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Acute effects of plyometric training with changing of height landing on the
electromyographic activity during preparatory phase land-jump
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Abstact

The purpose of this research was to determine the acute effects of plyometric training with changing of height
landing on the electromyographic activity during preparatory phase land-jump in male students. The
population of this research were 10 physical education male students of Kharazmi University, which selected
as sample. (21/10+1/286yrs, 173+6/467 height, 68/2+7/42 weight). In four different days subjects Performed
as single leg one of four protocols plyometric training and land - jump from a height of 40 and 60 cm. EMG
activity of the quadriceps and hamstring muscle group 150 milliseconds before foot contact with the ground
was recorded. Analysis of variance with repeated measures and Bonferroni post hoc test was used. The
results of this study showed that muscle activity after changing of height landing in preparatory phase (from
40 to 60 cm) has increased significantly (P=0/002, P=0/001, P=0/001) respectively. Activity of muscles
(rectus femoris, vastus lateralis, biceps femoris) during landing after performing plyometric and changing of
height landing in preparatory phase has increased significantly (P=0/039, P=0/001) (P=0/006, P=0/000)
(P=0/001, P=0/014) respectively. Jump height has increased significantly (P=0/007, P=0/002) respectively.
The results showed that acute perform plyometric training with changing of height landing result in significant
changes in the electrical activity of muscles and also the height of the jump in the preparatory phase.
Keywords:Plyometric Training, Preparatory Phase, Electromyography Activity, Maximal Vertical Jump.
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1. Postactivation Potentiation


http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1398.17.17.2.2 ]

[ DOI: 10.29252/jsmt.17.17.11 ]

b 29 3 Sl e oyt 4 S a3 o e sl ST

S e 5 Oge3 l 5 IS5 5 b Ul it o s s g3l ol 3 s 0 51 Gty el VY
el Sas orl o3 NI WS anrl e oRilel 4 ety el dhay Sl s
2 O 51 g 0 3l e 5 L ia g5l (sl OF plamil 08U oo 5 Osm3T sl sl Janll s
LS Sl il (5 ol Lainpesl ey el s S sl il pppnd sk
YOl 4 bt JS 0SSle Culg s ey F w B3ses] a gl gl 5t s eslapln]
SIS Slassll b 0ga3T o Cui b 55 8 Jrassy cpl 53 A a8 L s wlse sl (sl e e
U Sos oo o3 bagssesl S 515 Splite 55 8 L3 Jites ame £ (o ime 3 s sesl s SIS 5
e bW gl 5la,5 (Y e il b gLyl 51,3 () sba JS 5 51 S ol A oS s s
L el Ve gLl 5l 3 5 S ey yed (B e il £r gLl 5lsg 8 5 G 2 Dl o ol (V
A Gt b il a8 s S o Lrd 1) Gy 05 80 8 JS5 5 W o g3l c0sa3l 555 0 s S o 1|
bl 228 DS o plondl 435 ¥ OF 31 g 53 oo o35 (555 433 0 Do a4 sl 20 kS 4
Ltls o (oS b5 b Sle oty 5 gl oK jtas Gusler G slaes S) olisS Oloy ke
Lo 503 S sae 15 oy S Osm3l Ak a5l iy 00 OTOE) (616 E eS8 - )
ol p MVC iman 5 (13855 58011058 5 o plonil sy 555 5S35 501 05 S0 8 51 g
olas ) ol Bl S glad 55T (10) A plail el oal L5 )| SENIAM s o5 s,
S 3 g3l (Gl 5 (sl e ) ol 03,8 I0ae (sl A 4B S Ime i 5
3 3 S e S5 S i S SG plal ay plBl a8 550 sl by i 5 ol s
oo 03 STUB b 5 S35 0 513 WSS a5 stal S2505] 55 S e 03 8 5l ) s alias
313 e@sl)) (LB SS1am a bogy e 05T el 1 g 3,5 e 515 ST 250 S bl 4 o1 0
s 4 3 BB S 50T S 558 Jol Olaabl b s S o e 450 Lo 5 S5Las
4560 o3Il a1y (o3l Ll STas sl 31 1S sila g 2SOl IS od o D031 52 3 355 oa plon]

() Wsls e <A;.g\
— 355 CS o Ogesl o gagesl S laiss Yo ol ral 5 o3yl oLl Sl slaosasT plowil 51
Cled) Sl 5 bt e glaamale 3 S ol xSl s ool el Jes s LSS 5
=35 2SO (YA ) s 5,1 (K s SDlae 05,8 Sdlad) Sl jss 5 Geoler Sdlae oy S
53 S0 el sy 0l EMG-MVC 5 r@ 0> bl (S S0l el 5 (g 108
03 edicd i Slu= RMSMVC s 5 piomen 5 0t o3 UL wled 0lo B oy 3 50
Slkes 5 055 8 OLL Sl o 4ids 0 208 51 ey WOl Gl Jal 5y L5 el ol 4 L
(oSl £0) 3553 655 530 2 IS a b o33l & 5 ol a A oo |l 03051 (5108755 S0
Wb S besosbaps s Ol b s s 8 el S ad g5, haly Koo baany & dislis| e (V)


http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1398.17.17.2.2 ]

[ DOI: 10.29252/jsmt.17.17.11 ]

YW Ol g 5l Y osled g9l 5 B55s b 53 agh

i S plonil Bl s S pe5T el b el 1 e o8Bl sl e 353 s 5 Asmds e
338 el 0k 6Pl b il a4 s 035 5l gy 5 35 0 LSS Olaa L ST i)
CS o sl a Bl 228 OIS (gl 5 05 85 S 5 o S sesl 58 0sa5T pas S 3 kel e
b 535031 0303l pgm 555 53 A5 S Adabl &S xS Olea b e Sl s Ul 3l Sberl o b
;,U\;\:A;wg‘duww\g&so%ﬁyus&pﬁmafw&im,s 03,565 3
(S5 e Dl aba g ool DL 1 e (V1) sl plnil 3 gy o a5 Ahay S oS e Bl Y Ll
B80ka |y e la b0 gyl 5 5 msg b (ST s e 5 038 ol il 4d83 0 e a4y L G5 0]
&irt,,;\,os;pf;\mugawmwi eoler 3o 3 plml e 5 Ll oo plomil A 0303 e 5 oS
J.u)*éw,:;m,w.,um plomil o il Vo gLl 51 o =355 S 1 S e Sl o el el
LSS 555 SleMbl .o aslital o3 U L olad alised 05 500 jasdin gl el 58 el (MIE

Ao emd Wbl )3 g Il s B (Guls el ged B B L g 0 aio L
L 333 28 = 5 (MVC) (311 (3L Sl sla gusT 5o b 31,8 sles 50 sla S £
el 5 Ve B il gl L OLdSSl 508 ct bl MT8 Jue 318 5ole s S0l ol&aes 51 eslinal
OB F35m31 oS 553ty a8 diile i b Aoy 15 0 S 5 ek b 5 03 LS A olSaus ool 23 S
S eslizal b S 515 15 0l xS 6 2o V0r dhoold a2 5 5T L gl Jla) kB 5 5,8 e
SV Gl s 1S ey mS laesls ds b e ile SO a4 G as LSS glasy S
moslal iy S S 6 3 5 pelS (555 5 o MYO Dat issle 5 5 5 a0 SISl A S eslinal L
o 5 s sl (T s a3 s a3 L L elel Sl R il e V00 550 08 s 5l
loosls 5loslinad b alaod opla gl pasiie o5 b L elad oo oo ) 318 sl 2S00 (slaesls
Ls o Olagan 318 sles xS (glaosls b g s o laesls oS bl 315 s S asiiin i 5 ammis
)‘P‘fﬁ o3l pl Sl iy VB' Sleals 03,8 355 L g o3 5ad pasiin SIS sl slaesls 55 1) alasd
ahas a3 b L ele 31 i b VO S350 5o Sblae e mhan e Sl
dze 2 (MVC) ol 5La1 Slim & by o sloesls s S alons (RMS) o slms oL
by glaesls 00 Sl sk 4 g e alons RMS i s 5 e 135300 5 50 8 s
S Vi sde 53 g e dhae OF old ailons MVC 1) dhize o slaesls cakiae a Clad o
L;\ﬂ.m/)MTWMMVC;\&MﬁwuﬁjRMSwﬂqwéﬁ%;wkﬂg;
Sl eend Sl st 55 Ll 51 el blinal 5 heo 5 sobel sl i Sl Laesls Jlost 5 4y 5

U:’-j-)-)‘ LLﬁaJ‘J %“")SLS‘)")L:M d‘ﬁ‘jﬁ@)‘ A cJLi’Z.w‘ dj‘.l}-ju)\)w rﬂ‘)“)L"Md‘fu‘

1. Single Leg Hurdle Jump 3. MATLAB 5. Maximal Voluntary Contraction
2. Force Plate (Model MIE) 4. Root Mean Square

Vo


http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1398.17.17.2.2 ]

[ DOI: 10.29252/jsmt.17.17.11 ]

b 29 3 Sl e oyt 4 S a3 o e sl ST ‘

Sy s PSe/evo L;)bl;;ucla.ﬂﬁ S S L;Jjaj\x\QJ;g)le},bgjd);ﬂM\ g_é)ﬁyJJSL;)LJ

A oslitul g aind O ge5] 5l andlas 350 (Gla ke dulis

sl
B gl Shas 5 Smendlh (s Gt Sl o B Olee 313 L (Y sir) oo ol il
(P=2/rV) ol axdls Sl gols pre sk 4 aled a el B g1 ST 8 a Ced e Sl
gLl 3 b a Lol e Sl Ve il 5ls s 3 5 S e Dl (el Sl Sl e G Ol e

AP=2/eeY) sl adls gols pme il58l e Sl e

6Jlﬁéﬁfa5\.uld>1fjb(p6ﬂb)5;r.oui.j;:ﬂ‘.&—\’dj..\?

p Sl Izl S U, il JEs piia 7 sl gl Bl | s,
Y70\ Yoy Fala tr gl 5l 5 Ve |

Y £/0\1 Y/ el b gl 5las 8 5 St Ve \
Aty Y4/¢9 Sl T Ll 5l Ve ¥

e Y/ YA el W gl 5l as 8 5 Sty Ve ¢

Jsdr) ) o o Jsdr) G oy cdlae (S oS0l e o sl 0L Jra sy onl gl (ioens
ol b ol el Ve gl s b pls Gslwosbel i 56 3 (0 Jsdr) Sl jwss 5 (8
s Gl Sl e omimmen (0l andls (P=v/e ) Pr/en) Po/onY) OS5 w Gols e il
P ol SRl Pl el e gLl 5l b 4 G me Sl b Wil Sl 8 s G e S
ol Ve gl 51ss 5 G e D (p S Sl ) g sl 5 (P=/0 ) (P=a/e e P=2/eTd)
asls (P=2/ 8 P=r/o NP2/ G5 b SRl e sl Ve gl a8 4

RS

GilwosleT i d 1o 53 5 b Gl Conly 45male RMSMVC s Ko ¥ Uil
she O3 il RMSMVC cos opKke Jis e g gla o051 3l s,
VAR +/+TAY Sessle b tu;)n BIETY) \ e \
/vVoYo /oA Fala e gl 5l 5 Ve Y
IRLTA /4890 el b gl 5l ag 8 5 Sty Ve \
AL RA AL el W gl 5l as 8 5 Sty Ve £



http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1398.17.17.2.2 ]

[ DOI: 10.29252/jsmt.17.17.11 ]

YW Ol g 5l Y osled g9l 5 B55s b 53 agh

o Sl dhde 1y (S N ol pp e 53 e O 05T s ¥V Jr

P Ol il <ot
. ol b gLyl 5lss 3
Sl T gl 5lss
. el b plil 5l
O R PP R
N ol N gLl 5las

Sesle CL&J)UH})_%)&J:U{)M'

losleT iy a0 03 i1 b ()l g male RMS/MVC s 0L F Uit

PRRHE RMS/MVC i Kl S piie & glan Sl sl | s,
/OIVYA V2L Fala tr gl 5l 5 Ve |
AYAYA VVAY el Ve gl 5l Ve Y
Y WARENY el b Uil 5l 5 S Ve v
H/YYA W/VEVE Facle Ve gl 5las b 5 S el \E ¢

B e A (sl (S oI ol e g lin 3 ke 0 505T s -V s
POl e sha
) el e CLAJ)\J'H)J}
e ol e ASIBIETS
e ,u_;;ui-tw)\jubé
Fatle b gl 5o b s e
e Sl e CLEQ\J:I 35,8
Satle T gl 5las b s e
$3leosleT oy a0 3 52 Gl G s e RMS/MVC s o S5e 8 st
Sbre Gl il | RMSMVC o o Kke Jits e - ghan ooyl sl | s,
/ryoNt Jetot el b gl 5las Ve |
YT ey el W gl s, Ve Y
eyeor % Sl b gl 5lag8 5 el Ve ¥
/)10 o/WAA Aol e el | 39,5 9 S e \K ¢

@t)ﬂ,>w6|ﬁ6ﬁ?a,'t,ul&|fwu,,;ﬁug,ﬁﬂ@u D-VJ gl

p ol il e
. Sl 0 CULU\J" 354
e Bl Ve gl 5lay
o S sl e CULU\J" 355
el tr gl 355 5 S ey
- el e gl sy

el e Cw)l Sl 5 e



http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1398.17.17.2.2 ]

[ DOI: 10.29252/jsmt.17.17.11 ]

b 29 3 Sl e oyt 4 S a3 o e sl ST

o 7

Sl mnza S (358 01 3 i ol pen 4 G e My (e yed ol U e Gl e Sl
A e 48 ol 0L izmen el ol 2 ARSI Ol i mas b DS 318 ey SN
Neoplil s sl 5l e Golwoslel i 5B 53 Sl s 5 ol e ol ol Sl
(ol atls (P=r/ee) P=o/ee) P/ Y) OS5 ol pme alsdl e il b 4 o 2e Bl
0 S e Bl b gl 5oy b 5 SO re N sl Sl ey SDas (SO ST Sl e
b o anls (P=o /o) Pee P/ 5w ol e Rl el e Ll 5ls s 3
gLl 5l a8 a4 e Bl Ve gl 5l a5 5 SO e Dl o ped gl 5l e s (S S
DL gl plondl sl axdls (P=o/oVE P/ e U P=2/00)) G 5 s ols me Sl e 5l e
ol 0 gl 3l s b 4 o el £ gl 58 5 SG re Sl (6l Sl ey B Ol e sl
Shos s Seendly Gl 5 R Olsee eomer P/ V) el anils (15 (g bsbae b o
Ol (P=2/00Y) sl adls (gols smn oI5l e il A g Wil 5158 a0 ol e Bl Ve o5
03 Sllas 5l ok 5o Cadb e Sl oS ad SUIS 5 Lol ale G (ol 2, 8) SSlas
gose ol Lles S Sys La55 Sliles 53 1) Jele ul ol o el Olanasias 5 OS5 5 ol
25 S 3 slasal, B AiS o SO0 oS nleds ola iy Sador iy 4 e anddS ans 53
=35, OIS o ahos OF 515 5,5 DS Sl (ol 3 L 5SU l S Slulid |y Dlae 015 0305
S Aol B as g8 P s gl Jolse (DS =l el VK*‘ 03 2pd e edalie
RMIMVC s 48 515 0L sy cpl gl OA=Y ) 5500 05Lal Dlas 5 eas ol ge 4 015
s abag S sl (olwesll iy 5B) 358 e 03 i Sl Ky een 5 sl SOl slaes S
20 S0 5 S5 ssd e Sledidy onl 85l e Dlide alialie sy 4Bl Rl S e s
5 L a3l Jls pol asn b a4l &S 50 A S a5 opl e el g O
U s b o s (VAAT) O 5 dcesdl 5 (V447) 0L 5 Sl (Yor ) O
(Yoo 8) OLn 5 e 3550 S L34S (AQYY) sl plowil JDlae (g3ladlad 2 G oMy (e
S gen 555 3550 55 53 5 (N) s ST edalie Ol 5 5 5 piiaS| 5 5 SBae (g5Ladlab )3 (6 i
S GSe AT ol ok s Blae pl 4 Sl oa (18AD) 0L 5 aeadl (1447) O Kes 5
anslr oS ol tass 5l b 4 oS Sl Gasa3l g ed S5 gla tas Lol tasn slaosls
= sl R 51 S Ll S das e LS5 065 ) bl sl 55050 s 3 titeen Ol jew c(5,b]
Al Sos alse b sy cnl

Conly OMae js JMae iludls i S e e o el ala s Sl Sl e sddolxil g3 3

ﬁ;olﬁ@yé&b—):‘;\zdm.Ujé41;-JA)>\)L;)\zduuﬂlﬁl@)u&eﬁ@bﬂj;‘@b


http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1398.17.17.2.2 ]

[ DOI: 10.29252/jsmt.17.17.11 ]

YW Ol g 5l Y osled g9l 5 B55s b 53 agh

S 03 8 515 0l (Jetls col) sdiS S5 5 (ol g 0 2S) 0 iS55 SMLae 3 a3l
bl sl (S 065 3 giledle s cpl il Cosline Lol iasn LG ool Sl adl
ot iladled a4 Al Sl il 5 0315 ele 5 ool (ST sltle g Joolie LS e
Aol anlllas 31 ol @LJ (8) LS 4z 55 Ols o b lie 53 OB 5o 1) iS55 5 oS ) 95 L2
O 3L r@ﬁ)tﬁ CMze b aaly 53 Oy oS 55 &lae 5 SHIS oS das e 0LiS (VAAT) O,
LS o oo Ologen il 2808 Olay 3 Aoy SO e b alaly 53 01 0 diS S ST el il
o b S ) e b Sl il 5o 58 G et Dl el (6,5 4 e (izmen (YY)
S5l o K3 3ol5e 53 aS Jlss old ) Sl el pl sl 1 Sl tags 3 &S (g
5 b sssesl Sl mha (gDl (p el g5 5 Ol cosls (D ile Jelge ol sl - s
Cdlad Ol e 3 (g S 8L IS 56 Do gl 55 Sl (e S 25Ny Sy a3 3 T
35S 6l S sl Las B e ss b b g Ll alse ol (Sas 358 Sl Sty LA
Olyas 31558 5 5ead (YY) (38 51 5 e 505 piSB asly Loy ) Cdews 553 Jolie s (4040
S (YY) &lge 5 (YYEY0) Gl LB L JLSL) 353 g (Y1) 355 mhaws 4y 0UES3 3
5 ol Sae o5 8 RMOMVC i) Sl cdled Ol pol- w) s oL anils
OBl ol s sk 4 il Sl Silmoslal iy 56 L3 (651,85 slags xSesll Ole 53 Ky ien
5 @masob Clids ml b ol Jlass 5 ol e abae S W LI sl 0L
3ol cnl el Jiasn 53 (YY0) ol il s (Yo o) O 5 sl T 5 (Yoo V) Ol Ken
23 Solssme SRl 5P masSIale G e 3k Gl ol pre ssb 4 e Sl N w b pLE
= S S0 ey ahe 51oas S 2018 e sl T b plinl Sl sl e STl s
835 ol ol D;,jbwsuohbs @;W,u@;yjo;ﬁ e 3l cel Sle b ras s ol
Sl Olsee  Slol 50 a8 gl ) Ol e pizman (OYV) 3l o S5 1, 15 5 0Ly O as 5 s
e S s 51 6 St ol 358 Gl pllae gLl oS el T gl S sl alae
Chae gl gledl iy el das o OLES 38 s ey 5 ol Shasy s (V) cd il
Sl ed b okl (YA) sl olant] e oS > SOl 5 S sl gla S w0 x5 b ciloses
SIS sle Sl pslie SIS 6 Lalse 51 S S5 0l plasil 53 sl aile 5 50
5 Ry e =3, Ol el bl b S5 405 oSl s s ol tagn 3 el Shlas
Lol plsl 5 —ss 5 Ol > w0 &S ol So el 5l wiww@u‘\s@\ O B FE i

() el osline Ljls 3 4 o5 oS ols S350
@ el RlBl L Cilae (ol g abae (S cdles Il edle sl ags s
Gl il (Yoo o) uslal )T E LS ad etalin Sl e dae SO a5 Ll


http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1398.17.17.2.2 ]

[ DOI: 10.29252/jsmt.17.17.11 ]

b 29 3 Sl e oyt 4 S a3 o e sl ST

Slalas oyl gy 3l 531355 gLl il b ke 5ol S0 a0l cllad anllas cul 3 L(Y0)
s 5wl Gl S Ol il Al L sl el sege B S5 05 S5k s &S Sl
IS 53 b opl de oo ol a oo (VAN ) 350 0 550 Odor Cor 5 (551 Ol el 581
520 03,556 5 515 aSlE edle Gy puss adae (piaman (Y1) WAL Je Soidys Gla it o
gLl Sl s,ti;,wwﬁ rl Ao B 5 (FeTY) sls 58 58 Seadns gla i i
23 RIB s el os 55 S Sl dhas Sl b Sl e i J S s 0B sy 8
Oar 5 oo ped anlllan i L oS ol OLES Kos iz 55 ol e 0 28 gl ) a1 L (SG S0l el
L b el aliae S e [ 1 il 50 (1) ObKan 5 Koy (1Y) ol aolis (Y2 40)
Sl el LY 5O ) i sdaline L5l 1y s dlas s aS J- s (s S 518 CL&J)\ sl 58
S S i3l Sl Sl L aglie 5 e Ble o gl Sl as 5 6 ALl il S
Tl s Lk 1Al e b peled mlaw 4 e e 3 Sl St S5 S a3 5 St
Pl 8 358 00 e 51 O I o 3 i (s B OIS (e 5 SDlae 12S LSS
5o bl Ol (Vo) 0L 5 Ky Jiassn Lo (TY-Y0) uS SGS 5 Olee 40 Ll 5 o
P plail o 5 el Rl e e 1o s 5 ) G0 L L g3l s 15 SIS s
Mas Sl 5 e eslial dieslo SVG Slelds ) 518 O (V) sl 03,50 (6 et pL8L1 SRl BIL
faosn onl AL ole e ol gl LY 51 S a0 S el S s 4 sl
R EE Olsee 02 S DN BN L 5 el R 5o S s el aljen Sl G L
Lol 5 (V8AN) O 5 sl 5 (Tee8) OLan 5 Lol (Yo o)) OLlSKn 5 sl LS sali
Rl 55 (YAXEX0) 138 3158 Uil Sl b Gl s 5 Gl oy 3lae 53 1y (sls ims
500555 (10D 0Lan 5 oaSle (198)) OLISan 5 35S CVAAY) OLlSen 5 & ps s ol
53 Il €S betass ol mls (VT sy Sl iag el s L () ol
Sl Olis 5, 8 CL&.’{)\ o=l B L o e s Sl s (G cly e Lﬁ.ﬁu.:_ﬁ\ Clad Ol
Jsas a5 (DAl S = JiS 4 ) 28 Olsl oS Wil pl s by o ol JQMLAQ;L&; o ‘_}i\h
A Sl Sl e Ao el 558 LB Rl a5 Sl OS5 s 0 WS

(80) 55 5 oolas s Slas ool bl C g S L2e

S 5 A%
Ol g 353 U s et ol e 4 S ey el b sl a8 sl 0L L )
plomil s 4 555 g0 (33 o) Golwosbel o b 3 Kt 5 ol ONae S sSU1 cles
ONan Cp el 3 eyl g ey e B 4 sl e Ilae (bl 5 Slas 15 o g


http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1398.17.17.2.2 ]

[ DOI: 10.29252/jsmt.17.17.11 ]

’ VWRA Sisls 5 5lgs WY o5l e85l 5 oins b s ias,

JJJJ}M@))ﬁ@J% )j...'Z:L;a SIS Q\j] rl;u‘ﬁjdjuabbTﬁ d}fﬂ;&iﬁﬁ > g0

plonil St gl oo b ST fags o a5 e 5 5l Al 3 0T 36 5 ek cpl 5l e

Jj,&@ b}v\mfwdbb-\' jf,' CLQ.?)\‘)\ L’g,<5 &f—bjjﬁg;sfwﬂ\;- ULA‘)}; @LD‘W‘JJS

s een sl o:l;m,‘..xjg_il.:ﬁwubl.&.?)ljl 55,6 5 9 J‘jj.é&ﬂjiiﬁ Sl > 4 Ll 0

22253 Gl 535 3 S 553 o G el 53 s B S Ol e SO sk

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

25 5 e e ilie Dlelis )|

&bw
Wilk ,K.E., Voight, M.L., Keirns ,M.A., Gambetta, V., Andrews ,J.R., Dillman, C.J. (1993). Stretch-shortening
drills for the upper extremities: theory and clinical application. Journal of Orthopaedic & Sports Physical Therapy
.17:225-39.
Mrdakovic, V., Dusko, B., llic , N., Zeljko, R., Djordje, S. (2007). Pre-activity modulation of lower extremity
muscles within different types and heights of deep jump. Journal of Sports Science & Medicine. 7(2):269-78.
Yessis, M. (2009). Explosive Plyometrics. Ultimate Athlete Concept.(book). Ultimate Athlete Concepts
Publisher.
Lacquaniti, F., Maioli, C. (1989). The role of preparation in tuning anticipatory and reflex responses during
catching. Journal of Neuroscience. 9:134-48.
Markovic., G., Mikulic., P. (2010). Neuro-musculoskeletal and performance adaptations to lower-extremity
plyometric training . Sport Medicin. 40(10):859-95
Santelo, M., McDonagh, M.J. (1998) The control of timing and amplitude of EMG activity in landing movements
in humans. Experimental Physiology. 83(6):857-74.
Liebermann, D.G., Hoffman, J.R. (2005). Timing of preparatory landing responses as a function of availability
of optic flow information. Journal of Electromyography and Kinesiology. 15(1):120-30.
Chimera, N.J., Swanik, K.A., Swanik, C.B., Straub, S.J. (2004). Effects of plyometric training on muscle
activation strategies and performance in female athletes. Journal of Athletic Training. 39(1):24-31.
Hewett, T.E., Stroupe, A.L., Nance, T.A., Noyes, F.R. (1996). Plyometric training in female athletes: decreased
impact forces and increased hamstring torques. The American Journal of Sports Medicine. 4(6):765-73.
Peng, H.T., Thomas, W., Kernozek, B. (2011). Quadricep and hamstring activation during drop jumps with
changes in drop height . Physical Therapy in Sport. 12(3):127-32.
Vladan, M., Dragan, N., Radomir, K. (2008). The effect of plyometric training on the explosive strength of leg
muscles of volleyball players on single foot and two-foot takeoff jumps. Physical Education and Sport. 6(2):169-
79.
Potach, D.H. (2003). Plyometric and speed training. in book: NSCA's Essentials of Personal Training. Edition:
1st, Chapter: 17, Publisher: Human Kinetics. Editors: Earle, R.W., Baechle, T.R. pp.425-58
Stieg, J.L., Faulkinbury, K.J., Tran, T.T., Brown, L.E., Coburn, J.W., Judelson, D.A. (2011). Acute effects of
depth jump volume on vertical jump performance in collegiate women soccer players. Kinesiology. 43(1):25-30.
Faulkinbury, K.J., Stieg, J.L., Tran, T.T., Brown, L.E., Coburn, J.W., Judelson, D.A. (2011). Effects of depth
jump vs. box jump warm-ups on verticals jump in collegiate vs. club female volleyball players. Medicina Sportiva.
15(3):103-6.
WWW. Seniam .org
Tricoli, V., Lamas, L., Carnevale, R., Ugrinowitsch, C. (2005). Short-term effects on lower-body functional power
development: weightlifting vs vertical jump training programmes. The Journal of Strength and Conditioning
Recearch. 19(2):433-7.
Rutherford, D.J., Hubley-Kozey, C.L., Stanish, W.D. (2010). The neuromuscular demands of altering foot
progression angle during gait in asymptomatic individuals and those with knee osteoarthritis. Osteoarthritis
Cartilage. 18(5):654-61.
Dietz, V., Noth ,J., Schmidtbleicher, D. (1981). Interaction between pre-activity and stretch reflex in human
triceps brachii during landing from forward falls. Journal of Physiology. 311(1):113-25.
Swanik, K.A., Lephart, S.M., Swanik, C.B., Lephart, S.P., Stone, D.A., Fu, F.H. (2002). The effects of shoulder
plyometric training on proprioception and selected muscle performance characteristics. Journal of Shoulder
Elbow Surgery. 11:579-86.
Dunn, T.G., Gillig, S.E., Ponser, S.E., Weil, N., Utz, S.W. (1986). The learning process in biofeedback: is it feed-
forward or feedback? Biofeedback Self Regulation. 11(2):143-56.

AR


http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1398.17.17.2.2 ]

[ DOI: 10.29252/jsmt.17.17.11 ]

b 29 3 Sl e oyt 4 S a3 o e sl ST

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Olmstead, T.G., Wevers, H.W., Bryant, J.T., Gouw, G.J. (1986). Effect of muscular activity on valgus/varus
laxity and stiffness of the knee. Journal of Biomechanic. 19:565-77.

Devita, P., Skelly, W.A. (1992). Effect of landing stiffness on joint kinetics and energetics in the lower extremity.
Medicine & Science in Sports & Exercise. 24(1):108-15.

Hoffren, M., Ishikawa, M., Komi, P.V. (2007). Age-related neuromuscular function during drop jumps. Journal
of Applied Physiology. 103(4):1276-83.

McKinley, P., Pedotti, A. (1992). Motor strategies in landing from a jump: the role of skill in task execution.
Experimental Brain Research. 90(2):427-40.

Arampatzis, A., Morey, K,G., Bruggemann, G.P. (2000). The effect of falling height on muscle activity and foot
motion during landings. Journal of Electromyography and Kinesiology. 13(6):533-44.

Santello, M. (2005). Review of motor control mechanisms underlying impact absorption from falls. Gait and
Posture. 21(1):85-94.

Komi, P.V., Bosco, C. (1978). Utilization of stored elastic energy in leg extensor muscles by men andwomen.
Medicine & Science in Sports and Exercise. 10(4):261-5.

Santello, M., McDonagh, M.J.N., Challis, J.H. (2001). Visual and non visual control of landing movements in
humans. The Journal of Physiology. 537:313-27.

Jensen, R., Blackard, D., Ebben, W., Mclaughlin, P., Watts, P. (1999). Kinetic and electromyographic analyses
of combined strength and plyometric training in women basketball players. Medicine & Science in Sports &
Exercise. 31(5):S193.

Nyland, J.A., Shapiro, R., Caborn, D.N., Nitz, A.J., Malone, T.R. ( 1997). The effect of quadriceps femoris,
hamstring, and placebo eccentric fatigue on knee and ankle dynamics during crossover cutting. Journal of
Orthopaedics and Sports Physical Therapy. 25(3):171-84.

Nyland, J.A,. Shapiro, R., Stine, R.L., Horn, T.S., Ireland, M.L. (1994). Relationship of fatiqued run-rapid stop
to ground reaction forces, lower extremity kinematics, and muscle activation. Journal of Orthopaedics and
Sports Physical Theraphy. 20(3):132-7.

Liebermann, D.G., Hoffman, J.R. (2005). Timing of preparatory landing responses as a function of availability
of optic flow information. Journal of Electromyography and Kinesiology. 15(1):120-30.

Bosco, C., Viitasalo, J.T., Komi, P.V., Luhtanen, P. (1982). Combined effect of elastic energy and myoelectrical
potentiation during stretch-shortening cycle exercise. Acta Physiologica Scandinavica. 114(4):557-65.
Ishikawa, M., Komi, P.V. (2004). Effects of different dropping intensities on fascicle and tendinous tissue
behavior during stretch-shortening cycle exercise. Journal of Applied Physiology. 96(3):848-52.

Aura, O., Komi, P.V. (1986). Effects of prestretch intensity on mechanical efficiency of positive work and on
elastic behavior of skeletal muscle in stretch-shortening cycle exercise. International Journal of Sports and
Medicine. 7(3):137-43.

Bobbert, M.F., Huijing, P,A., van Ingen Schenau, G.J. (1987). Drop jumping. |. The influence of jumping
technigue on the biomechanics of jumping. Medicine & Science in Sports & Exercise. 19(4):332-8.

Gollhofer, A., Kyrolainen, H. (1991). Neuromuscular control of the human leg extensor muscles in jump
exercises under various stretch-load conditions. International Journal of Sports and Medicine: 12(1):34-40.
Hakkinen, K., Komi, P.V., Kauhanen, H. (1986). Electromyographic and force production characteristics of leg
extensor muscles of elite weight lifters during isometric, concentric, and various stretch-shortening cycle
exercises. International Journal of Sports and Medicine. 7(3):144-51.

Ruan, M., Li, L. (2009). Approach run increases preactivation and eccentric phases muscle activity during drop
jumps from different drop heights. Journal of Electromyography and Kinesiology. 20(5):932-8.

Komi, P.V., Gollhofer, A. (1997). Stretch reflex can have an important role in force enhancement during SSC-
exercise. Journal of Applied Biomechanics. 13(4):451-60.

YY


http://dx.doi.org/10.29252/jsmt.17.17.11
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.2.2
https://system.khu.ac.ir/jsmt/article-1-361-fa.html
http://www.tcpdf.org

