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1. Medicine Ball
2. Stretch-Shortening Cycle
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1. Ebben

2. Ozen

3. Guadalupe-Grau

4. Pre Stretch Augmentation



WAD 5l ¥ osloid (b)) S5gl2 5 fA

S e il pod azhn id LT aS pied 5w (ol 4 ol o 50 pols Liegh 5o A sl
Sl p 630 (w9 (S (290 allyy) (g saiile) dlex I alide uiile; L
G2 byl )R85 Glo e sl wae ol el 5 (Dl (B9 5 mle (Sse)92

SR9H N9
llbogls &y50as lgrn b g Jludsh 5 JLish slaars; jo jgilel JI5005,5 ol ye 5l a5 FA
Grred el Al LSS50 5l Sagee o Cuul S30LLL WS ESSE agh cnl o
Aol 5l ko e plonil | (Staglie Dl o3 gy plnil (e 53 5 Bl 1) S Dl
Sl yod T2l Gog) 5w 5 Losesl G, b ilulisl anie Sy b wias Qb pFans e,
39 G )3 ESpE Cu Sold) Al GBS ES paled (izmen 235 plx]
sebds il LT s dagy] Glee 5145 wdges JreSS 1) Cdlad £9,08 (610 (Solel Aabi s
S o)leds Jgaz 50 o bogajl hrogi sla Shg aril aiils 5,5 Ghags slil b Ll
S5 g g5l s s S ol Julds la gl cauds g0 (b aS csl S3ae Y el oays 5 Al
28,8 plmil by olow )| (sl (g Sojlail jsliteds Ly glayges] o Ll cl )0 (5,5 055
o3 09,5 (e 09,5 dus a5 Wal el 09,5 oz 4 (Ll & g0ty B WLS S 18 ¢ e
0309 Slld Glime 095 Loz (rl ol B S L s S 098 (lgrear 09,5 G g
Sobue D90t Jludgd g JLigd dxd) g9 ya L)K35 55 el (iluplees Ol g4l 5 aia 5o
Slomzr (Sobel g cudlad (e Lloday (5loline Sglis baog )5 (o U 9ol el 09,5 Jlozr 50
Sedy g yed S50 0 S 903 Al 23T ) Gy el YE (rizman il il 092
Jol a5 093 plare (0559 Cllad 55 S 09,8 ad plonl andla s atis e g atis 3
(OS5 el Sl yad pl a8 ols ploxil iy s aud 93 (b 1) 09 JLussd b JLigd Sl e
ke o 50 k33 A ety JLigp b g gk SIS 5 (S5 o iy 5 0355
g5 w3l (S e Jldsd b JLis plare codlad  ogdle (2 pe3 sloog S a5 canl S30LLL g
253 e Wls plaxl 093 (159, g phate Slupe 5l S (nped 59y 0 ) (Sped SSSon
3 392 H le; Il Jgl 09,5 ol plowl o jlaibiwl (3,505 9 (0,50 Al V¢ Al
03,5 Jlosl by pad pomm Gl b (2 jo Jbadlal g 09y ol by S50 Sud ¢ s Joe
o 5 s 45 0505 solitsl il 20 saiile) 5l pod 0g)F HEALSES 5 o Llie,s (Fud)
oI Bk 5l 5 (o8 SLaBlal 5 0,5 oo i il a0 gl Ojgods (S
islo) 5l 5 pga 09,8 QS S8 L (0V210) wd Jlesl )b SG e 50 (b o o5 px>



A b s 5o b Sy phogSly (o pod it e T

S3LLE LOY-10) s 5 Jleel (L S diad dus 0 ol o> Gial38l Go b 5l ou a0 Ladlal
Zo s Juake Sy delsl )0 a5 Wl (6 5le LSl g yod Hb Bloday 0 a3 sla JSTg 5 a5 !
Pl Ggasloter wilon g3l isured Audz (03T 5l e el FA s s s
Dgds oo o a5 dalolys osls (5)9laes slo,lnl 5 eolituls ge sloyge;] .28 5

359 Sellad (5031 51 L el FA JBlas o5 0 atlss Ln Soge3] 51 (6,05 (95 plowil g
SS9 il e olfisle;] ;0 o AL Ceelus o olil Celu VY 5l e g dimas plo!
alolddl 048 6 S sl o] posasd 516 as abe; moww Ol gyl sla eIl o Se>
Vo Seds (5,9 S oKl condgw oKiolesl jo S5 sladiges (5 uS e pledl 5l e
5o oablaz Glowdly (e 0285 13 a8 Gl olws jo j90 B0 e S Loy addo
oolaiwls g0 3JUT (gl B ol (5 10a55 a0 -V sloo b Jloxsy [0 g ol aLildS laosgadg e
S Al BTl ey sl TA (0ol wlea) 55 0903lm @S 085 S 1R
95 b G s 5 Js5e3s55 lapigesse siledly calé SIUT a8 ool S30LLs 1w ploxl
L8 D ygo (St (Sh g pole oA e gilie § 525005,0 998 pole 8uSinghy jo Y]
oS oo oy b MLl Ca b 1Sl ol 5l g tegiad (6 S ejlal jglateds ¢l pegdle
Lsrfojll.\.:‘ S O eolawl ()....J‘SL..A » ﬁ)fﬁ-'l-’ ’/’YY) MLAAA} 9 (?/()) Y‘Wuﬁ)é
P 95w+ F) Cosla 5 (PIV) (lominn 59,0yt o o 9050 b ool oS5l 5 J959 )95
28,5 18 eolaiwls yee (i gy

1. Diagnostics biochem Canada Inc, Ontario, Canada
2. Intraassay CV%
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1. Cross-Sectional Area
2. Knapik
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1. Counter Movement Jump
2. Squat Jump
3. ACSM's Foundations of Strength Training and Conditioning
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1. Skipping
2. Tuck jumps
3. Drop jump

4. Pike jump
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1. Shapiro-Wilk
2. Levenes Test
3. ANCOVA



WAD 5l ¥ osloid (b)) S5gl2 50 of

o 9y (iamen (2855 18 5568 lgieds 8 gei] i 128, 54 (6 ol I o
ol sloasls s 6l 58 oy Lol ad oslitul (255 (5 903 5l (29,5 009,0 Dl i
)\) L&J...l?u 640[.0.) ASW‘;QL)[)LMJ A o\))..v)lsd.g o)...C9 ;le ‘)L;um g_B‘)DLJ 5wivl.~o).o.’a.t
Tl ol ool 158l 5 Dol L owisay 325 pskiiads 25 ool P<O.0B (s loline gela

8,5 1,8 solawls g0 VP dseud

L™
ojled Jouz ;5 (gl Slayiie (29,5 9 (5295 095° Sl 3l Szl 5 (.0l
b S tegdl (o ped du 2 a5 wad o0 Ol Bg% (29,5 (19,0 slaatily el oud &)l iy
o9 Gl chile lolae lBl cely St (g0 g liy) (Zee oS il
loads (1503l ey 4 S oy S0 whao grhans 5 J5525 555 4 (99 ysgiend S (33 oms gl
0390 (Gl Shile Jlaline 1alS lyg) (orge (soile) b G Regdly (ped (Ciznen
S (S (g0 g S 09,5 93 5o Lol el anils JLisas |y (9031t 41 S g3 y68
b S yogdly (2yed 09,5 dm 2 (ppimen 9d el oaalin (y303l st A Cund (g loline
- oo ol g3l 4 o by O3 el a3l 1, (6 lolime il cilises anile
T siley b So el (e a5 Sl (nl ke (029, e slaaiSly (nlpogdle Laims
e S Prolie) (g fgind (h90)90 (ol al cdale jlaline (Al Cely (Siin (250 5 4l
chie ghaw 9 (+12Y g o/0) ol Fay Prolie) Jois)s5 & (g ymgind Comd o/ F g o/ - 7
S gy (ol Zawl 0ol J7US 09,5 ay Cannd (0¥ g /00 ¥ oS gay Polie) ) wilas
Lol el 003,85 (P=0.01) Js55,55 4 (g yimwgin S il 8 Sely Lo 53 (i giilo b
09,5 ez Om ) lobime glii by W ae el (aSls g Jo55 565 gey90 (STl cdile o

(P>0.05) 54 _oi sanlics

1.LSD
2. SPSS



oo en Syl Giilo) b S yogaMy (9 po5 Ak b 3T
B3 Sy (29,5 (st 9 (8955 (190 Ol 3 yliliwl Bl pil g (12SSle b Jgux
P P - .
(b9 S om) F Ol et w050 o T ogilom RESIE= 09,5
(R955

NYMI) 555t 9,90
VE/AYES/) ) e -OIYY SISYEVAY BIVOEN Y e
oy oy TPITYVEVIAD R -f/af #V/FEY/A) OIAAEY/S - alig, oo
YO/-AEYV) - ¥ -Y/$ #AIFYZY/E Y/ VEYE Siis >ge
SYYEYN Y LY F/PVE-[f- FloFE YT s

MY 55,55 052592

“YIAVEYNY 1A VE YYNYEY/ES YY/AYEENY s
SEIVYEY/SY s vIFY YY/AYEY/EY YE/OEENY alig, o5
¥ Y e e VIAD VEEVEY/PY YEASEYYY LTI
-VISYEQPY -IvF -jaf YANSEYIFA YVASEY/D- Js=s

555585 4 Ogregind o
Y. DAEYFAP RS -vIaY #e YA/ SYEE.[F e
YVA-EVEYO ey ¥10- we /Yo Y YOE-/NY alig, oo
ey Y vy A -¥/a) #/¥YE Y IYAE-/)Y Sin e
- 10OV /0 VY Niig N SYVE-[oF s

€M) o, SHlae glaie mlans
YOI+ AZVY/AY RN SYIVE O OAYVAVEYYY  AY./AYEYOVA s
YAINAEYE/AY e SFIFE EIYUSTEVAA  V-VAOEVALY &l e
T T asanieas ¥ SEF s\ YYIFSEVERY O VVAYEIYS.  Siie s
OIGAENY /¥ SIYA SVES O AYAYYREVVY. AYEYSEVEND Jss

)L edlae el asls
Y IBOYV/SA i - IVY VFIOFEE]- 0 VANV £5/55 e
YO/0)£OY/VA VY - v YY) A£Y/08 Yo ATEVY/S- alig, oo
Y WA s veeervy -/%¥ A VAN - £V - VWWIEYEYIO0 Siis >ge
VAINYEY0/0 - e -/ VYAYEV/S) VO/EOEY/YY s

JrisS 09,5 ) S loline glay

S Ao g

bl atly (g yed llyd g o cud asile e Jolse 4 (855 4 (Fgeyen Gl
g 30 103,5 guiy 2 1y S90598 DSy S yeg My Sl po3 il (Sl lallae ¢ Jl
790 Ssinle; b <SG gDy (e alie 0 b (g gt (9090 (glewdly Cale Ol
S yagdly (2 ye3 Lol sl 5e5l Sy 5 S5 09,8 4 Comd (s loline ol (Saie g el




WAB 5l ¥ osloid (b5 )9 S92 3 ig

Clle nlpegdle S 00,55 Slml J;US 09,5 4 S | ()bl s (e uiile; b
S LS S ey (2 ped (il s o L1 (g lobine s 5 Js53585 3009 (salemdly
T s il v o b gl Sene (55 sS A g esied S 5o (Jleinll
“oele b eaalie (ge3l i 5SS 09,8 A o SoTegndly oyl (Kb (250 g 4l
wbs A8l J935555 50 08 5 Garteried 5o e | ylsline alS (YY) (gl i
Sl a5l 08 e (M) Wl 03 g fol> Aalllae @l b aS 5 )5 (315 SGegdly (2 pe3
@ J555)95 5 D9 rmgiad O30y98 ke )3 i Sbml Ceely (g ped DAl g e 3 (ol
3 el slbazan o Lmssoyeﬂ (VoY) gl Liahn 50 (VAN ) 00 co Soglin DLy ol
bl Sloses ) okl gladiin ;o 5 eS po 5 Sew Glaud b S tegdl Sl e
Sy y2l raghy 50 oadoslitul (£uped Sl JSSgn L a5 Wag 00,5 eslitul iy e
yol> Limgh boads )53 dalllas guls (j0gigmweal Jdo ol plaS o ks 0g>g Jlazl pl il sod
S gDy (e aie et Slam |y Jo5 555 Jloliae S 53 (VA F) oS 5 (elos ol
Solds JJo (T)) abloe plie polo faghy @l b oS wis)S (A5 J5uS 098 4 S
Ol Dad g ok e Sl eslital Coul (See 2l gk @l b jsSde Ghegh slaandl
35 -sllsS cnlpegdle il adllas (T o (g1 5e8 Glojine (05t 525 9 S tag:dly (2 o3
J956555 5 Daftmsns Slaggeyon Cdale jloline 1oss pae 353 hagh ;o (Ve 0 %) (lSen 4
030098 i pae (ul a5 wisls (5155 (Jeglie § o yegdy (oS S (nyed Akis &l oy )
31 Slyzam Tk J555555 53 pose Lol el oo guspels ;21> (gl slaaidly b (g5 ymsgins
G b @l (oggmeal Jods aslys oo adlllas cpl )0 SG el Sl ped oS e (V)
oz ) gilize olse a4 J553)05 5 Ogresed slooseysr Eml S alrolil sl Hol>
rlplo (VAX) o)ls (K o pe5 5l (S dja GBI 5 G ped Dol o0 pe leje
Alise 2o ped gl JSTg, 5l eolawl Jdoas wilgy co bo sloazdl b Koo Silalllas gl o guopnnls
7o siilej o aScnl Jedoay yolo Ghmgdy )0 il b Sogejl Siglice iy el 26 whaws
e gaile) )3 5 95,5 eolitlul a6 egdly Dl el Sl aler SO atie ja 50 Al

Jm! ol s 8 1,8 oolanwlsjge ol ol b S g Ol jed JolS dian g0 Soedy

205 G STy 4 Camd (g ygind (y50,90 7l Slp (295 S e el opl aS S)ls ey
ASb aS oo eolatul (giw gaiile)) and> G e wad Syl Ol el 5l S aS

B9 S S0905] )3 Suyegdly (n yeT oRagh (Seglie (2 yed I (LB &pa (LB (iaren



oY b s 5o b Sy phogSly (o pod it e T

Soglie (n yod aiiled S gDy ped ATie (i Sl e g gl (9092 il Bl Loz
Rl 5 Al oS )0) (Guped Al o y0 log) (HBge slagiall o ol (Ses
Ol RPN SUSY (Rl e 55 Gl el el p eSS 3l S
Ol by seye 4 a8 a8l (8555 5l 96 Seilens clad al3dl 5 (Ss5e glasl 58l s>
Sydioe Dl )3 (g rtugied Ggey9r (Sl Olime Gl Cel (SBge sla il
s 5 oo < oglie Sty poi 6V wm g 05 S a5 wlools L Slallas (- XYY
@S (pgwpal (ol s dW (1Y) wdlioo (g ymgind (30,98 Ddeath )55l sl (20>
WJS59 9 (el e b Db (09 %eS o Wl ooyl gl slaaidl b Kos olalllas
G550 A)d 9 (S5 > slaaly Slols AalEl el obj (g yed )bl sl (o e 5L
Jolss dr oeie a5 098 o0 Sl Sllad g 95 SUSY (lie Gl i (SMae sla)l
VXYY ams oo il Bl ) (sl (g itwgind (e g ond alae (8L - (Jgeyen yuln
Pl GRlBl g mae o Bl Cool Sl unl (S 35 (g mgts cdale il
Gyl 5o 4T Cewl SILLL (VYY) 090 (LSS5 55 5o yiin (l5F 9 & )08 S (6l (s
e g ol lpis oS Sl gl ol GLad 1) (gloline i 555565 (9090 cbale ol
Wlgs oo o o] aeaily Ol sl (Sgilie sla il saiaslis ool (Son Jg55 555
(O3 rmgind Gl Bl (V) Bl o paeddlie )3 2550 (8L Sliwgen ;5 ks Baiaslad
S g0 ez &5 el (293 gLl ¢ 523555 4 (yg g S Gal33l g J9505 )55 e s
b jazls pul omead B a5 5 Sl pucd 2b1 o 4y e gl g sl 00is iy 03 Lyt S0 0,8
e S,k 5 slmgen 5l a3 sloailis o J935,55 4 (g gt Cond GRal3l 0fge -
bt saiiley Sl 4 azg b (V) Wadioo 508559 0,5hee Sgupy Sl &5 aril oo
S9h eras yiiar )5k Seb (S5 slaasly SlelE po Cul pens Jdsa coul (Sees
9 Feie laaxly Ll o Sl (See 13 (IS > slaaaly SleS 18 0 i Slilugs (10)
it 6 b3 oLl s jo Vo )15 5o sl e Lol s (gl 51 5y 00,5 cilisee
Gxislej jo Sllug Jdoay iy Jlg3l 3 as ols 3g2g Jleixl pf Ll (V) wigd Sle>1,8
ot s (sl 00l ) s gkl o Sls38 oyl el Sae) (VYD) wo &, s ol
s e lagaiile; 53 ALEI a5 syl I3 58 iy Gl S o s 05z Sz ol
gl ;S 9325555 42 (09 fmgiand Cummsd 9 (39 g (9098 (21 sl Ol e slolins 09 Sl

il J S eg S L



WAB 5l ¥ osloid ()59 S92 3 oA

GR35 5 955 Bl 5 S8 Gl sl W e oy (s gk w15 Gl il esdle
gl ol dgp Sl (Side (290 5 Wlig; (oo ile) b S egdly Sl yed ol
b S ytegdly Sl el corizman 0,5 (90310t 5 UASS 09,5 4 S Oy (Dlie gt
Sl el e 503l 4 S 0y (e glae o jlolins Sgue ) porie (S il
oyl byl sloatily b Slallae S gl bl enls Ealas S 05,8 b (g loline
Ol 5 ) > aSslaigSa «(YYYY) ail o swpdl ju (S0 sloasl g (AVVYF) ooy
ligyei b1, o, ahaie mhio olinsé 5 Sl Lialidl 5 o, e sz ilidl (Vo) -)
ol b oy oo gelaws (al381 525 (V2 +#) e 5 5000 (YY) 030,87 5155 S oDy
olaul b1y ol jloline i poe 5 g (S0 SN S6 20 ol joddy S gDy (oS 5 Sl oS
5500 Olllas b ioghy cpl guls BT o (YY) wssls las olebay oSG yegndls Ol o5 5l
2> 0594 03iiuld 90 (o yoi SlaSSSgn 5 Ol ahaie gl (RS oIl sla g, sl (S
ol el i (ohped byl (Ve Ve) len 5 (r dalllae ;o Ol i o8 D0 4
Sl g o3 SSY Bl g i Sas o)l 655,80 (S slawly SlsS
Sslye Dyt ol (nl g oo (Rl (g yugind (e aoii s aS 098 0 Yl (Sleow
5 Slalllae ;o (o pa3 4l (055508 (Gl iy (VY) 00,5 oo (Dlae (B3 le lali¥l 4y e
Sl yod aiilod a5 duwy o0 L34 S 4 4z g5 b bl oo ol gl b o] og29meals Jodo
Sdae )0 JoiissS @ Gorwrted Cumd g Ggwsted (3eys0 bline dgge o Sheglie
s saisle) g5 99 Cnl o Ol ghae g (l ) s (Kb 5 alljs) (2o slagansls;
ol 5510l o Ll sl e oy e ahaie g il Koo s (FY) wil e
O9Fmgis (9098 50 6 lolne (Ll Bl (s (gaiile; 09,5 45 (l oy e (TV) aBl (e
Slobinn yuosi ol el a5 0.0 ;o] glas oyl Lol el g3l ion o Cod )] adaiie pelans
@ Cond (e (95 mls dgupe Sl (Sae Dol pas (pl Slde 35l 505 095 4 S
plil e Job 50 a5 Jludgh b JLigh phine (05555 Cudled Jdoa) S5 09,5 55 (903l
alis) oz oo Sasaiile; b S yemdl (npe3 (57 45 sy o0 a3 GSa3 g3l AL (313 o
et 32T (Sgmts | o galie U sisl 00 955,557 41 (33 frmmgiinnd S (a3l Lily (S
Gxsbey aSepl s 4> g5 b ecplpogdle (Vo YY) Conl osds SMac By, ,ule o g 00y i
ras i )l Sl (55> slaasly SlsP B o ol pei Jdoa cul (Se (a8

1. Chelly
2. Herrero



84 b s 5o b Sy phogSly (o pod it e T

oz ol dA €1 0N XYY 598 oLl o Sdlas sla,b 5 o5 > sloasly o Sles1s
e g b s sl jo Ll s sla )b Sl B je sty (RlEaS 3ls se2g
J955595 & 9w Comad 9 (g mginnd (90)9% (Sl Gl jloline Sguge BY 51 S0
Slr o5 S it pd aasle; Slagtsy el (See gy cnlil saBl J 7S 09,5 L anslie)s
&yt Gl o 5T (5l50 5 009y (i (slagatile) 4y S (g gt (3090 g i

Aol ool SMae plate mhaw o
50 oo 33 el )| (6551 (g5lwolsl g oolaiwl SUlg s b Odlae elos ) jasls ooplpedle

oo siley b Sotegdl (nyed ol regh 50 adlios bgrye b Sae (g 152
ol bl e (9031t 4 o | O olow )| (a3l (aal38l cely (Sthn (2 g0 g il
7 3e inilej b S tagdl Dl pai b ek oy ceizman 0500 loline (5ol Lloday il
bl cnl o doys 99 Ghie g 20,0 17 )0 YO cod jay (w5 (Sia (7 ge il
(VoA lSes 5 Tsiskeanl 5 O LlSen 57,5 (Y1) olSan 5 ' jiy5 laansly
5 S tegdly (n oS 4a VY Sl (> (VARA) 0l 5 (6,5 (FYOTY) widli oo loFon
(Voo A) Ol 5 65 kel (TY) 53,8 8,155 1) (Sl (65531 (65 )5 Jloline i poe
2 S ey (ped a2 ez Gl ey Ty (S ¥l (65531 (6505 A S ol 8 a8l 5
=y ALy )0 d5ue a5 Sy o0 iy (T0) wisls (Lt (03Tt 4 S oz e
ey S 58 5 Stz (b 05051 (1 pa8 el 4y (St (55531 (655,54 S 5 | SDLe
Aol Do s ls (pl 10 0guge a5 0l 3929 Jlaoz! pl JA «(YFFA) 0l aily 0 ol
(g Bl wWeils (0 5 g0 i SLAS) oy ey IS g by S SYsb (e
S 50500lgS Cel S pol> ipgh o b DMac el )|l jasls ol s sae o
Srolilasl b odlas (ol )| a3ls it b (550505l g 5l eolinl 5 (o o dsli
oS Sl s pf alo o3, b SN (2l et lh (6 5Sojluil (gl esliiuls g0 sla g,
SISl oy 0 Shas 50 (g Syt (] so Gty SISl b g (50508 by glas,] poliae )

(V) 05 o asls ol 5,60 5 50 olitdl ol 4y yoeie ol (Sos
Samnd (g9 g 030598 (Sl Gl jlolins Sgnge lo polo hagly slaatdly iggea)s
S g alljg) (e slagaisle sl eslanal b (Dlas B9y mle g J9i,s5 & g wgtnd
Sl duy oo J5a Dl 0oy 5 @S 4 4295 b nlply 109 S tedl Sl pes

1. Turner
2. Gehri
3. Impellizzeri



Y40 ).Hl-’ An O)Lm'.’: tf“:’)')s ‘5)5.‘5;)‘.9 o

5 hae (B9l (il Condg o geysn Slid Sgugp p0 Sotagdly (nped o el
Al i gaile 4 Cond (6 ian )8 Shilo IS5 55 o e jo b A elo )l Cools

ailey sl (Sobel Jabd 15 5 <o, Jad 10 295 3Rl WlE oo (g0 sisle) izren
.mle ..
2 il gl i3e s 5l @ az g b G yed il slagaiile; 5 eolicnl i ply

" oGS sl QLS s seem (S g st yed it 3 4T 93l os (K355 3 Shos (sl
4 S gl Ol o3 s 18 sanile) ) eoliiul a5 WS e slgiiny yol> adllas gl oS

25 2Rl el (S ColBy 58 g o ped S8 5l g 5B 50 gyl g Sl e lsie
bk o 2B 53,9 40 oy (S sl gaiile; 4 o

&bo
1. Markovic G, Mikulic P. Neuro-musculoskeletal and performance adaptationsto lower-
extremity plyometric training. Sports Med. 2010; 40(10): 859-95.
2. Wilt F. Plyometrics: What it isand how it works. Athl J. 1975; 55(76): 89-90.
3. Baechle T R, Earle R W. Essentials of strength training and conditioning. Human
kinetics Champaign, IL, USA, 3% edition, ; 2008. 413-456.
4, Turner A M, Owings M, Schwane JA. Improvement in running economy after 6 weeks
of plyometric training. J Strength Cond Res. 2003; 17(1): 60-7.
5. Miller M G, Herniman J J, Ricard M D, Cheatham C C, Michael T J. The effects of a
6-week plyometric training program on agility. J Sports Sci Med. 2006; 5(3): 459-65.
6. Ebben W P, Feldmann C R, Vanderzanden T L, Fauth M L, Petushek E J. Periodized
plyometric training is effective for women, and performance is not influenced by the
length of post-training recovery. J Strength Cond Res. 2010; 24(1): 1-7.
7. Petushek E, Fauth M, Hsu B, Vogel C, Lutsch B, Feldmann C, et al. The effect of
resistance and plyometric training on Hamstring and Quadriceps activation during
simulated sports movement. J Strength Cond Res. 2011; 25(1): 8-9.
8. Ozen S. Reproductive hormones and cortisol responsesto plyometric training in males.
Biol Sport. 2012; 29(3): 193.
9. Chelly M S, Hermassi S, Aouadi R, Shephard R J. Effects of 8-week in-season
plyometric training on upper and lower limb performance of elite adolescent handball
players. J Strength Cond Res. 2014; 28(5): 1401-10.
10. Makaruk H, Sacewicz T. Effects of plyometric training on maximal power output and
jumping ability. Hum Movement. 2010; 11(1): 17-22.
11. Kalvandi F, Tofighi A, Mohammadzadeh-salamat Kh. The effect of elastic, plyometric
and resistance training on anaerobic performance of elite volleyball playersin kurdistan
province. Sport Physiology. 2012; 3 (12): 13-26. (In Persian).
12. Fallah mohamadi Z, Nazari H. The effect of four-week plyometric exercises on serum
levels of brain-derived neurotrophic factor in active males. Sport Physiology. 2014; 5 (20):
29-38. (In Persian).



4 b s 5o b Sy phogSly (o pod it e T

13. Gamble P. Strength and conditioning for team sports. Sport-specific physical
preparation for high performance. Routledge, USA, 1% edition; 2013.

14. RheaM R, Ball S D, Phillips W T, Burkett L N. A comparison of linear and daily
undulating periodized programs with equated volume and intensity for strength. J Strength
Cond Res. 2002; 16(2): 250-5.

15. Monteiro A G, Aoki M S, Evangelista A L, Alveno D A, Monteiro G A, Picarro Ida
C, et a. Nonlinear periodization maximizes strength gains in split resistance training
routines. J Strength Cond Res. 2009; 23(4): 1321-6.

16. Hamedi niaM. R, Azimi-Taraghdari H, Haghighi A. H. A comparison of reverselinear
and daily undulating periodized resistance programs with equated volume and intensity
on endurance of untrained men. Journal of Applied Exercise Physiology. 2011;6(12):119-
131. (In Persian).

17. Miranda F, Simao R, Rhea M, Bunker D, Prestes J, Leite R D, et al. Effects of linear
vs. daily undulatory periodized resistance training on maximal and submaximal strength
gains. J Strength Cond Res. 2011; 25(7): 1824-30.

18. Simao R, Spineti J, de SallesB F, Matta T, Fernandes L, Fleck S J, et al. Comparison
between nonlinear and linear periodized resistance training: Hypertrophic and strength
effects. J Strength Cond Res. 2012; 26(5): 1389-95.

19. Bradley-Popovich G E. Nonlinear versus linear periodization models. Strength Cond
J. 2001; 23(1): 42.

20. Guadalupe-Grau A, Perez-Gomez J, Olmedillas H, Chavarren J, Dorado C, Santana
A, et a .Strength training combined with plyometric jumps in adults: Sex differencesin
fat-bone axis adaptations. J Appl Physiol (1985). 2009; 106(4): 1100-11.

21. Potteiger J, Lockwood R H, Haub M D, Dolezal B A, Almuzaini K S, Schroeder JM,
et al. Muscle power and fiber characteristics following 8 weeks of plyometric training. J
Strength Cond Res. 1999; 13(3): 275-9.

22. Herrero J A, lzquierdo M, Maffiuletti N A, Garcia-Lopez J. Electromyostimulation
and plyometric training effects on jumping and sprint time. Int J Sports Med. 2006; 27(7):
533-9.

23.Chelly M S, Ghenem M A, Abid K, Hermassi S, Tabka Z, Shephard R J. Effects of in-
season short-term plyometric training program on leg power, jump- and sprint
performance of soccer players. J Strength Cond Res. 2010; 24(10): 2670-6.

24. McGuigan M R, Doyle T L, Newton M, Edwards D J, Nimphius S, Newton R U.
Eccentric utilization ratio: Effect of sport and phase of training. J Strength Cond Res.
2006; 20(4): 992-5.

25. Impellizzeri F M, Rampinini E, Castagna C, Martino F, Fiorini S, Widoff U. Effect of
plyometric training on sand versus grass on muscle soreness and jumping and sprinting
ability in soccer players. Br J Sports Med. 2008; 42(1): 42-6.

26. Knapik J J, Staab J S, Harman E A. Validity of an anthropometric estimate of thigh
muscle cross-sectional area. Med Sci Sports Exerc. 1996; 28(12): 1523-30.

27. Ratamess N. ACSM's foundations of strength training and conditioning: Wolters
Kluwer health/lippincott. Williams & Wilkins, USA, 1% edition; 2012.331-379.

28. Kok L Y, Hamer P W, Bishop D J. Enhancing muscular qualities in untrained women:
Linear versus undulating periodization. Med Sci Sports Exerc. 2009; 41(9): 1797-807.
29. Hakkinen K. Neuromuscular adaptation during strength training, aging, detraining,
and immobilization. Crit Rev Phys Rehabil Med. 1994; 6 (3): 161-98.



WAB 5l ¥ osloid (b5 )9 S92 3 7Y

30. Kraemer W J, Ratamess N A. Hormonal responses and adaptations to resistance
exercise and training. Sports Med. 2005; 35(4): 339-61.

31. Khodami A, Nikseresht A, Khoshnam E. The effect of 8 weeks of plyometric training
on cortisol and DHEA levelsin male badminton players. EJEBAU. 2014; 4(1): 265-9.
32. Ahtiainen JP, Pakarinen A, Alen M, Kraemer W J, Hakkinen K. Muscle hypertrophy,
hormonal adaptations and strength development during strength training in strength-
trained and untrained men. Eur J Appl Physiol. 2003; 89(6): 555-63.

33. Cadore E L, Kruel L F M. Acute and chronic testosterone responses to physical
exerciseandtraining. In. R. K. Dubey (Ed.), Sex hormones: | ntech Open Access Publisher
, Croatia, 1% edition; 2012. P. 277-92.

34. McNamara J M, Stearne D J. Flexible nonlinear periodization in a beginner college
weight training class. J Strength Cond Res. 2010; 24(1): 17-22.

35. Marques M A C. Strength training in adult elite tennis players. Strength Cond J. 2005;
27(5): 34-41.

36. Vissing K, Brink M, Lonbro S, Sorensen H, Overgaard K, Danborg K, et al. Muscle
adaptations to plyometric vs. resistance training in untrained young men. J Strength Cond
Res. 2008; 22(6): 1799-810.

37. Gehri D J, Ricard M D, Kleiner D M, Kirkendall D T. A comparison of plyometric
training techniques for improving vertical jump ability and energy production. J Strength
Cond Res. 1998; 12(2): 85-9.

38. Komi P V, Bosco C. Utilization of stored elastic energy in leg extensor muscles by
men and women. Med Sci Sports. 1978; 1(4): 261-5.

<29 St 0 g

4 N

)_,,,L o 6&&9[.90 sLorl.cM S (e ‘Lé’)*w Ls LS‘MI’ ‘Wbls é‘b

P95 mld (Faeyee Ol p bl il b SG egdl (g ped athe D
s b e gaiile)), 5,9 o b Mae ol )l Coolsy SHac
FO-FY (YA YA 50l . 2855 Sl 5m8 (S99 Ol psd 9SG yogdly

\_ /
S

/Khodaei. K, Hamedinia. M. R, Hosseini Kakhak. S. A, Damavandi. M. The
Effect of Six Weeks Plyometric Training with Nonlinear Periodization on
Hormonal Changes, Muscle Hypertrophy and Leg Muscles Elastic Property
in Male Athletes (Nonlinear Periodization of Plyometric Training and
Hormona Changes). Sport Physiology. Fall 2016; 8 (31): 45-62. (Persian)




4l b s 5o b Sy phogSly (o pod it e T

The Effect of Six Weeks Plyometric Training with Nonlinear
Periodization on Hormonal Changes, Muscle Hypertrophy

and Leg Muscles Elastic Property in Male Athletes
(Nonlinear Periodization of Plyometric Training and Hormonal Changes)

K.Khodaeil, M. R. Hamedinia?, S. A. Hossaini K akhak?,
M. Damavandi*

1. Assistant Professor at Urmia University*
2. Professor at Hakim Sabzevari University
3. Associate Professor at Hakim Sabzevari University
4. Assistant Professor at Hakim Sabzevari University

Received Date: 2015/04/11 Accepted Date: 2015/06/22

Abstract

Hormonal response to training is dependent on various factors. However, A few studies
have examined the effects of plyometric training on hormonal changes. The purpose of
present study was to investigate the effect of different periodization of plyometric training
on hormonal changes, muscle hypertrophy and leg muscles el astic property. For this, thirty
six male athletes (age 21.58+2.64, height 174.42+ 6.01, weight 69.05+9.68) volunteered
to participate in this study. Pretest was including measurements of anthropometric
variables, thigh muscles CSA, leg muscles elastic index and fasting blood sampling. Then,
the participants divided into three training groupsinclude traditional, Daily undulating and
weekly undulating groups and one control group. The Training program performed in 6
weeks with 3 sessions per week. 48 hours after the last training session posttest was
performed. Intragroup changes analyzed by ANCOVA statistical method and LSD post
hoc test. Aswell as, intergroup changes analyzed by paired t-test. The significant level set
P<0.05. The findings showed that daily undulating and weekly undulating periodization
of plyometric training significantly improved resting concentration of testosterone,
testosterone to cortisol ratio, and thigh muscles CSA than the pretest and control group.
But traditional periodization of plyometric training only improved than the pretest. All
three periodization models of plyometric training weren’t significant effect on leg muscles
elastic index. According to the results and Percent change it seems that non-linear
periodization of plyometric training hasto more efficient than the traditional periodization
in improvement of hormonal changes, anabolism status, muscle hypertrophy, and leg
elastic muscles property.

Keywords. Periodization, Plyometric Training, Hormonal Changes, Muscle
Hypertrophy, Leg Muscles Elastic Property
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