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ABSTRACT

The purpose of this study was determine the effect of upper body plyometric
training on anaerobic power and record of 25 meters front crawl
performance in 10 years old swimmer boys. 16 swimmer boys chosen
voluntarily (The mean age was 9.9 + 0.7 years <weight 45.9 +9 kg , Height
149.8 £+ 5 cm «BMI is 19.20 + 3 Kg / m 2 ) And Subjects divided into two
groups of training (n=8) and control(n=8).Before and after the
implementation of the protocol investigate test 25 meters front crawl
performance at the distance 10, 20 and 25 metrs and the number of hand
strocke to check the performance of the swimming also anaerobic hand
wingiting test function was evaluated. To analyze data, used the covariance
test.The results showed six weeks upper body plyometric training
Performance Indicators an hands Front crawl Including Peak power
increased Significantly (18%) but the average power increase (7%) was not
significant (p>0.05). Also, Swimming performance at of 10 meters) 8% (,10
to 20)6%( and 25 meters distance( 3/80%) growth in compare to control
group that was significant(p <0.05) As well as in the number of hand strocke,
Plyometric training group although had growth in swim 10 meters (11%), 10-
20 meters (7.5%) and in 25 meters distance (5.33%) but the isnt significance
(p>0.05). results indicate that six week upper body plyometric traning to an
increase and improvement in the measured parameters, and can be used as
a complementary training method in young swimmers.

Published by Kharazmi University, Tehran, Iran. Copyright(c) The author(s) This is an open access article under e:
CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/)

https://jsmt.khu.ac.ir/
15


https://creativecommons.org/licenses/by-nc/4.0/
mailto:mojtaba.brando@yahoo.com
https://orcid.org/0000-0002-9581-5645
https://orcid.org/0000-0001-6563-9882
https://orcid.org/0000-0002-6199-0728

VELY (Yoo,

Djum 8,93 (5 y9ld g ()9 Sb 3 SRy

S90S 9 ()9 b O g

YOAA-TAYO : g aTIbLy  YYOY—+Y-A : ol bLS il
Homepage: https://jsmt.khu.ac.ir
O ySlos lizko Jol g0 9 AW (53190 (9 lgi 9 AWL SO o g9 M (9 03 il it b5
Al Ve g o LS G J15 50 YO sl
S e e P E =
Q\J._v‘\ 40‘;@3 4&))‘? aK..:l.'v\) g‘;f:)')j rjl&j O"'L’ C,.:.ofs" oIS ls ‘L;':j-)} «53_9}:’]:3 .L;:)‘ wL.&)lS A
Q'ﬁ] cg_)\J.éj ‘&A))\j} oK.i.;‘J ‘J‘.“").)) (:jl.:«) u"‘)‘” QA:;JJ oSS ls ‘LT::').)} szjjj‘:’.ﬁ'g 5_5; sl Y
d‘j‘.’.‘ ‘u\m cl.'\:.w LA&}; om‘é LL;\..:J).)} (:},LP amlb ‘Lf‘;).)-ﬁ szjj‘}:’.ﬁ'g a}; sl ¥
mojtaba.brando@yahoo.com : 3slo ime 1 ghews odivn 5
sallio b

oS>

s e 5 sVl Gl Ol VL Sl il U e Sl Ry 5l Ol
Sle) Sl 5l e VT ke ol o e Ve 018w IS e YO gl s Shes
2 eSS YN Gl o35 el e SLAEAAE 0 05 (o S LS £0/4H8 055 b /A /Y oy
A) S 5 GEA) e oo ns 03,8 S a b o sail Lidd sl sl gls &y goo 4 (o 20
Y0 la Coles 5o ww IS L 20 Y0 5,585 05a3T o JST s sl 5l 5 S S B
Ol 5 Slas oy g s SuSay Cand 5 L 5 Ses ) g Cows Sy Bl 5 2 YO
e s i ol O by S bl S e Gk Sl sy o el 51 o
WA Ol 0 015 sl dlezr 51 3 Sas glaaxls aiw JIS O1SLS Cs (g5, VL G e D
Ll iy o iy do s V aSul L oly oSl bl dls (gols gme i iy 28 05 S 4 Cod Ao
5o e Yo JIVe U s A) o) gla Ciliws 5o L s Shas cpioman (P>0/00)555 5ls Las
Cdlas dan 3 (515 ome &5 Cls 355 58 0 5 4 S Sy (Ao yn Y/AY) 20 YO Cilas 5o
23 Sl b S a e el 05,8 Ll s Dby sl 3 e (P <0/00) WS sdalie b
O/YY) o YO il 3 5 (deoys V/0) 2o Yoo Ve Ciliws 53 d(dopn V) L e Ve glacilons
el as ool glis @L'.} APZ0/00) 555 LIy pme Ol pxs cpl Jg L anals c iy (M)
G K Ul 4 Ll e s Sl e 0dd (655 oIl sl 2l s 5 SRl e aSVL S el

5,8 53 eslital 5550 Olger O,SLS 55 JaSle Ly 03

|
https://jsmt.khu.ac.ir/
16

VYAV sls = sl s @JU

VWA et hal s b

WAA OLT oy gl

3l slae il
O gol Sty e
Wil 2 Ol oSSle (g3lsa o

Olgr 55 b 5,555

u:m:' J;U V.]al.v ERPS) cgélﬁa tl;-)‘

o5 eVl Sy e e

il e VL 5l 2
dow JIS e YO Gl s Shes

b oy Shasn Ale Ve OIS

\O—YQZ(YO)\i'YJV.éJJu 9 ;7”:‘3))



YEY V0 2 )lows oid jumw 8,9 (5 55Ud g (o059 Sb 3 (g

EVRV-T
5015 Al Jelge 5 S o b (3158 0 e Giib Ol L s 551 i LS a5 e Sl sy
s Sl (V) S o @oal B (3555l Gl OS5 Ghae 3 Ses Gl 53 s S A s
oS Gl e 03 S DB e s IS e e 5 O e daclhB ) NI Gl el
s CodE g el GatlS b (ol D08 o 08 55 45 AL e g ed gl B, Ol SO G e Bl
Lol i sl 05,5 S50 b Sl el ol 8 Klesls 0LES laiass () 5,8 15 eslizel 55 Ll e
s o3l dF) 550 e s L Lile (65 Shas Gl 85l SMas slacSss 04 s 3 s SSlas
S0 (Sl Ol el e o (Dlae L)l (5 ladols (i 508 & i s e (8
IIb f Sae Gl s B mls 5 ol il (00 )bl Olp @ i S8 Ls 5 ek (S
G 5 By e Sl 5 il ey sl Dl i 1S Gl 53 s OS5 o oS S it (0)
Sl > S diten o0l 01 SLE b e s (Aoys W) uS s Jlasl 1) (62 SKp i o b Ohlae o
S Jsb o el S JIS Sl s s 4 Lsb Oles 5 (Dl gy L OLL B BT 1 0lizs
e ls S 3 S e S Sl e ole (Ko a0 dhl SO Sl eds G Dby 5 s w0
5 O 5 olle Sl 30 s 5 Shas (gl (sl OLS LS &S sl (55,5 Jdo e 4 (V)2 55 s
VE Gy YooA o 53 LK 5 g5 o8 (s 53 e sl (MDAl Sl 5 s slacas OMlae ;s
53 s Ol i 4855 - das (s S 0 B, Yoo d Sl 3505 sl Sl Sliles 53 S 5 SLS
o> T dle 5o Oea 5 Ol eames (V) Gl o5 a5 A3l Ld e Yo ailes S dsb
oo OLSUd s (555 (el OIS > a5 Bl ys asly B O St L s s (Saben gl aglie o el
e Sse 5 edd S3 gl Sy w e L Ol I S o Je sl L0 sss s Lol Ce e 53 35
s shasny 53 g 03,0 eslinal OLSLS 5 UL s lacaws o pasn a3Vl Sl s 5SS re gl
o a3 Sas ) Bt oo LS Dl (n e i N Y Y e s Ol 5 sl B
e 5 eSS ) 45 sls DL 5 A3l LIS s 350 Dl S TE s bl e
Ll LOY) col OISt s JSas e Sales Jlil 5 min SSlas 65,0 6,508 o W)l sk o
Sl 5 S35 3 55 1 e VL G e Dl (n e 4S50 DL G G 0s YV E e s
Pl (s Koy eyl 45 (63131 dilesls OLES el il Slalllas ¢ g 53 (OF) C2UIS dal i 01 Sl
o S 62 Skas Lilsh Sl s e pll 1) 5 (ole Dl el 45 (9ol 4 d Li3la 5 o0 SU 5 Sl
Gl S Bl 5 O3S b s Dl s ol plonil S Mtn Mites Ol 5 Jl= ool LY,
Ly 05 JalS s w 0T s sl b s (VW) 5505 dis slapldil slenl s iy Slomis 40 1y plaol

e c?ww\ijbﬁda b olh 5 5 5 G ON 05 S J ) aS S5 S 5,50 s Lesl L»\‘C,M\VS

https://jsmt.khu.ac.ir/
17



YEY V0 2 lowd o s 8,93 (5 )9ld g (o059 b ;3 (i3

el OLSLS dlaly ol 5o 5 (VD) S pe My Sl jad o s Jool 53 LSl cnl 1 Aoy ol
2 Glomr Sl b e 21531 o 1 Oliale Gy S g 5,0 (S308 5115 55 Sl jed 5 e 5]
SET i 55 a gl VoY e s L Sl g A 018 5 3 e)ss opl 5 il Slus w §sk Olss
Oy Sl 1 355 (583 5 O sl & Wlsm B S o g aalsl (S VEV T L8 6 sk 1 g U 5 558 0
ot Sl o S e S el Al a Slebl i ST 5 (10)AS eslel Do S5 3 e g 5 Cadbge 4
ATend dle s O 5 Clig ciags s Je sl 0NV 0) s SUlgr 8 5 O55S ly sl 5 50
b G s e S8 dndls Ol 5 ol 53 s 30 SLE ALY OB S 1) Sl o e nie
b3l 53 (V) bl o (Dlte 5 (e (Salen 5 g 5 Ol S5 4 G20 Sl el (5 5e]
e Ol 5 (S 53 Sl ol Gt el 050 S D s L (VD) OLISs 5 (sems
5 osd e LOT (S3lsa 0 Ol SRl 4 e Ll (S5 SCymaadly (s 45 Lsls OLiS JL VE B YV 0l Sl
WV ) S pdly el hese B & e 3 cnlple OA) Wik e sse b b O (8 > 5 Shes
53 5ok Oae (G55 oS et el 4 el 3555 5 Shes 5 Slsa s OS5 50 S S s
ol (55 1y ST oDy o tass pled oS Ll IO DCSL dalr I3l o3 JSTs 0 cnl 2l et
S50 sk s OLSLE Glacws st 4 SB5 el 1 0T 5 S s 5 Llesls plil e 4 a8l
Sl b3 Gua b s O 5 0 Kiass (og o3l Sl 3wy 3550 j2ie slag,Bsle andles gl
oS S rl R A 0ol OLAS s eSS Ol (HLD) S5 S 01 S slacs S Dy op
Aas 3 ol 5,85 5 solsa s 5, Shas

by

055 S s 2 0s S S Osedlm el ot sk b Cose a s o el ) 4 ol aallae
35 gl able &S Oldes Oltwl ae JIS iy e OLSLE 1) Lol gy bl anslr s S 1l J xS
T Bl aia Job s g ped gl OIS LIB s a8 Wsly e WSS Al 1) Oll 5 508 Sl Oliles
e Y0 (5,855,553l eslitad b Sl gls ooy g 0 LaOT 1 a8 YO il s sty e b o255 ol 4 sl
5355 3wl Suloy oS 5 a3l s DS e Sl e i S 15 b3l sy se Sl s e JIS b
S s Slusl 4y a5 L slas ) a8 (ad bl 0T 3181 et azsiu )6 p 3 eSS 5 WOT (plly
4o S Y L3 b Hsb a L 3,585 5 o Mess (005 B e Bl SISl s V)t o S 4
312 SIS L gl s oo @Sl (o o ss et S () ) LS S Les 5 sl b
a5 L (T 8 alone SOl (S o (sl (03l o 4m) GlahaBian Jgo 3 Ly (5 So3100 (DS e

e el sl aaliin g b g ol U8 Gl 5 S3lsa 5 3lsn 3 Shas 1 00i5 Ol 5 658 NS T o

https://jsmt.khu.ac.ir/
18



YEY V0 2 )lows oid jumw 8,9 (5 55Ud g (o059 Sb 3 (g

5 b ol JoSe 68 mon dd anal ot s Gagesl 515 S eslinal wia ST anar 05Dy wiia 3 55, 4w
a5 Ol a3 LT E LS 555 53 Xl bl Shash Sess3 e 53 355 seme sl 1 b e
Silsrs 3 S SNl G Cows Sy B30 il S b s sasl el wia 15 Sl ey S 9
Aol by (e Y0 5 2o Yo 2o Ve slglae 53 ) wwr JIS 120 YO Lt 5,555 (65 Shew gl (e 5 o
5 0531t 03 S el ples oS ol S5 oY s S Ll ([Saest st Gl g o Sl sl
Vo OISR (651am 23 Shes RSl s o gou Aoy il 4 gLl 5 Gasiie Sl 3 05a5]
el Cows S5 0503 Sl 3005 S5 o Kiileil b Lo 53 ($5lsa 0 3 Shas (5,531 )l
Jde S50 JmslS 5z S5 358 JS Ul ST b e pslie 035 U85 4l ™ Juls 0030 ol s
Oy gl uie andllas opl 53 L(YVAYY) ol 3 ga3T O O35 Ao § Jslas oS i S plomil (L g =L E939
L ognsl ul oS s s cnl 4 0sa3T Gl Ghas el s 4 Bt 5 ST glalls als (g3l o
Lows b w8 & 2 s og;fﬁu}fﬁ i3z 0 bY Che s RPM YY) S5 dIl o 5 ol s
S S o)ligs @Uﬂﬂ ui-f&)ja, sy Laslsl 53 03 S Cal tul 4B YUY Sle 4 s 350 S
bl e pshs 1 (55 Iy slas G g3l bl 53 5 oy RPMVer B A @ B sl o il 38l 1 35 03
L Caoslio o3Il ¢ g3ga3l 03,5 o8T L alasd Olaa 53 YU« RPM Vev 51055 OIS, s o311 13l 201531
330 0kd s S8y 5 O3l LIl e sl oy 0 Stass bav s M3 &S a8 ,1 SS Tl slads
D3l ol BT e ey 4 Oles il 3D sl n aelsl lacews Ul 2SI b pghe 3B Y sl 1 55 Iy
035 i o i Canglio b cnlite 35 JIy (V) (W 3,5 055 3 5 2 5 Jol e o 0 62055
A oIS Sose ksl Ll b g slies 38 e el ity Ul Sl L So g5l e
Aol 4y e Sl 05 B 5 oS 0505 UL Sy 3l e 050 slaml 015 S 03 IS 4 gl g0
055 3w a0 Olgie & Yo RPM 5 OS5 s b )8 5 (g0, 4R35 0 e 0 35 A 0 Sl
oo ks Solla b gosa3T olOT ey s 3 a8 v 5w 33 B 0L B sl e aelsl | 035 IS,
DY BN e YO LS 5,68, e gosid S e 13 el Gl @ 4B VB 0 s gl )y Jdeo
Jels 5l bl o gl b ol Sl cine JIS LS 5,585 el gt Wl Vv e OISLS aw IS eV
53 b5 018555 nal U (Sl 5 s 5 L3S L s ST L 1y il (g YO U gk S
SIS adle Ol 5l 534S 2 YO V0 BN e e Ve add (pond lalos 3 A (S o3I 5 s K s
F=4a8 o311 4 O (St oo S S 5051 Lo g5 o ap 8 (glas, oS, Gbs 351 ) 50 0l
Syge aids Yo ol ol b Gasesl s men 4 S05 Lo Shee Sl 5 Oluebl g (el s

oo ) s o b 3,8, s Shes Olge 4 LOT gl Oa3l 33 5l edd <l 0l oo 2 5 B35 13 el

https://jsmt.khu.ac.ir/
19



YE+Y (Yo b)w R e 0490 ‘d)sbés wﬁ})g g«b,b R

by SLd pa (S5l Cows a5 2l Olijas Geizean (=47 LS 5 Shos 450 53 Oy (St
GS o3Il S dat o jad 095 D S ) p el LB e ld end glakat (655 2 S B30 s S
Aol boads ¥l amin a oS win 1 ode & lande VA naT epss s 05l ccsime sls el
353 el er33 ol pleSl Sl ey 5 din S S8 (V) 55 (To0 ) UKl Jragsy oll 2 sl £A ol
S8 s 505 55 5 OF 51 0w e 5 ad ¥ gl Kot cp el L A (6 ,S o3Il S 5 e gls el L
o oolas 4ids 10V e OLSLS (o el adr a0 Sl Bl e Ll Ol el Sl
POl Dde gy S A Sl s W paeas (AES S ol o i Ko 25 50550 L s
@3le Sl ol el Il 4 (03,8 55 5 038 )8 Clul G5y ) s TO BTN K 2Dy (e 4k
WA Tear s 1S JolS gl o Yo e ¥t IS (6l o To e o ¥ ol e J1S 05 5 53 a sl
e g e JIS e Gl e V00 Gl Y 5 aads VN s an JI S 4By O b e A ) 5 e
e s Folsds DS e, ad; Qb WLl Lol Cole) G 5 pa s patde gz s SUS L SO S
gt bl Sl il 1Ry Sl et DE SllSle Sale) g 35 e My RIS

Fulsis 5 edams S8 > O el 53 s oLl el o glhl 55 eds Sl O > man 5 S 5 A4S

A3 S bl
(M+SD) L&&.:_,Aji 6")5 Slasedn —) J}.b-
JAS oy 8 s 9 s
A A APy
3T
£/ ott/0Y § 0/AvEA/AT _
(o S 55)
&=
q/+EAV/AA q/+Fov/oY
(JW)
Kt
VEA/YEAV/VY IERVAC=ZYAR
rewila)
S el
YV VALE0/A ANZARE=JEA
(M)b)
e il
Y/0rke/87 Y/\YX/0A
(JW)
|

https://jsmt.khu.ac.ir/

20



YELT (0 0 lowsd o3 jumw 093 ¢S y5l8 5 (o059 b )d (g3

SN op o8 6l ke N asl p Y gl

RS S
S 1S Sefenh p e g | e e
aids
Yx\Y (s S Lsly) Cus Ol Sl b g lsm LS
oy Cde o b 5K (S5 Cawd Ol ST b g (gl L . Jsl
(s S35 B 5)
oxt Dled gy esligl Cws Ol g S U g (g5 LS
ox\ (s oo Lslows Ol g Sl L Ll (g5 L
oy Soo ) o S Olg S b e gl L
(e AR £33

oxt Jhds 55 b adal s s Sk i 5 by
Oxxt dhkin O b aslian] s St s §5 ol
Tx\ (03 630 L) (g b5 LS
Ex Jhdks 5 LYL Sl s SS o b
Tx\» LS 28 Lol 5 s Sk s §5 ol
FxA RS U e 05 L e VL S s i 5 L v e
YxA IS C5 bosling) s G i 55 by
ExA (el G sl sl o 5 sl a0 o slism LS
A (o3 S0 ) o Vb 4 o (g5 LS
x4 (e S0 sl g GHgm LS Yq
Exy AN b e 5 L e G S 05 Sy P
Ext PSS b e 05 L a5 2 Sy
129 (3 G0 L) o Va5 (g5 LS
Tx0 (5 S0 L) g gl LS
Ext PAAS N L e S5 b sl slgy Sl s SO o5 by

p ) W =
£x0 FSAST L e 5 L eslinl s i i 505 S
Exv SISV I e S Lol Vo o b
£xo Jlsts 5 boslial Sl e VL 58 U

https://jsmt.khu.ac.ir/
21




YEY V0 2 lowd o s 8,93 (5 )9ld g (o059 b ;3 (i3

YV (mm3 530 1) fragile 0 gl 5K o St (5o i
- Cows b oddoS 5 Cews Ol S b e s LS
" (e 50 B 51 o S0
Yx o (on5 S35 W 350 Ol g5 ST U sl 0 3y (600 gon L
i W G 4y by g (g L " V'Li
(s L oosbisl pse Sopons s VL Sl cns SO g U
X
FAASY o5
- Vb s 08 L s e 5 oSl 05 Sb Ly S
X
oSS

CUINTY

o Sl A S eslil blaul 5 ey bl sl iy 5l Gass cnl slaesls Jos 5 4 S
55 el ek ealinl oa L Laey S gl (s blinal LT 15 bassls 5,10kl Gl 5 S0ls aloes 51
or Sl At G ) 0sa5T 5 O ey S salS Lpesl b 5w bl (Sea 5 baesls ad
5 osls Lo 5 o g 5 (P<0/00) (5lskian o 3 (ACONOVA) 5bslssS Osa3l 51 a5 8 o Dl i
s olizal SPSS Y I3 5 51 s IS

basdl
obe slie sy OLES bacs s VL K meadh pjed 4 OLSE (85l 53 bl S O el
S i Ao y3 oS (P=0/000) 5,05 3mm 5 Ogasl o 53 RS 5 0 a5 05,5 oy (Sulolne BV Ol sl 30
o3 paman () ISE) 55 (Ao VAY) J S 05 8 55 5 (o VW) (el o S 55 Ol zs! PS030
crl S Ll s o3 VIVO J S 65 8 53 5 do sV 0 psad 0s S s 4l sz L Ols SSke Sl i
Sy e ed 038 b 2555, 52 (P EEY) 358 Jlsbias Ogesl e 03 JES 5 e 058 G s
Yo cilew 53 5 (Ao)n ) e Vo IV e Gl js (Ao s A) Ll e Ve (slacilis aan 3 (g)lslae b 0
03 aSl b G e el 0 S s Caws ay sl 3 e (FUsdx) A edalis (Ao ysY/AY) e
(Lo O/YT) o YO il s 5 (Aoys V/0) e Yoo IV il s (Ao VY LS e Vv slacislas

(p>/'o>~L:~;OML:~¢&Fﬁ%ﬁdﬂb}ﬁj)ﬁ))&)bL;.ML;‘}J.;‘&;‘J&JM:

https://jsmt.khu.ac.ir/
22



YELT (0 0 lowsd o3 jumw 093 ¢S y5l8 5 (o059 b )d (g3

Y0 5 Shes 5 (0 @l 035 im0 5 S0kn 5 D) 4t 3 Sy (S310m 0 015 & Logsn sla st s X s

(M%SD) i
P CJ_,-«J'T C)y}i 2 09 S
A% o= S A -
/aV /4y ST
YA/ Ve
§/v YV Y/ Ve WYy
)
/A4 /VE 2
y/AY NS J25 Ol
Y/\EVo AVAE=x(\
/A /A K,
ACRAN NS
Y/e Q) Y/t 5
Uy Kl
/A4 /Y
v Vo NS
¥/\£ve ¥/ EEA J S
YA i/\y ST
Y /A Ve
VA/Y » yAAY Wi 3,55,
/e s Yo
£ £/¥A
A NS /8EA (6%
YA/AS NE=S
YA
+1/¢) /07 s 3,55,
/e yay
aVANY VVEVE Wy o
YU
/LY /80
AN NS B
AAEZY] AAESY J S
u
/*Y /LY
i
AJos Ve /YEto AE=X
l'p'*' :,_,S‘,
Y \}
PRl
/a8 /LY
u
\ NS AE=%3 AE=N J s
VY Y #*
/+4 /YY Sl das
s
0 /Y NS JAE=n% JAE=AVA P
5 e
V¢ o S
A% /4 Yo ,»
/ NS d -
Ry Vg A o

https://jsmt.khu.ac.ir/
23



YE+Y (Yo b)u R e 0490 ‘d)sués U“S})9 g«b,b R

L.‘:‘
e IAE i 3luas
v /0s NS
VA hVRE=VN E &2
S d
\o )
/Ay /Vo i
Ve NS J g8 0
VA QYRS
}".a
L.‘:‘
/) /oY i sl
VY /e NS
0/+E1 0/+EA # o
o d
/aa VENY Ve
A\ NS
£/o£A) o/ - d=5 e
u

(P <'/'a) @};JS-‘: Qy)Tw}Qy)Tﬂwéj‘:Lxﬁ Q,L&: u.a:-\.& %
‘NS (P <'/'a) LSQijUT'LSJbL"‘ quﬁ' ua}u&%‘.%

“ariables

& oo L] wsasi i ol zsl
wasadl s Ols sl

5.00—

4 00—

3.00—

2.00—

(0% 0ald 83g)lbm gl 2 A5 58 g as s g (901

1.00—

0.00—

P<.

pe S =K
W SNI US (SJISW g e e s L SV (M VJJJUJvnwaLQJ U”L“'

https://jsmt.khu.ac.ir/
24



YEY V0 2 )lows oid jumw 8,9 (5 55Ud g (o059 Sb 3 (g

ol e OISLE slacis s) aVL S Bl el il S 5 nl ol R ABL 0 S
Died ps DI pl &8s S 05 8w Cand I8 sl 5 i IS 2 YO il las Shas 3 (5 olalins
Glaand; OLIE 5 6o S el SOl el e )3 (gadate Sl 5l o Jatear (S35 Olhss 3 e
Sl O35S Sas op OF St o3l g JIS o gmasy L 555 andy 3 Ll sl sdd plonil Cili
Kooy b oS A3 sl Aoy WA Gl o Ols s Sas (I3l ol Jtaghn s Sl 4B S S pe S
2 eoSh eslie el oy A L (Yo 0) O 5 e 58 Je 512 .(T0) (0)(YE) (Y1) 550 seadt 3 5o 5o
Syt Ol S S 5l 0L s sl plol azia Vo ke a1 Wl VE B Ve O St (650 5 &)l Ol e
Lo oo aom Lol a2 Ol sl 350 03 Lo Bl U e 45 (V) ol s G 250y 0 03 05,8 53 (5 lbinse
ode a4 S ey (el dhes 0 1y S5l 0 Ol 5 okl 5 Sles a5 (Y0oT) OSen 5 )y Gebos L
o ol i Ol ol e Ol 2 S ool skie 4 g alasl B s a) e L VA SL 0L (5, anis
goan (YA) 35106 5505 0155 5l O3l e 5 Ol i 5 ey S e Sl Lils S edlel 5 . Lls S eslinl
2 LS Al Osa3T o 53 Siassy cnl 015 Sl g b Bl s A e B4 Sl ol s
3L Bash 93 o dwde Olg e e g 53 Ll e sl s e pes S (S eslul ) Oly aKa ]
SUY Sde 3 &S AS e W ST Sda b Soges] oS el Sl Sode (g5l o 0ly STas il
oS Oge3] lie 3 e 5 s w\‘%f&gﬁu.xsq;amrwujuﬁw,@mﬁg@,owi

Sy ged odaline Jhasn opl 53§ b e cpl S s ga Ol sl jmaS 3 se5l AL

o ol il (YTIOLs 5 b 4 S 0 SRIB SLS L Slsa s Ol S &S Tl
(Ghas (e (Salos 4335 o 2 05 ol SRl ol S8 Ul 0 By 53 A B 4 e &l
55 Lol e lin i 5 58,5 e gbes S S lie Ol ol ess Sb 4 b SO &b
sl a8l cpl a3 ol o chiae s cp el Sl OF Cdlaze 5 35 LUly 5 ol s oLl
(YA) s OLES 555 51 62 2 Shas oo ol S L 5 adls &5 WL 1) 555 r s 2 Ol b s oo o5l
s 555 2 ey on oS 31 U Gloae Ol RIB s sse 60 Gl W LS e Jelse cnl S
e L s 53 S Ol ke 2 e ey el AL o 03 Sos B 1Al ol G
s US55 5l e 5 e KT sl (Ao y3 VIVO) U8 05 S a4 o (03 03,5 (o3 10 il
B (Y000) DL 5 55 Sl mls b Sie wes s Hask cal S Bl s s aVL S el
b ode 4 Sy 0ol Sleslimal b Ol Ols e (S5 5058550 5 S5 dmid S S 2 b e ndy op o
Dyt sl Gl (625 Ul (ol § 55 S5l (a3 oS Loy aeS (pl & 5 s 13 ) 5550 atin
il 65 g poen (F0) 55 a5 8 030 D6 iy Lol il o 8 i 2 &S o Jlosl 015 (K0
OLen 5 mhoss oo hss o b Ll (M) Ls S 0ol 55 (Y00 8) OLISen 5 op 55 Ol (SOl 5,550 3 1)

https://jsmt.khu.ac.ir/
25



YEY V0 2 lowd o s 8,93 (5 )9ld g (o059 b ;3 (i3

L odlae (53lnll 05 1 S gt el U o peast 53 (Y00 A) DL 5 oy (FY) 355 s (Y24A)
055030 31 eslazal L 5 Lsls plosil |y ol Sy e VN3 80 (655 p b S 5L SO g hn s
303 5m 5 lag S 3 Ol Sl 53 (Gulsle Coslis 45 b S a5 ks 13 Ogesl s 1y 8l 3l (K
35 Getas 55 (YVV) S5 1 gadpe prmn oS (M) 3510 5m 5 b33 5 b UL iy o (0IST slis Lol
£ b s s OOlas e 5 IDAe 6 S0 0 de e B 4 Clii L L Sl e L(TT)
Lo s 0I5 o @3by OOl a5 i aniS axddS gla hasn g Lo s Al Oly Kke 0550 s
355 Ll s fstse (ol 45 el 2l VL @ e O sl plO) SSlas e 5 )08 Ll (TE) 510 5 s
ol sl e Al @sliS ST OBt Dl gy a3 Ll e S S0 B Al Ol sl
o 56 S e 3 5 AL L dssasl Lo tags 5o Ll g edey sk a5 Al (o33l a8 ol tags
55 CK s Oa3l 45 el ol el Sl Nl ol sae 5 Ol e oS (6,50 LY sl i3 56 g
» 05w Gl gmes s BB ST 05T 0l Sde Rl Wl 53 5 s Ll B Y b
C 8ils g ol o oz 55 Oy ¢ S3lsa e b b s Shee 3 sl (M) pll 5 SDae s
st O 2 15 (F0) SUSY ez 5 (3158 0 35S 1531 OT JWis w5 s 2l S, e 5 SC
Lo s 53 Jelse cnl 5 (2 L 25 0 e SIS0 GOliae 3 S 2 oS elye oS s S
5 bl A5 b a4 SMas byl sl O 6,505 Al Jalge oS S 015 e bl S )

(V0) Lipd Sy 585 (5 e ysbas HilandlsS clits (53l 5 U155 oS (ot Jolse 518 5 5SS (65 5 ot
S pstle oS 5 Sl eslinal b 5 adilee pome Sl a gl LS D3 S 5w ol (0 4SS5k Oles
50k WLl S Olse a4 St p s Sl ot 53 5 (M) bile s @ a0 Silee 5 4,0 SlS
3555 53 s Ve Ve s Gy s dos A c e s g Ll atd; s Gl g 5 S S S
(YV) Cils Slssean 3550 ol joodd S3 iy LaS Adedalin Ld 2 YO 53 Ao jn Y/AY cpioman Y0 JIYe
AL e L)Y SLEYY ol 5 Shas Yord Jlo 55 0LKes 5 Clin Ldass 5o Jis sl OA(OY)
S5l 5 g 4B o 08 (Lt 2 0,0 il Glay Lsls 0L WOT sl 513 s 3550 G e s o o3 aida
L 5,555 LEals o3 sl ol V) A L IS 0ley 31 (gdosn 10 L2alS Esly K o o o el Sl 53 S
e 5 Grasy ol 5 S eIl s ol Ol w s e Barse (T00d) Cli ash 5 b G o
Conyd K3 G 31 ABL 03 Sl L e 5 a s 5e5T e T 5SS il 5 S eIl 6 g Koo
gL.MJle.ﬁc.;é\m.a)'\&@A)bwjdajﬁjséj‘ébuJﬁujwadgfbs‘M oals a8 ol

Sl i 3l b s b e dos 5 (V) (1) 35 s o) (et 53 Sl b 5 L5 salie 0l

j0~‘\~~ LSLQCJL«A)D‘);LM:} j“"“id|j}j’ Yo (Y'\i) .5}::. JL’LA

https://jsmt.khu.ac.ir/
26



YEY V0 2 )lows oid jumw 8,9 (5 55Ud g (o059 Sb 3 (g

J‘Mbﬁa&jdb)ﬁwﬁ)‘.}sﬂj&ﬁbg:)jS)QJJQJ)d)AAM&iJSAﬁmJgtwLbJ"M4.:4;2%\"'
s Ol An 5 o el Sl S e B el S35 a5 ks 513 e e 1 sl e 00 s
Lol 50 (Y910) 0L 5 Gdams |y alis e S (OF) 5 10 OF SLs Cvs w0 slaws 5> Sas 5 (6
D53 Sales ( Mz o (Saben il oo a3 Slas Jol> @8 Gl mi wils o 3ol (VAL S
shae S5 05,5 o b K me g laiy ol 5 e GBS 20 ol 53 alae J2ST5 (69,0 5 SHlas
abas U5 Rl s (S sl 05 (SRl Gl S s s i ) abae s cas L wdlg S
(VA))}JdMJ}‘JLELQJﬂJ)QMQJ;&ALMWﬁ)cbbe“w‘?ﬂbcﬁéuupﬁ‘d‘j
L}.JLA) JWwQM&AGb)M‘J&Ybbbf-f}fdbsMbyc)b-‘)&,&))‘}urﬁlgﬁw‘
Yooome Vo gla Cdluwe 5o L Ol e 35 5 0 sl s Ll e Julse cpl aSdas 0L 52 51 (6 2
AS))LQL@..L.il.gfél;-Lgﬁj;d)s;)\ﬁtﬂid%;éjjﬂ&iﬂﬁ')&iwﬁj\L;LUJ:AYO}:JLSU»U)JJA
J)j.ﬂMWoJJJ‘JA)QM‘MUJSLSLA&LJJJwJAJ LSJ‘K}‘A}%J}J&@MWYJ)J} U"JL“"‘J"
J,JASSJ.S‘_;ajf)L |)‘\.1Mw“ bﬂa.&)b C)‘ﬁaj U‘i| 5)»1&(5&)‘J§J§U CJJ\.&)‘ b}ﬁl&ab‘jjﬁ‘#
Q.lﬁot;jsw rﬁdJ}J}U_}(ATP_gpcr> OJMO&MJ)|M)QW‘J‘)SJJQS&&F£W
CJE.A ool Ol 5y Colanal il 4 50 &S Vb glglae j5 Wl g s g (F4) sﬂfdaajé.g (5 508)
2,8 3 eslinal 550 o labis js (S Ols A e 5 osliad A e ys Wlgie Ll 5 sl

S5 A

Yo Ld s Shae caliee oo 5 a3VL (g5la o Ol adVL K o gDy o 00 atan 23 0l 0L ol Gds
Cilizee Slas slay S S lie Sldie 5 Olpe Jlsbls SNae— ac Lﬁ..au.a Sse S ey e JIS e
Rl 355 o Satem p (S35 03 53 cpsed fKe SIS pl 45 AS o g SDlae sla oLl Al s
s A GBSl 5 s Sl 1y el S5l i Ll s iy 458 nl 035 L
Slsae 3 S asVU e O ped il e o b Oldlae Gb a5 bl 51 dl o w58 e o ge
Slsa o d‘j&)\)ﬁ&iﬁﬁ)&iwﬂﬁjt se e 3 glad (s C3L oS Oldlas OS5 S s Ll 3,8
J)‘J&M‘UJUG.AMJL:;MJJ}S\)}MY[J

References

https://jsmt.khu.ac.ir/
27



N

11

12.

13

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

27

YE+Y (Yo b)u R e 0490 “_5)5‘.155 uﬁ)‘)s g’«b)b R

Loturco, 1., Barbosa, A. C., Nocentini, R. K., Pereira, L. A., Kobal, R., Kitamura, K., Nakamura, F. Y. (2016). A
correlational analysis of tethered swimming, swim sprint performance and dry-land power assessments.
International journal of sports medicine, 37(03): 211-218.

Maglischo, E. W. (2003). Swimming fastest. Human Kinetics.

Ramirez-Campillo, R., Alvarez, C., Henriquez-Olguin, C., Baez, E. B., Martinez, C., Andrade, D. C., lzquierdo, M.
(2014). Effects of plyometric training on endurance and explosive strength performance in competitive middle-and
long-distance runners. The Journal of Strength Conditioning Research, 28(1): 97-104.

Patel, N. N. (2014). Plyometric training: A review article. International Journal of Current Research and
Review, 6(15): 33.

Arazi, H., Asadi, A., Nasehi, M., Delpasand, A. (2012). Cardiovascular and blood lactate responses to acute
plyometric exercise in female volleyball and handball players. Sport Sciences for Health, 8(1): 23-29. (Persian)
Aghajani, R., Hojjati, Z., EImiyeh, A. (2014). The effects of plyometric and resistance training on explosive power
and strength of young male volleyball players. Annals of Applied Sport Science, 2(1): 45-52.(Persian)

Khbazian, M., Rajabi, H. ( 2014). Strength training schedules, book at Hatmi Publishing. (Persian)

Lucero, B. (2015). The 100 best swimming drills. Meyer & Meyer Verlag.

Shimadzu, H., Shibata, R., Ohgi, Y. (2008). Modelling swimmers’ speeds over the course of a race. Journal of
Biomechanics, 41(3): 549-555.

Leblanc, H., Seifert, L., Chollet, D. (2009). Arm-leg coordination in recreational and competitive breaststroke
swimmers. Journal of Science and Medicine in Sport, 12(3): 352-356.

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
and elbow surgery, 11(6): 579-586.

Beard, J. R. (2014). The effects of land-based plyometric training and timing of plyometrics fusion on selected acute
swim performance measures.

Potdevin, F. J., Alberty, M. E., Chevutschi, A., Pelayo, P., Sidney, M. C. (2011). Effects of a 6-week plyometric
training program on performances in pubescent swimmers. The Journal of Strength & Conditioning Research, 25(1):
80-86.

McKay, D., Henschke, N. (2012). Plyometric training programmes improve motor performance in prepubertal
children. Br J Sports Med, 46(10): 727-728.

Bompa, T. O., Di Pasquale, M., Cornacchia, L. (2018). Serious strength training. Human Kinetics.

Bishop, D. C., Smith, R. J., Smith, M. F., Rigby, H. E. (2009). Effect of plyometric training on swimming block
start performance in adolescents. The Journal of Strength & Conditioning Research, 23(7): 2137-2143.

Mohammadi, R., Sadeghi, H., Barati, A. H. The effect of plyometric exercises on the selected biomechanical
parameters of breaststroke among male swimmers aged 10-14.

Patel, N. N. (2014). Plyometric training: A review article. International Journal of Current Research and Review,
6(15): 33.

Cameron, N., Griffiths, P. L., Wright, M. M., Blencowe, C., Davis, N. C., Pettifor, J. M., Norris, S. A. (2004).
Regression equations to estimate percentage body fat in African prepubertal children aged 9 y. The American
journal of clinical nutrition, 80(1): 70-75.

Bradley, A. L., Ball, T. E. (1992). The Wingate test: Effect of load on the power outputs of female athletes and
nonathletes. The Journal of Strength & Conditioning Research, 6(4): 193-199.

Maclntosh, B. R., & MacEachern, P. (1998). Paced effort and all-out 30-second power test. Occupational Health and
Industrial Medicine, 3(38): 143.

Haff, G. G., Dumke, C. (2018). Laboratory Manual for Exercise Physiology, 2E. Human Kinetics.

Miller, M. G., Herniman, J. J., Ricard, M. D., Cheatham, C. C., Michael, T. J. (2006). The effects of a 6-week
plyometric training program on agility. Journal of sports science & medicine, 5(3): 459.

Breed, R. V., & Young, W. B. (2003). The effect of a resistance training programme on the grab, track and swing
starts in swimming. Journal of sports sciences, 21(3): 213-220.

ghochali, A. (2000). Investigating the effect of a period of pliaometric exercises on anaerobic power variables,
response rate and record of elite girl’s female swimmers (15-17 years old). Journal of harekat at tehran, (Persian)

Kojima, K., Brammer, C. L., Sossong, T. D., Abe, T., Stager, J. M.
|

https://jsmt.khu.ac.ir/
28



28.

29.

30.

31

32.

33

34

35.

36

37

38.
39.

VEY (V0 0lond o3 5m 093 (539U 9 ()59 b )3 (iR93

(2018). In-Water Resisted Swim Training for Age-Group Swimmers: An Evaluation of Training Effects. Pediatric
exercise science, 30(1): 124-131.

Breed, R. V., Young, W. B. (2003). The effect of a resistance training programme on the grab, track and swing starts
in swimming. Journal of sports sciences, 21(3): 213-220.

Behrens, M., Mau-Moeller, A., Mueller, K., Heise, S., Gube, M., Beuster, N., Bruhn, S. (2016). Plyometric training
improves voluntary activation and strength during isometric, concentric and eccentric contractions. Journal of
science and medicine in sport, 19(2): 170-176.

Markovic, G. (2007). Does plyometric training improve vertical jump height? A meta-analytical review. British
journal of sports medicine, 41(6): 349-355.

Thomas, K., French, D., Hayes, P. R. (2009). The effect of two plyometric training techniques on muscular power
and agility in youth soccer players. The Journal of Strength & Conditioning Research, 23(1): 332-335.

Mili¢, V., Neji¢, D., Kosti¢, R. (2008). The effect of plyometric training on the explosive strength of leg muscles of
volleyball players on single foot and two-foot takeoff jumps. Facta universitatis-series: Physical Education and
Sport, 6(2): 169-179.

Franco-Marquez, F., Rodriguez-Rosell, D., Gonzalez-Suarez, J. M., Pareja-Blanco, F., Mora-Custodio, R., Yanez-
Garcia, J. M., Gonzalez-Badillo, J. J. (2015). Effects of combined resistance training and plyometrics on physical
performance in young soccer players. International journal of sports medicine, 94(11): 906-914.

Behrens, M., Mau-Moeller, A., Mueller, K., Heise, S., Gube, M., Beuster, N., Bruhn, S. (2016). Plyometric training
improves voluntary activation and strength during isometric, concentric and eccentric contractions. Journal of
science and medicine in sport, 19(2): 170-176.

Maughan, R. J., Gleeson, M., Greenhaff, P. L. (1997). Biochemistry of exercise and training. Oxford University
Press, USA. 152/250

Garrido, N., Marinho, D. A., Barbosa, T. M., Costa, A. M., Silva, A. J., Pérez Turpin, J. A., Marques, M. C. (2010).
Relationships between dry land strength, power variables and short sprint performance in young competitive
swimmers.

Cossor, J. M., Blanksby, B. A., & Elliott, B. C. (1999). The influence of plyometric training on the freestyle tumble
turn. Journal of Science and Medicine in Sport, 2(2): 106-116.

Yessis, M. (2009). Explosive Plyometrics. Ultimate Athlete Concepts.

Bompa, T. O., Buzzichelli, C. (2018). Periodization-: theory and methodology of training. Human Kinetics.

https://jsmt.khu.ac.ir/
29



