl g G S > iy

Jol a5

(45 ¥+) S by gtlS' £ Lo ' cuSing 90

Jol > po jlany 4B Yo 5 aid> Y

S A 93 ke &y e @) £ 59y 25 5 4B &) 25 P )
WSy okl 2 g (46 JRO T Jla < ) oS g Sl plil SMae > 28
st Jloa s dw Oyao 4y buw] Slwles (gl Y (Cwls yy 5 Cannnils €S > iy

(Js!

(456 ¥+) S g s lS g gy Caing (190]]

pod Al> o il day 4l Y 5 4z B> Y

S a5 > ke &y e S i B3 55 £ 4> ) o 5 )
S bl g (a8 GRS U ke <8 pa) o8 g Sl plil M )5 oS
Sl Hloa o dw O yjgo 4 L] Slwles gl Y (Cwls g Canndd <S> iy

Doy ol ol 428 du B 93 b by i b0 3 00 il

dsyo l an colis FA) po als 5o

(s>

(46 ¥'+) S ylige g8 &2 bawgs CuSing (4905

pow dl>yo il am a3 Yo g aaBV

Sl didy g3 Do @ s @o)lS £ 59y (O £ AiEd &) 25 PS5 )
S okl g (a5 (23 U lex <5 ) oS 5 Sl plul eMas  aniS
g & djy e LF g (9508 Jip ] Y ey g Conli CS
Ao o ol yiol 488> o b 93 b by din )5 K78 b o)l,S5 Jles cun o

Pl 4l ye

(455 ¥+) S Jlige )8 £33 bawgs CuSing (y90)]

polea Al yo il dn agtV g a3BsY

S 488 93 ke &y @) £ 595 25 p5 B &) 0 £ )
S okl g (48 L3 U lex <8 pp) oS g (Slod plul eMae  ais
o & Wy il VP Lawg (9900 iy 2] ¥ (Sl 5 i S
Qo oy ol ol 8o 4w b g3 b bgy At 1S5 SO 78 L o))S5 5o Cun Hlos

oy Al yo
(o Ao 5l am cslus ¥A)

(46 ¥'+) S ylige g lS &2 bawgs CuSing 1905

o5 A yo il aw 4l Yo g adBaV

1. Wingate test

J1-oe° wob sausie//:sdny



‘f“"dUl‘:"\oJ‘,)cUJ‘.lDJ‘;.:jJJQM))&)}J\SLQLA&A‘,}‘ f?

Jrroe‘wobrsausie//:sdny

osba S p o Sl el Ve Sl S S a gl ple) Do (Sl a5 S s
Cotn Sl il s JS5 55 (polad 3 pizmas 5 4235 4 B 55 Do 4 L IS5 3 ool 61 0L
b aids YO spim Lopames S, o iy i el S35, sl 3l Ay (glai3s
TS o b CoSu 5 s JSS 50 Gl 3 g 5B T 5 adBs Cda plply LSS 6
b SSS 035 08 [SS5n ass 5 bagasell S ol S5 4 e N il oo Jostr S)se
35 g A1 5 o0 Q:ﬁrﬁ 4 aads T e G.:w)lS'Cﬁ Sy 2 Ml sl e <=L>.dl
3Bl Sty 5l (S e e Sae slaes 5) ALS IS ploul 4 4dds
5 Candd CSp ey IS bl 5o 5 (el 2l Bl S8 2) sl (S a4l
A1) L3505 oo Ll |y Cossls

LT 093l g el =35 S5alsS Opmmer (alagypell b a8 o —)lT s, )
Slsgme pehaw Al eslinal 35dge plwl S5 3cn e 0503l 5 SULSS Slags Seilul
13,5 030l SPSSVA Jl3le 5 ) Slaslons (1 5 A 4 S 5 )5 p<e/+ 0 el (slagyse

Bgj sl —Bg 5 g0loS (139 Jlayi (39031 -4 Jgua

Sig | Bgipeul —dg,5gelss Z i

AR V-Y¥ Ls).l}mg;.' Ql}';

aesls EIF R Laesls oab EIF o e S das oo ol (Y) Jyi @L’&
el Jle

Wog,5 oy gl g (uilyylg Jod (y903] b -V ¢ Jogao

Sig F MS | Df &

e L YNDE | N | Y | e S

AL XIDN | e D | ke )S e

s OSE o (6ilsr o 0l el 3 S el O 31 Sl (1) s> s Tk gl

1RM Loy a5 daoys 25D b s 5 (IRM asys 00 5 AD) Ll (s3] SLiolii) s 5 YL
Ol aseius Sl 2315 355 (Solsfre Dl (S3lsa o Ol o s08 035 S L (45 4kl
oal (F) Jgm 53 Lagygo 3T ol gl ok sl (9 3y o 5031 31 Lo IS0 o ol

sl



A4 cer sl (o LN 5 5 ol ol S aylin

Sl oleF )3 (35,5 05 U9 g Ao (512 (F9 80w (oinS (y9031 -1 Jg

NEA bl 70 bl A0 G055 2y5 Jgy
sig| sD |sig| sSD |[sig| sD Sig sD

olg g

(pS5kS » <ly)

Voo [NNEEVEA

lF oke

A | YINSE A | .
(595 2 )| 7AD

Qb}' Jé".b gt«wl
(p)Soks 52 ly)

<[SON | OIS¥E-[50

s s
(456 5 <lg)

SNV | FlOAEN/EF

s &

S[SOANYAVEV/YY| /Y08 | \YAVEVNY|
(PS5 2 )

Ol ke

Voo | NSEL[EN| Voo | NYOE-/OA B .
(538 2 0l | 7o

(pSoks 52 ly)

<[ M| SIVEENYY | </¥0A | $/¥5EV/YO

<INVAY| SISOENNO | /XY | VIOOEN/¥
(a8 p ly)

ol% &9

(pSokS » ly)

Moo | NYIAVENYY | Vo« [NYIAVENYY| Voo | AY/EVEN/SY

—

Ol Sl

[+o | NYOEJON| <IXEA | AIVOE-[OF | .
(PSS nls) | 78

<IYYO| AIYOE-/OA

—

Olys Jlas | il
(pySoks 2 &)

At IRt AR RIAT A RTAT =S VAT N IRIA VN SR VRF =2 VAYA

Lo Y| YIOENEo [<INNY| SISOENYO | <[V | Y/OdEV/¥0
(a8 p ly)

olg &9

(pS5kS 2 )

IYEINYINEENINY | S INANYYEVXY| /AN [NYIAVENYY |+« « ¥ \Y/AVEV/FY

Ol Sl

SINFO| VIYOEVYA | IVEV| YO /OA | <[\ VE| AN [OA | <[+ Y| A/¥Dtfay | ¢ .
(pSgks plg) | ZY

Olys Jh | i
(pS5kS 2 )

S[FAL FINEENQ0 |+ [ADA| SIEEEN/NO [ <IVOF| F/SEENNO | o/« < As| ZIVEEN/YD

S il

JEVY| SIDDEVYD [ IVAR| SISSENNY | INVY| SISOENYD | o] V| Flo0EN/ 0
(asb p ly)

B9 o IS Ciglds

J1-oe° wob sausie//:sdny



‘f“"dUl‘.fndoJ‘,)cUJ‘.lDJ‘;:QJJQM))&)}J\S&LA&A‘,}‘ fA

Jrroe‘wobrsausie//:sdny

935 (vf b avglie 55 €55 4kl dao s aw [T, 53 303l ol (5 lokims CL"‘ warg b
Sy e ol (Saud (atle ol Bl 5 0l Sobe 5 sl 0 Sl e Sl (e ges
el iy A3 e Sl i 4o ol o 40 b g SLoLEl 1 pioees

&S aomis ¥
4y Dl &35 ahlm A3 4w JSS5 0 Sl ) g S3lsa0 15 48 0o 0L sy el
A5 Ll s ololins G251 )T Blod 3l dops VIA 35 aleS & 035 05 [
A0 Sl b L) DSl 5 4 all daoys ol G JSSs 5 ) 3 oy Sl s
sbine (65LeT Bl 51 (g8 Mt 5925 L) ol 40 33,5 0.5 IS5 40 S L3 O
laadly 5 oS (g lslme SN (or b hale T (sla IS5 53493 avalie 5> s €35
3 s 40 agee (Y0 A) LIS S 5 (Y00 V) ey s laail bty ol
g oo odalie (5 blime bl by S5 403l Cas w5 Sl 55 ctindin (ki Qlﬂw\m} sl
S b (63 o8l Sl s laail b gt ol 2 e (YYYNY 4) 5y Ll o
S e S5 4 p3¥ ] (0 10) bl sl (Y YY) ohlSan 5 sl 5 (Y4 +9) o iSen
- LIS La2inssy el 53 a 35e 3T i 5 5800505 g5 alew sldas a3l sla s
SaS el ol plosil sl pluil 5, 50ee Co oy b B3y 53 (g3date (la im g3, s g Cogline
535 0> QS S Slapsedl £ 5 Sas (GHlueslel (a0l gla s, Bl
o5 55 «lJl a4 (YY) WAL Lag e e hagss glaasly > GO e 4 Sl e oyl
5 dae luoslel glate g (a5 ) eslial) a3,k 50525 o2 05 Soa) 2SS4 Jdsa ol
el Ay o i 4y Bl S il Slacde ) (G 5 e cnlin Sl s
S sty (PAP) (53l lad oy oy 585 0355 oo aly cl omlts o Jlslins sl o Iz

(TN 358 g0 o5 o (ol 3351 (52503 S U5l g 38 es 53 ey
@l Gl Sl b a Sl psle oldl @Sl SlolEl b olg e |, PAP
K Ol 1) AS o Ol |y el (Sla Bl 53 (Saes oS 3503 sl (MVCY)

5 Sy by 5 das e Sl 1 (RFDY) 5,5 drwss S cdiS o Jos omls ilS)3

1. Maximal voluntary contraction
2. Rate of force development



fA cer sl (o LN 5 5 ol ol S aylin

(s Dl 63 Dl (ol Dlialil oS S 18 e (V) Wi o sags |y oy 5 Shes
5 6oLl Slolal aS sls lis ] andlas & 5yl plouls Co w55 cage 50 93 »
L (YO) dms bl G 55 55 15 Sl 2 Ol 35 ASI5 00 53 2 ()05 Dliy 13 ol
Sep b pbul S Wil e ol)) Slolsl a5 Wlesls plias Kos Slalas (Jl- il
s $3lsa 2 015 03 SR 20 B L1 5L (b (s Dbyl Dl Lol il
Ol 3 MSI5 oo (Bns Dl yed Sl 5 (b)) DLl ole 55 a cpl by (YF) AL
St 0 ol (Kae shns Dy o3 Sdd Ll a2l ohIKas 55 53 ) S3lsa s
obondinn (SO ( SMas = e sl Ok aS s e olis LS Olades LA adls
2 S (YF) WS aamg b Olas 5 Shes 55 (e Slassy Sl Sen (S500 59
e lag,95 2T Ll el ols als 5954 PAP @ by o S540 58 L;LAVM.;}KA
S $lr0,2) 3ol shed &3 sl Sae (53, 8as Slad gy (i o5 Lips e IS
b 28 Ja LBl fh g e oS (GDlas (oLEN Jsb 5 ()5 oS
—0eS) Jols e oS il S (Slnosay gDl pphd w31y 3 (FY) ALl LS
b Gl S o 5l oDy sl 4Kl 3 ol ST CA2H 4y o |y 023500
(RFD (g (1S3 L sl SLoLsl) Ca2¥ ol sy msbans 53 1 355 30 o
2B 05k b 6, (WMVC 5 YL S5155 L pslde SLolsl) Ca2t gLl mslaw 53 5 51
oSl bt LBl S e (V) b g5l 5 o) Cibisee plgl ¢ uilSh asals ulal oo
S 3l geme daops 535S (6l 65VL e wlS ) (e lsieas dias e LS sl
eol posdle L(FY) ol 5L 3550 SO 209 3l OLolal b avslis 53 58 e lte SLoLE 55 5,0
2 Sl Clled S 4 a5 (s oSl S Glreyady sl Gy shed
deoy3 48 (13l 5 azeale 3 (S plply 358 s il (Il £5) Sim s SN2 gla s
sesdle s ol 1) (6 20 PAP el ol s oyl G e Gl Ol ¢l
ER I L SRR SRR S I R RS RN § &
018) dasl IS0 Sas plis 3l oo Jolss ol dan 15 )08 o 236 585 lie
ey ledd hos PLEL Sy > Dl e Ol Shol Jale
2,2 Jy Jual S 5 M b e 4 b 5o o ke 5 Ca2+ ol 5T ey 55l
Jebsa PAP 4 S bl oo e ameale (o3l 3 S ol 5055 s 31 4 (YFFOYP)
e 51N Sl dlgen 3550 T ()85l 31 Ll agls g g5 B Jas Cosa] )T o558 ke

J1-oe° wob sausie//:sdny



“;“"c\Ul‘..:‘\o».)cuj&,wﬁj”ﬁiﬁ)édéj)sdu&n‘,}: O

Jrroe‘wobrsausie//:sdny

(V) ds go il 1y S35 30 o pls 5 ot o DAl gl SISl 3 L aslisl Koo

ol Sl @y add> doys aw L Jlesl (Rags b eyl (IS sba
23 By, ) mae oS 3 Ol oS cd el ol o Ol 5 Ses s (gl
SIS PAP Sl ol 55 NISSL s slaysSB 51 SG o0)ls ey 5 Sl by Shes
23 O 55 5 0l o Jawnss 4 358 o Slgili 5 AL o SB35 iy 55 S 5 s S
@L:B 35S ol Solsa g Olg yesera lews ;;LJ 332 YL sl Sl8 s 05 asliy
u?:j)j L;LAV.CS R u&)}ATLgLAMLj f‘)‘b )40 Gl )l Ui"‘f ‘)“\}Su‘“ ax)lao U‘-’“
a3 61 oofs YU (5315 015 & 35 45 Iy apeaig

SI0yud g S5 0
J}.f}:@ d\bjﬂjﬁ cﬂb&&j}i)>dt§mdﬁwd)@)‘



)} cer sl (o LN 5 5 ol ol S aylin

References

1. Andy V, Khamoui MS, Edward Jo, Lee E & Brown ED. Post activation Potentiation and
Athletic Performance. Journal of Strength and Conditioning Research. 2009; 13(2):
522-527.

2. Chiu ZL, Fry AC, Weiss LW, Schilling BK, Brown LE & Smith SL. Post activation potentiation
response in athletic and recreationally trained individuals. Journal of Strength and Conditioning
Research. 2003; 17(4): 671-677.

3. French DN, Kraemer WJ & Cooke CB. Changes in dynamic exercise performance following a
sequence of preconditioning isometric muscle actions. Journal of Strength and Conditioning
Research. 2003; 17(4): 678-685.

4. Gourgoulis V, Aggeloussis N, Kasimatis P, Mavromatis G & Garas A. Effect of a submaximal
half-squats warm-up program on vertical jumping ability. Journal of Strength and Conditioning
Research. 2003; 17(2): 342-344.

5. Hanson ED, Leich S & Mynark RG. Acute effects of heavy- and light-load squat exercise on the
kinetic measures of vertical jumping. Journal of Strength and Conditioning Research. 2007;
21(4): 1012-1017.

6. Robbins D & Docherty D. Effect of loading on enhancement of power performance over three
consecutive trials. Journal of Strength and Conditioning Research. 2005; 19(4): 898-902.

7. Horwath R. & kravitz L. Post Activation Potentiation: A Brief Review. Fitness educator of the
year. 2008; 28(4): 415-411.

8. Kovacevi¢ E, Klino A & Bradi¢ A. Effect of maximum isometric contraction on explosive
power of lower limbs (jump performance). Sport Scientific & Practical Aspects, 2011; 7(1):
69-75.

9. Hage RE, zakhem E, moussa E & Jacob C. Acute effects of heavy-load squats on consecutive
vertical jump performance, Science & Sports. 2010; 26(1): 44-47.

10.David M & Bazett J. Neither Stretching nor Post Activation Potentiation Affect Maximal Force
and Rate of Force Production during Seven One-Minute Trials. Journal of Undergraduate
Research. 2004; VII.

11.Hamada T, Sale DG, MacDougall JD & Tarnopolsky MA. Interaction of fibre type, potentiation
and fatigue in human knee extensor muscles. Act a Physiologic a Scandinavica. 2003; 178(2):
165-173.

12.Hodgson M, Docherty D & Robbins D. Post-activation potentiation: underlying physiology and
implications for motor performance. Sports Medicine. 2005; 35: 585-595.

13.Robbins DW. Postactivation potentiation and its practical applicability: a brief review. J strength
Cond Res. 2005; 19(2): 453 -458.

14.Chad AW, Shala ED & Gavin LM. The acute effects of back squats on wvertical jump
performance in men and women. Journal of Sports Science and Medicine. 2010; 9: 206-213.

15.Baudry S & Duchateau J. Post activation potentiation in a human muscle: effect on the load-
velocity relation of tetanic and voluntary shortening contractions. J ApplPhysio. 2007; 1103(4):
1318-1325.

J1-oe° wob sausie//:sdny



\f“"dUl(.fndoJ‘,chdf‘.laJu.ﬁ‘}”Aﬁ.’xﬁ)éééﬂ)lSLth&A‘,}: AY

Jrroe‘wobrsausie//:sdny

16.Baudry S, Klass M & Duchateau J. Post activation potentiation influences differently the
nonlinear summation of contractions in young and elderly adults. J. Appl. Physiol. 2005; 98(4):
1243-1250.

17.Gossen ER & Sale DG. Effect of Postactivation potentiation on dynamic Knee extension
performance. Eur J Appl Physiol. 2000; 83(6): 524-30.

18.Newton RU & Kraemer WJ. Developing explosive muscular power: implications for a mixed
methods training strategy. Natl Strength Cond Assoc J. 1994; 16(5): 20-9.

19.Sale DG. Postactivation potentiation: rol in human performance. Exerc Sport Sci Rev. 2002;
30(3): 138-43.

20.Blazevich AJ & Babault N. Post-activation Potentiation Versus Post-Activation Performance
Enhancement in Humans: Historical Perspective, Underlying Mechanisms, and Current Issues.
Frontiers in physiology. 2019; 10: 1359.

21.Boullosa D. Post-activation performance enhancement strategies in sport: A brief review for
practitioners. Human Movement. 2021; 22(3): 101-109.

22.Gepfert M, Golas A, Zajac T & Krzysztofik M. The use of different modes of post-activation
potentiation (PAP) for enhancing speed of the slide step in basketball players. Int. J. Environ.
Res. Public Health. 2020; 17: 5057.

23.Van Den Tillaar R & Von Heimburg E. Comparison of different sprint training sessions with
assisted and resisted running: Effects on performance and kinematics in 20-m sprints. Hum.
Mov. 2017; 18: 21-29.

24.Till KA & Cooke C. The effects of postactivation potentiation on sprint and jump performance
of male academy soccer players. J. Strength Cond. Res. 2009; 23: 1960-1967.

25.Gao S, Liu H, Zhang H, Zhang X & Chen J. Improve the Detection Range of Semi-Active Laser
Guidance System by Temperature Compensation of Four-Quadrant PIN Detector. Sensors
(Basel, Switzerland). 2019; 19(10): 2284.

26.Schoenfeld BJ, Contreras B, Krieger J, Grgic J, Delcastillo K, Belliard R & Alto A. Resistance
Training Volume Enhances Muscle Hypertrophy but Not Strength in Trained Men. Medicine
and science in sports and exercise. 2019; 51(1): 94-103.

27.Lum, D. Effects of various warm-up protocol on special judo fitness test performance. The
Journal of Strength & Conditioning Research. 2019; 33(2): 459-465.

. 28.Margaritopoulos S, Theodorou A, Methenitis S, Zaras N, Donti O & Tsolakis C. The effect of

plyometric exercises on repeated strength and power performance in elite karate athletes.
Journal of Physical Education and Sport. 2015; 15(2): 310.

29.Alp M, Catikkas F & Kurt C. Acute effects of static and dynamic stretching exercises on lower
extremity isokinetic strength in taekwondo athletes. Isokinetics and Exercise Science. 2018;
26(4): 307-311.

30.Castro Garrido N, Valderas-Maldonado C, Herrera Valenzuela T, Ferreira Da Silva J, Guzman-
Mufioz E, Vasquez-Gomez JA & et al. Effects of post-activation potentiation exercises on kicking
frequency, fatigue rate and jump performance in taekwondo athletes: A case study; Federacion
Espafiola de Asociaciones de Docentes de Educacion Fisica . 2020; 38: 679-683.

31.Da Silva Santos JF, Herrera-Valenzuela T, Ribeiro da Mota G & Franchini E. Influence of half-



oy cer sl (o LN 5 5 ol ol S aylin

squat intensity and volume on the subsequent countermovement jump and frequency speed of
kick test performance in tackwondo athletes. Kinesiology. 2016; 48(1): 95-102.

32.Baudry, Stéphane, and Jacques Duchateau. “Postactivation potentiation in a human muscle:
effect on the rate of torque development of tetanic and voluntary isometric contractions."
Journal of Applied Physiology. (2007); 102.4: 1394-1401.

33.Rahimi R. The Acute Effects of Heavy versus Light- Load Squats on Sprint Performance.
Physical Education and Sport. 2007; 5(2): 163-169.

34.Avery D, Faigenbaum J.E, McFarland JA, Schwerdtman NA, Ratamess J & Hoffman, JR.
Dynamic Warm-Up Protocols, With and Without a Weighted Vest, and Fitness Performance in
High School Female Athletes. Journal of Athletic Training. 2006; 41(4): 357-363.

35.Sari C, Koz M, Salcman V, Gabrys T & Karayigit R. Effect of post-activation potentiation on
sprint performance after combined electromyostimulation and back squats. Applied Sciences.
2022; 12(3): 1481.

36.Hoffman JR, Ratamess NA, Faigenbaum AD, Mangine GT & Kang J. Effects of maximal squat
exercise testing on vertical jump performance in American college football players. Journal of
sports science & medicine. 2007; 6(1): 149.

37.Brzycki M. A practical approach to strength training. McGraw-Hill; 1989.

38.Konstantinos S, llias S, Marios C, Karolina B, Angelos S, Helen D & Savvas P.T. Effects of
warm-up on vertical jump performance and muscle electrical activity using half-squats at low
and moderate intensity. Journal of Sports Science and Medicine. 2010; 9: 326-331.

39.Ferreira SLA, Panissa VLG, Miarka B & Franchini E. effect of various recovery interval on
bench press power performance. J strength condres. 2012; 26(3): 739-744.
DOI: 10.1519/JSC.0b013e318225f371

40.Faigenbaum AD, McFarland JE, Schwerdtman JA, Ratamess NA, Kang J & Hoffman J.R.
Dynamic warm-up protocols, with and without a weighted vest, and fitness performance in high
school female athletes. Journal of athletic training. 2006; 41(4): 357.

41.Dello lacono A, Martone D & Padulo J. Acute effects of drop-jump protocols on explosive
performances of elite handball players. Journal of strength and conditioning research. 2016;
30(11): 3122-3133.

42.Hodgson M, Docherty D & Robbins D. Post-activation potentiation: underlying physiology and
implications for motor performance. Sports Medicine. 2005; 35: 585-595.

43.Abbate F, Sargeant AJ, Verdijk PWL & De Haan A. Effects of high-frequency initial pulses and
posttetanic potentiation on power output of skeletal muscle. Journal of Applied Physiology.
2000; 88(1): 35-40.

44.Booth J, McKenna MJ, Ruell PA, Gwinn TH, Davis GM, Thompson MW, Harmer AR, Hunter
SK & Sutton JR. Impaired calcium pump function does not slow relaxation in human skeletal
muscle after prolonged exercise. Journal of Applied Physiology. 1997; 83(2): 511-521.

45.Ereline J, Gapeyeva H & Paasuke M. Comparison of twitch contractile properties of
plantarflexor muscles in nordic combined athletes, cross-country skiers, and sedentary men.
European Journal of Sport Science. 2011; 11(1): 61-67.

J1-oe° wob sausie//:sdny



\f*f‘\e)l‘.:‘\o».)cuj&,é}»ﬁiﬁ)égéj)sgu&n‘,}: Of

46.Spudi¢ D, Dakskobler J & Stirn I. Diffences in Post-Activation potentiation and post-Activation
performance enhancement between flywheel and barblluat squat. Kinesiologia Slovenica. 2023;
29(1): 5-29.

47.Munger CN, Archer DC, Leyva WD, Wong MA, Coburn JW, Costa PB & Brown LE. Acute
Effects of Eccentric Overload on Concentric Front Squat Performance. Journal of Strength and
Conditioning Research. 2017; 31(5): 1192-1197.

Jrroe‘wobrsausie//:sdny





