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The Effect of Complex Training on Power
and Ball Velocity of Senior High School
Baseball Pitchers

Abstract

Baseball pitcher’s specific movements are very short, quick
and explosive. Therefore, it has to strengthen power (explosive)
training. Power is strength x speed which could be enhanced
by strengthening two element, and then improving
throwing ball velocity. Complex training was combined
general resistance and stretch-shortening cycle training that
strengthened strength and speed simultaneously, thus the purposes
of this study was to evaluate the effects of complex training on
maximum strength, power of upper and lower body, ball velocity
and 30m sprint velocity of senior high school baseball pitchers.
Nine excellent senior high school baseball pitchers were recruited
for this study that were 17+0.8 years old, 177.88+3.44 ¢cm in height,
74.3849.99 kg in weight, and trained for 5+2.62 years. The complex
training program was set up three times a week for 5 week. The
dates were analyzed by paired t-test, one-way ANOVA with
repeated measures by SPSS 12.0 and significant level was «
=0.05.

The major results of this study were summarized as
followed: 1. The maximum strength of upper and lower body had
significant progress after 5-weeks training (p<0.05). 2. The

power had significant progress after 5-weeks training (p<0.05). 3.

II



Throwing ball velocity had significant progress after 5-week
training (p<0.05). 4. 30m sprint velocity had significant progress
after 5-week training (p<0.05). In conclusion, we can imply
complex training to enhance strength, power, speed and throwing

ball velocity in the preparation period.

Key words: baseball, power, stretch-shortening cycle, complex

training, plyometric training.
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% (joint capsule) » @ tﬁ v d  (ligamentous
receptors)(Scott, 2001) - ;ﬁ B RORE AN YOl e oRe B E (B
Rl =R }‘Fﬁ P g Vo[ opy ?ﬁ AU ﬂi o i AT A A ﬁrj B
%g’iﬁﬁﬂf[ﬁ‘ﬁ%?fVE&Eri SSC g™ F L= F&[F”?‘ﬁw’ﬁ’
FEORS AT PR R A R IR T pu A (v sk o RLOBE B O9 R (N
= ERCPEGE S R W
SSC pyv gy (= A4 f* 57 Kb o EE -~ ~ {lf B (amortization)

i %

‘dn
K
i

A s 2 R FQ - BE R BR i OE O fY e g (e %
e [ B B g PR MR BRSO T AR ?ﬁ AU S

e W E o« @E*J LI g o Sl I AT AR L |
(Lundin,1985) = 37 M B 2 I (& o 0 52 B @ % B3% I & o
Komi(1978) 4 % BE = [ B @ P9 T o Ji (9 1 AL o > 2
B Y SSC & E’H Elfi AP RD e TR R B RL dR BE e U A A
Ot A I RS R e kL BE e I = ) I A
ERE I R T A S NN = o RIS I By =y B EE (Voight &
Drovitch,1991) i = [ B &5 38 f1 f ;ﬁ =Ry RORE ATk
&Y I A Ve ITF R O L N T N L L=
fu A AL > Thomas and Roger(2000) 3 2] ™ [ B £ [
o U AR RS 0 BE o BRI R A (G A Y 4§ (payoff) [ R -

SSC [y @ MR 70 = BI AL R A BE - ISR R &
Eopy fir sl Ff (streteh reflex) A gl 1% FJ: (elastic energy)
R o2 IR NS P i R (TR A T A
CRCAEE
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(= )~ (s>

frse > 35 = I BV Py &L B 4 1 &) 20 30 [ 5l B i)
Sl I I LA B A =R O A S i
S “wﬁﬁﬁﬁ%wgﬂmw’@%ﬂwm:@
o od mg o A T T o AR B A ) i FTAE 9T (spinal arc)i
AUHT PV B RS R B T B AE BRSSP AR ) e
ST A L I A A R S - N - L
S = . AN AT B v 1 | BT S U (R

W =

\/e[L

(=)~ I pe
U A Sk RL A RS oy B R R 2 ]l g
e F B g 1 fly % (series elastic) Al T 13?}% (parallel

g

clastic) ¥ fff # - = [ U A bt G f R R
2o, W ;ﬁ'ﬁ pY A3 A ?J T ﬁ[} EE- F; e [’\ | BE L S

SR = e N A IO S S R
SN S P I - S U U ST S E'J S
AR B RS BRI AT B T R R
BE o s ARV OB R T AL Y SRR LT STV -

o~ (v R BL(SSC)ER e BRI E R DV F R
+H R R
4§$§#WH$W“M%%EM@&W@%#@@

ER R E S M S R R

ﬁ*@*ﬁmﬁﬁ i ST T L) o B L S

ﬁw@@@%w”@%ﬁjJWW$’wmwmﬁ

R RO AT IRV S SUSN CE R R

“Ei‘
Ly

4
%‘ [y

¢

3
=%
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L0 L S A2 FTI%” £LBLHE o A g R py g h U ﬁ i
S i ’i[fﬁ AP R R Ry 9 Y R AR (plyometric
training) + % 5 7' ff (medicine ball training) -~ Hf v 7
F' A (tube training) Al == 90 B B oAy B 20 OF A [ E A R
RE AV O R YO )y @ A (ballistic resistance training) » F
=Rl AR BT Y T AT §F{ L pu gt R g ﬁ'ﬁj K H: S EEEE 7
(e L A L s i (R ‘E[f Fpe & A

e B R AN AR N G A
f'ﬁﬁfﬁ'ﬁﬁ@ o I RR F%I%f T 5y (i e Al P
SN R A U A A ﬁj’ (Kevin et al.,1993) » & f2
o B py 3 AR F[J R ZE SR FT AR B SR F Ak RL T
RN E TS TR R
Ree= g il o e R E P VMBS S
ERN N 0 O N I LT e A I T
R A OB Sy 5?1 P AR R 2 Rl AL BB FF AR Yuri
Veroshanski ' "] % % (depth jump)=® f&@ B + ' (shock
method) VI g |1 & ZE & ™ Sp Pt A A ¢ AR Y % I 3T
R LN PAUGE- S R TR S A (N U N L ET;EJ W9 =t opy ¥
GRS N R R TR B Bl
ZOF IO F"J %E"é o R e A B AR - N B Y
i) iﬁj (AN F'éf%ﬁ{‘\ L A Iﬁﬂ o5 A PR FT gl
LT B B 2

5

&

—

fa

(=)~ W s = F" AR (plyometric training)
WS A AL - RS PR - R DR R EE AL
R X RS R RO R I TR R
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ES N RO S U I e S (LS ey e ol (i
g ol EE AqR) o PRI PR AR T S SR D A A
‘ GRS - o R L Y S (R R T E
(LSS IR I =i BN 2 LN N A= I RN N TR
AR ERS (N S A AR F [ﬁ:ﬁkééﬂﬁj{iﬁ?«i'ﬁ??

BT =4 " M = prils?l o ™ 4 S
B = 4 5 Ve B (B8 F A o ﬁ,ff; B pE o
Eal S T%f e R L B S I B T RN

VIR by EE A F%J I O A I EEa N B SN
E = EJJ PHRFEMAR PP BEREFTR PR 2FH P>

(ISR B I @ & (> William(2005)
RS AE A i SR I RO A
AW R R g E S N Sppv g o 15 6 R R
e A A N Fﬁ Murphy(1997)
Coleman(2000) - James(1999)# Bompa(1999)fy ﬁlréﬁ?”ﬁt
RN S NS R U Rl A
SORUARCENE F R B HRIE - REEOY W AN R E
fo b AT P f BB (depth jump) o @y {5 gl (Rl o R
ﬁﬁ%i&ﬁ TR 1T T A v I - A -
RTINS N A 7 TN I P A N [T I A (R I P
PHOEE B o gr o P or A ﬁ?ﬁq@ O 12~ 42
(inch)(30~ 107cm) > 3~ 5 7" ~ &7 6~ 8 7~ » = gl I FE
it "%'j O e P E By 3 AR FE O I e

T

S0
Sk
(=

N

-
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(Z )~ 3R 7 A (medicine ball training)

2R R B R F AR T M DA Py R 0T 0 RUR e AT
= ?I‘;{& E\ijf Ay 4 F,T,J é‘“ﬁh [~ F] g = %'J BE A FR SR 1E_JJ el *J [ Al
B R RGE B BB R W R R T R 2
§~ﬁuﬁﬁ’%M?w§ff#wwwwawqaﬁ
gy 3% I o Cordasco, Wolfe, Wootten and Bigliani(1996)
R N RS I
a At APy 3?[ (™ %] fi2 (firing patten)=® & £ %ﬂﬂfﬁ & B oA %)
S RT R RD MR E B B KL - TE M T WONE O (e P
+ ¥ o Murphy and Forney(l997)fF'[ LR SR E A E?j FIIJ
PR E R B W R 2 2 15 B o EE AR DY - 7
VEEECE N T R TR T
o T D E R DR AR (T S @

'F'J‘: ‘}J F[fj “tj :—_\I o

)

=l

g

Newton and Mecvoy(1994)py 7= % 1 i 7| 2 5 7" i
EN RIS N R S L L e B
WA TR R - 1) 24 B b E R E S B 8
HOpYR AR o 0T oy B IRFT AR IR AR AT AP IR - 2
a7 AR M 3kg oo T OBCGR T aE PR R E] R Y £2
= M9 i S (chest pass) Al #ﬂ H ¥F (overhead throwing)
fgoAE RN AR = 3 v 8 o T AR R P RL = B
SRR ORADOAR R B (= 20 Py )RR AR (bench press) Al ]
f (pullover)pq 7 F" & gy (= H 3% W & = 2 2f F° 4 22 = [
BRRAE Sz A Ly R VR ﬁ i HGF W op 8.9% = 22.8% 0 SR
T B R AR R BT R I 4. 1% qhy BB SR F AR AR IR &
1.6% = 7% % 50 B )0 30 AR e T 0% )0 BE A SR O R AR 3

A
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R NN R

xﬁ} o py
SRUEE A T AN O A S
fioBlfo s SRR P e 0 D ORI I8 AT Y

3kg

VSRS % By [=p g% Jv & (rate of force development) o ¥
BB PV GE B B MR R Sy P ] AR R e B

G
F Y

(=) ﬂ%ﬁ Bk ET 7' Mt (tube training)

G R T 13355’1155'—%T@éﬁ%%‘%iﬁﬂﬁﬁ‘lﬁﬁmﬂ'%ﬁf

MR R A R ) g

B py

qTL I'}\J

Ju El ﬂl g )y ﬁﬁgj L H: sk F[\J = ,1@ do s TR SR F ;“\I‘;[a s ﬁfj JEOH|

TR R R

i

DA B Myers 3 (2005) 7 5t
BEo12 7R R R AR Y S T A ] T A A
J

RN R R L R

TR RO R TR T S R o R

ER YL IR T W
SRR S RLE W PR AR R

+
WD ]V A SSC R RED L
4

BE o A g R pﬁ R

I“ Al SSC [ AT & 4oy 4 %fﬁe&;ﬁju SO g = HR T P
o A 00 B fEHD PR O EE e Z o I B

O e TE URLRCEY - S
%l %Fﬂ WE W B GW Oy HT W Ry
G o S

Shenk(1990)fy Pr % F]‘ AT R AR T 1
R PER AT 34 8 T rr“ﬁﬁlzjk?”m;@&?ﬁw*
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=R SRR R FER R ST S
POA R e 1 3 WA 8 R A D o A B
U R VRO T I RN
BRI CUBE A RN TR P pi - 8 M R N & o

B - R T R AR E SR ogh A xR o |y g ) ”FT’?” A A
Brooopo1.9 gi El (mph)- TPJIT;‘ 4y ;@ = 5‘%? gl ?‘fg@ I Ef% 2 %
BIR % PE % @ W T E TR R SRR
SRR B BRI T R F A SR P % -

Grant and Ritch(1988)ﬁlfl’ﬁlf?ﬁt’ FIT
SO P AR A EOBER N DB R PP s PRk
Fpo19 & A 248 ok & omae o3 v A gj{ﬁ[ﬁ@ﬁgﬂj;g‘,{v
R RIS RN AR E R
NS TR N N R
E 30~ 60 FI 180 fU Fp A ] B E L R N B =
[ EAEE A T AN TR N = A | =

CITIES IS I W ERCILTIES W

—L
[

-
o

EAN
T

=
=
o= =T T

R

%
I =

=
W

ug

=

'y

g}

= &

i
T

y

i

Nl

g X
&

)y

%.{.

AYU

it

(P ~ g & = 0 7' Ak (ballistic resistance training)
Zehr and Sale(1994)45 4% 5k i i fi9 Ej O E
AT B ERGE - R R AR
N R RE A N R P
SSC B fil £ F RE o FH & O R AR o U BN (leg
press) Al [ fiF # 2 (bench press)py H = » I'J @ * 1RM 30
~ 50%FV [ g o AR P fmaE @] @B Nl R IR
ISR S 3 S R R A VAN L e s TSR B
F Eﬁ LIRS N ‘]ﬁ N S o I o A NI S A L
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T
o,

[

ISR N L i T IR I N L s R
| EF OV G ] Ay Ty Wbl 1ﬁ BTV AT e R AR R FOpy
Ao BN R YRR T p s M AE R = A gl T T gl iy
= F ek FE e pe Fp OB M M S T A e Py o W B
EOE WA ?FJ[ PR MR LR g S B ) fEy e AR
5] ?J PLAS Ry # e T B B gp ) RS HE AR HR T (bench press
throwing)pyv & mft 4 = - i & 7 & = [F[j U AU g #Y o
Y SRR I TN C AR < W L L SR R e
VIR N R R ITE
McEvoy and Newton(1998)py = % fF'[ o R

P TN D R TR E Y SR M M B R o PR L] 18
RV SR B o) Ry m AT o W BT W SR F R Ry 10 3 Ok
T WP o I up ] R 2 AR JP T (bench press throwing)®
O (squat jump)py 8O R U OEY (B B ORE O RS gy 0 F
o Bl 3 104 e AL Y IRM Y 30-50%
M # ﬁjﬂ A oY I F{IJ pvoF R e @ AR o= B R AT v E = SR
AT R R R 2% 9% - ;@LFHJ“” e A T
6% > iy A BT i [l B pYOFT A e o H B AT OE] R
I 7 g 3 R G A OHRL O A BROH PR BT SR o A B A
Bopy 4 %fﬁ‘%ﬁjﬂf fol kL 7 0P R A A R (W By fE A [l 5E
RRNEES ?E—EFJ COME T ALl DT A AR SSC iy g e

k)

?“FE

_-Ell
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éﬁ JF'gF/\ﬂ‘anﬁ HHEANVE ,gm-p%gf
%

Hog A 2 R AR RV R -
AR I (R S o U N
A OTCR B T A RS TN AR @SS B
FJ: ’JJ ’ J\% TI'IJ Ea _?;‘:[ iE‘;[ E[}j FJ: ’JJ ?L fﬁ o — QJ I\i{: BE */[J ;Z;m S e JFET gg{

T PIFER o W H B A
SR @ g g 2 P g T
?J oy

OE W e S K E

-0 N Moo=
= “'ﬁﬁ}uﬁr

b TN F[%J e P =
IR U e ;:ggﬁﬁw%g(ﬂ ik oo (B EL T E A

% PSR E B R T R OARR YR 0

- WARP D B

Ebben Al Watts(l998)?F'[ HiH A R R 2 R o T o
A VR S o B F ﬁ{J 9% Py [T @ AR o il e T A ﬁ{J 5
Py IS AR (R GE B MRS Py i & TR g At A Py GE B HE AP
i¥ PFJI oo GE L] E B MRS R pv T s T N o R o=y
Wrodh =0 3" A SSCpy R g A AR T R YOl e I o [l B
gl RN =GR R o op e N B ]y A AR Sk (rate of
force development) - 7 % =% & #f & W F’ﬁ SR Fl[ I
E‘Jﬂ&ﬁ"ﬁ?”ﬁgﬁ@?gg I*EE;T T R R G
M N fpusSCH EH G VR AR E D ffﬁbLT JoEE B
7o EJ‘:WF[?@?@' AR OB o ﬁfygi’iﬁ??%u o ]
5k AR AR O A P f'éj °

=
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(= )H f 3 a2 A

Ebben, Jensen and Blackard(2000)&} %f ¥ FAI =R AR
VS &y 9 - g R T R AR R o RL A B 2 N
SSCEy (= o A2 90 py WA B R A R e FE % A R
' 7 [ (Electromyography) #l @ v 2 B¢ Y 85 =1 & = H]
(ground reactive forces) ¥ F ﬁéj‘ it EhS 3-5RMpY [ Fif
R ’i_ W& s 2SR {8 N B (medicine ball drop)SSC
=R ﬁ PO = Fpyv g S TRy e R R A e
(pectoralis)#I = P T (triceps)J* P #ﬁ R A TN
SR SRR SN IR R ROy ST
7oA v oAk W TR F A B 1% o ) Young, Jenner Al
Griffiths(1998)fv ’ﬁrﬂzl‘a’ HI kL &F 5F & ¥ 5 SRMpy B 38 %
BEmANLME > AP RANES NE QDD EY
(loaded counter movement jumps, LCMIJ) I fff 1 * SRMfY
g ok RL45) o AN B 3T T R pV LCMIY E'IJ )
40£.05cm= 37 - 3 LCMIJIpY 39£3.3cmi% # 2.87 -

Jones and Lees(2003)7~ 7 B %«‘]‘ ER F’ﬁ Sl
R A R R U R IR U T *PJI& IR
SN D (AP I = A SR Uil L S L 2/ TFU TS R R
TO1A 6K (3 CMIT ~ 3% D) o H AR U BT P R o T AT -
AR AR R Ay o b A S SRMpY E T @ AR 0 R Y & ST ]
B3 10 20minh 7 OHT2 0 3 4R 0B g A
POy RSO0 BT AR R (F A o SRMpY s 70 o H
S OWOB A B oA DJ&?E TR T R R T
EREREE P ALY BT EECOMIA EE R E B

Evans ¥ (2000)py 7= % f fF'[ e F{ F AR i %‘:, SSC

E
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e e el LA NV TR A A ot ?—T%Ji[%ré[]‘ﬁq %2
R~ 36 B R RL R % 8k SR P T (medicine ball put)fy
PHOEE > = RS WO SRMgn e opy [ RS E R L R
R B 4min > W s 02 py Bk SR 2 4 5 BT A
AR A AR T PR PV BT e Bk SR 4T PH EE3 T dem o PR
i~ ff 2 8k 3R 38 ¥ %H 8E 22 SRMpY 1) fF #& 28 pv 50 o ) T
A Fﬁ% (£

Baker(2003) A ®| fy & 9 & [ 70 @ 51 pu K Fﬁ' =R A
q\a}g.:’ﬁ%]‘*ééjfﬂf Syl e Y IR e PR T) 16 £ AR AT SR
T R S L S e L
A B o WEE R R A R R & T R R SOkg gl SN Y &%i
1 [ R~ ¥ B % #T (bench press throws) & » [f EL 3min >
W AE I E S N TRMPY 65% ~ 6 pu )R 4R R 1]
W& 5 37 2% A [Fl py %{i g1 PV O[] R FECER I EE o H o [
fF Bl 3miniz f| 3£ & 37 2% fY tﬁ? I S M ST L= S AV 1 S L
BRI A B - j’@%"\éﬁ [ py R 48 B
AN TR Sl E S N S A
x }%}i GRS I E RS U AR A (I i
R B WD @ D 45% e W ag PR
G A U T IR I T O | L (CO DR (DR
ER AN U R NI
R T I A SR R ﬁf&f EoFE (gl % Tff i
Moo fE 07 N R R DO I AR Y e T T ARl B
PR CH F EE S PR PR S AT SRMPY F1 e 3R
M@ [ f- DL A AR o R E N - A AR TR R A Yy ]y o
B oo AR Y E# R A kW F/)‘ FOF AR CH Py Bl 3 AR R
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HIIRM ¥ 60-70% - % By ] 7 AR B[ P]OIRM Y
25-40% > I) & & P opu g oaE W
(2 )M [ 2R R P A2 rjmrw

Kotzamanidis= (2005) # F,]‘ ¥ f[ OF" AR E F,'J Rl =R
LN R R s o @ B e T 23 f[
S o B J% Tl 2% H o9 pu ﬁ Eal A
Bow - R bR R A R LG U
v % ﬁrﬂ Ao EHOOYH v F ?W W 5 3 W8 pr e g R > - 4RI
TR AR g o) W Y 8RM s 6RM > 3RM v i F AR I L 4
5 6% o E MR Bl 3min o G RET Ko 20 R R H
B/ A B P gy 4 g R (half squat) ~ B OHT 8 Fp (step
up) ~ Sﬁﬁ i (leg curl) » @70 7 P py s ™ 5 (drop) ~ F
B B (squat jump) o 30mi E ’FT R EER - H Ry
SR Nk R

Ingle, Sleap and Tolfrey(2006)py 7 % ({1 I'] 33 & ?J
bOE O (T I2m ) TGS R R hF
FARCUEEG P E R PR @R @Y R -
JoplE T Y T R WORR T ORI o B o L 3 H 1234
7oA o W fA, Ml A L S A -] f, FORE PR AR o [y S
EalE TN R SRR S O B A I SR S AR
SR “J’Fj:Elif%:, O ey e == B RE - B R S
R

J

i

25



|

all

Pl

140

g

ﬁ

¢—.

A
g‘P

il

EI N

=L E R

I

pfj

A
g Py

E[j £

Fi
B e
7oA F

HE

=

i
i

Ka

T

Iy

-

gt

R
R

R R S

Z #f

S N
SR E AT
va R B > RL AT

M SSCHf Ff}% v AR F
o
I R I A E
M SSCE| R Y oA h Y 7 Al
2 T] BRI E] R H
Y/ ) @I%,J:EI 2

—

ol-“

A FTJ
HOE S PR
NIRRT RS R

£

FITF
ﬁ

N4

7 st

(A

SN TR

57 D4

RN

&

~

it R %

SOl A% B AR PR S
(L5 S
WhEFBE R+ KL 3-5minfiv SSCHY Y [ &

¥ 35

=4
g

ﬁﬁ )

j%ﬁ‘%%’ﬁlf?}l‘é%ﬁ%:ﬁ
i e

=S

b

it

all
pai

St
=

¥ A A

ﬂ':J Y 1E_TJ: fg[ H

g E2

izl
ks

| I
Bl Eﬁ;
i o

El
El

\
j

4_.‘,‘

[

i

S
1=

~

Wi
iﬁ“_

“tmL

fo oo LB
LR AR

4[u

f
%

frls

|

L

E‘ gual
—J:Q_Ltq ‘l%

ﬁ

%

T

* B

T+

4

<t
N T*

7 SSC
TR B a3

%

Pl
% By pu (i Fg;ef £5 A1 i SRM

Ay
T

[y ?FJ' EARS’ "EJ M Y g [H
AR S g AT R AL
J@EE%T FEI ﬁ gF{ y%fﬁ Flfj j?'ﬂ‘ﬁ >
2 3“1553]: R OH]

Fig A F‘j i }J fD EI}J _}J FI\J Hu }J

26



5‘1“‘3‘:‘? quﬂji‘_’k——,\:—?

BB R R R P POK G E T N R W R
RN IR O o SR S I R B G
)R
- PEE B g -

oo Eﬁ‘&?ﬁﬂj FE?JEF‘??‘:?%#T
S CWRBBREDH -
PR LB E YR

bl
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KRR = - 2 S B LR

o
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i

R A I T I R T R
ERP B ERE R T M 9 T A2
OE s e SRR B AR R R 341
B e WO BIG ) B - o R Fsﬁ‘ﬁjflﬂjﬁfﬁz¢“
FURS Tk AR R IR T R R R W
TR H R H R W R

F 3-1 U ERH R R AR (T ISR )
K

e i SaL = G I g
(age) (cm) (kg) (years)
9 17+0.8 177.88+3.44 74.38+9.99 5£2.62
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J =

=

ﬁ%?m$§% ﬁ

A PR 2 RO M R ? i o Tﬁ
- ~ B ¥ Newtest ﬁ% U B B SR B A
fp =8 PDA -~ A7 90 LR E G W A A E Jf B Newtest
powertimer ;i fT i ¥ -

Sy ORL T A O PR /R P 15 ?‘}B Newtest ﬂ% FO3E Y
B W R4 &g ﬁﬁ’ﬁ%aﬂrﬂﬁ'l e IR - AR
Yo~ SEEER] S L PO R AR S o W Sy
wjﬁ,ﬁﬁ@?%g@ﬂﬁﬁ¢ ﬂﬂ%ﬁ F%
(Matti Tassavainen, 2004) » kL f& ¥& 9 5] (9 & F#) 'J: U |
oo W ﬁ RO R e R AR
e RO IR s T pfj 7 ffi o Newtest ﬁ% BRI e
2 R A S ] ﬁﬁélﬁ PDA‘?E[J‘JJ oAl b WL R OE W
SRR RN I L R
FOHEP R Rl RIT) W OE R R~ P B R e TR ]
PIEp RGO [ 20 ol PDA R (R G EE B F] T PDA
=HN fﬁJ*ﬁﬂfj’Ei'r?%‘Z@ﬁE? o F R oY MR GE S Y R R
Pp™ 8% = pr el 7 7 ;JFJI :

'_m
—

,-.\
|
N

- PDA ¥ (& £ 3
A 20 R R R R RS o S
TR L (R A Pl PDA ] (R T
E%‘JF ME SRR LR B
AP ED S PLH R EOBIB B R RSN R R R R
e S R N R - I R I T I
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oo PR AR Smo PR Gl PR P B Rl R
~ ’?%‘E*J oo B R Bl PR Y R
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RS NOCE-E AN T TR RSO TE I
VBB (depth jump)fy A Tl % 40cm = 30m &l ) 2
for @ A BTV p g B ) fap LS ) e SSCofiv ?ﬁ, B
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! 7' A O ) e RM Set
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3 | BN 8 4
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s |gmw | @ 5 4
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R B 8 4
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R RE T

[J SPSS 10.0 ;ﬁ%ﬁj%‘gﬁ }F‘IJ\I—EI\E{; ;T\jap::[.l_ﬂj E‘t HI:" n

RTIRE N S

s

o~ 1R
e ) E1 R R B P
repeated measures)
30m i o e [
S I S

L

2 WAL A AR RO RS

“Ag BBy 5 P (one-way ANOVA,

Fa[ﬂl 5% BN F EpE s SR
P R B A t AR (t-test)
EERE U [ U A

ffll ] Newtest powertimer 5j #7 Jii ?E} » o T LR 30
m G S %ﬁ*ﬁ#@ﬁ%?ﬁ*ﬂ%ﬁq@;”%(f%?°

T Ep [ Y BT SigmaPlot 8.0 it fE B (= -

PP LB R B R LY A p< 0,05 *rR A p

—

<0.01 -~ ***% 7 p<0.

001 -
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-8 HARPRERSTEHD Y

NI AN SN N AR SR
LSRR I
WEFF e Yy

L A T A I A R R e
Bl IR 4-1 o R BUET TR O oW A SR R b
FoEp RN R E S 21.12kg s E BRIV # Bl (p<0.05) »
Sl AR L o S B & 15kg AT 10kg e

= S W < B %{4/

I3

Fo4-1 5 SRS R YR F Y R &
=g fpE N B (kg)

TR A B BT
GHRL! 59.44+11.84 80 45
= 80.56+10.74* 95 65
*p<0.05
Pl FJ B = ?J?%ﬁlgﬁfﬁz% I TR ﬁr’J -

B R AR BT R R )
Baker,1996; Lachowetz et al.,1998) » [ P = A DF%TEJ H
(2005)FJ KL 32 "] SSC 2 i 5 51 WE [0 % R R K B R B b
Gy RES N DB R P Y R - PER IS 13 @ g 5
E Lo B3 H S 6 IR N Y 5w
B 7 oh o R 6t o RS JENE U
i A =N = R ?fﬁﬁf ot RES R oo
Newton and Mecvoy(1994)75 % (1 Jis "] 3 5F 3" G 17 3%
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V8 Hf b ERAFES g S EE 8.9% 0 [ Vossen,
Kramer, Burke and Vossen (2000)* F] | SSC Ay R By = 5} ¥
FOF AR 8 o B B F SR N B E BT R W&
* PEH I B SSC R F::lﬁ BB ORE VA (] BB SR (R OB S 5
AU F e B R R pERY  B

Faigenbaum 3 (2001)P% % i fI 45 11y — 4 % fo =
G AU B A F: C I A N R S
B G 2 BRI A 0l R AR Py E O o 7 H R
oo o3 B P E R AR o @y e TIRS R g e TR
RS TN I S G [ S T T* (il
SR SR 0 & D 2 v H 8 P o AN E A
Y i 4 B A Mot B 16.8%7A 16.3%_'—5(‘
SRR - T N b = A i e e IR RS
SEERIEAE VR (I S R e ST N
oo B A PEE SN RER Y 35% 0 H RN RS AT A
G N R T i O S R SN B U T = B
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P
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CHASTRS S GBIy

A I LB AR BT S S

AOE s MR 42 pu PG RO T B N F e RS
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Fo4-2 s N B R F R R A

CE S (ke)

T R 2R YE A b= I [ b=
R 86.67+5 90 80
= 158.33+14.14% 195 145

*p<0.05

S O N GO i B 25 U R B A S S A IS
it Eﬁ w4 opv o N By P gk S 7Y (Bompa,1983;Mangus
et al., 2006) - i & =% (1 fv ¥ F‘ R AR A f SO e
S5 % RIS Er e ol R o S RRRRIE o H R OB
Mg g NP E YRS R R AR N
Kotzamanidis ¥ (2005)[0 = % 1 &2 5 9 3 W 7 = " A &

I Blakey and Southard(1987) ’FPI% RS 5 8 & HE FL‘[ S
ok o B R HE S F o R N B R - 3

Warren and Glenn(1993)% H & % | AR 7S F]‘ CsOPE T g
fit (40-60% IRM) A @ [ s ¢ ﬁa(70-90%)pq%;§”ﬁW‘%:# fie!
F’ﬁ TR [ﬁj o J& kY & (intended maximum concentric
acceleration, IMCA)PY " mf & = » 5 4 B = [& [ g f
ﬁﬁ@ﬁgﬁﬁww@w«$ﬁ%§fﬁﬂwwwﬁ«w
Bl (+22.7kg, +16.1kg)> {E [l 7 ﬁ,fj (S R AN GRS 4 I
HH L EE R PR R0 kR W
4 SSC Fjﬁj%;;%é gﬁ%ﬁéﬁ |‘Eﬁ@ g 7" ?% HoE (% N By kL
F\[ MRl iE N F Fp N By R ER - - Maffiuletti,
Dugnani, Floz, Di Pierno and Maur0(2002)§J’F‘JI4‘* ElIE=Tk

&Ffﬁ
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oAS 2 JE PV R 9 TR o= o ’% AL L L AN R H B L S
Nl 2 ¥ (maximal voluntary contraction, MVC)fY
TR T BV AL T M E 20% A1 13%E E = H  [) Matavulj,
Kukolj, Ugarkovic, Tihanyi and Jaric(2001)ElfJfFT£Z[‘a’ g
po e Bl e (50cm,100em) ¥ {2 F] AT E N 2
R A e e T e g L R T
[lUf9 SSCZE G o [ fi= &L ™ AF Sp 8 R R L P F G I
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A WARTREP Y

2R zﬁﬁ o ¥ ﬁ ER A S N O
il PN = '\ﬁé‘?#?]‘ o
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B oy T B RL AR 2m B [ 9 545
R RN R DB L T A 40 [ B % R e
B3y g e - R i RRL e R B HOT0 BN EE gl g gy A [T
B BB (T o A 43 TR W OH T
F—\[?C?”i“tﬂii%i H B CRE BN 1 kg~ 3 kg~ 4kg py T 5 R
A=W Em gl B S MR 1.79m/s ~ 1.94m/s A
1.62m/s #F £ B ¥ £ # (p<0. OS)’F’IJ_& 5y o5 1 kg~ 2kg
3kg o Akg 0T B E N DL T MY R D xR
(p<0.05)% 55 W 3£ %] 2.15~ 2.46~ 2.59 A1 2.23 m/s [y i
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Fo4-3 4] R EOESE ST R Y T ISR AR TR
B SR G| % (m/s)
S lkg 2kg 3kg 4kg
AW 9.70£0.77 8.79+0.65 7.86+0.49 6.85+0.63
1 10.02+1.08 9.29+1.12 8.42+0.90 7.41+0.91
2 11.04+1.15 9.78+0.79 9.06+0.99 8.17+0.85
3 11.49+1.37*  10.65+1.26 9.80+1.30* 8.47+1.21%
4 11.57+1.01*% 10.82+1.29*  10.07+1.13* 8.96+1.05%*
5 11.85+1.06* 11.25+1.09%* 10.45+1.19*% 9.08+1.00%*
*p<0.05

Hows gy )0 =70 & xiﬁ oo R A E & S E (e

I (L A
Wﬁﬁw“ﬁﬁﬂ“’@“ﬁJW%ﬁﬁwaﬁi°iﬁ?M?J
=% L B ISR (> 80%. IRM)RL 3 W ]
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Perfetto,1991;

<.
e

=
£l

St
1=

gt

qTL P\J

[~

Fﬁ[ - e F[’J
BoRED R

RE SRR R

B py e Mo A I

A 4 3 (Hakkinen, 1994) > ffI kL {& £1 fi E'[J W Py = AL
£ R P

F v 7 Ak ¥ (Atha,1981;Wenzel &

Young, & Bilby, 1993; Schmidtbleicher &
Haralambie, 1981.) » jij 4 7= % & "] H ﬁ O R e AL
EIE N SO E T I =

R S L A=A L

T U o e A
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oo B gE
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ERV 37 LB N
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OB B S B E S RS RL G S 7kl SsC
By 2 F:]%'ﬁ YO AR Fp s B sy B oy far ogs o
Vossen, Kramer, Burke and Vossen (2000) v TF_JIZI‘.‘; pIT B g fE R
7 )0 ¥ (dynamic)® SSC 1} ZH ﬁfu BY /78 R PY S ) E
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R
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ﬂJ— I ;[F[ 72 T 3
) % Neumann(1991)H ¢

»['

¥ 0.6m/s > EF By~ T
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BB W S R R
4-3 pu Pt R WOl 4 78 gk R B IR T o E ﬁﬂﬁ%ﬁ% JoE
Hoo iﬁpj?@? ﬁ’ﬁiiﬁ}f'iﬁ?ﬂﬁ?“?”ﬁ”\ﬂi?Tﬂ\’PE UG
H: gk ﬁ[; H: "EJ ¥ Elfj [ﬁj E\ﬂjf HL 7|

% % Komi and Hakkinen(1988)"r £ i fiu g1 1 -0 &
I 7eL 2l F’% N s R O E = E?j O RN R ng
37 | F—'ﬁ OB [ S AR A g e P f4-2 o=

A E R T [ S
TN T
sy g N R AR R
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R

=

AL 3

2

2

R B A
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SR P Y YR T R AR R Ry
CRURTE RN CETE I I I N
o~ &P Sy R R AU fe /) R e v o B R GE
(Baker,1996 ; Harris, Stone, O’Bryant, Proulx &
Johnson,2000 ; Stone, Byrd, Tew, Cater, &
Johnson,1990) « [ij % TFJIZI‘.:’ Br e B OpY W Fﬁ[ SR 1 I ﬁ
B A ) El ?”v%(ﬁ E1fe /(R ot o)A SSC fﬁ'lﬁﬁﬁl@& Fi
ER G S SN 2D e A Sl B i O T L L= B R
o HE o H - ?”ﬁxﬁﬁ’:’l’?iﬁ’?‘}ﬁﬁﬁ{%ﬁ’ @—Eﬁﬁ' 4-1 F ') 1 27
I?T?fé?i (A T O G S M A g G N L e A

W AL E RS R R W R PR L g A
ﬁwriwaqufwwm%i:wawﬁ@:ﬁm
Eﬁj jzﬂ_fﬂl U ¥ 35 e

S b B e L e A

N B 2 R CMT Y B E{ ES NS I S 1?;
el Al EOSEOE N & S gy Tl py AR ¥E ] B (Driss, Vandewalle &
Monod,1998) » [ij % 4-4 9 P- % 55 (&S Y - =
SOV T s Pk R T 1.23em o I OB OR Vo= B
(p>0.05) > o & 27 = 56 B 4 = 57 T G 0 RL B SE W E
ol e > 37 =~ = ST I E A 1.38cm AL 3.14em 0 [H A
2B E Y A B (p>0.05) o [P i 8T PYAE TSl A B
4.5cm HOBIH E B (p<0.05)AI 3} I M=l E 6.47cm
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FoA-4 D F @ DR R R R

CMJ(cm)
I ST B =N
R 37.33+6.36 47.14 30.29
1 36.10+4.50 43.56 31.77
2 38.71+6.13 48.98 30.41
3 40.47+6.81 53.58 32.90
4 41.83+6.64%* 51.97 34.45
5 43.80+6.77% 54.88 36.16

F’lj*ﬁff}?l’lifif' oAt R 4-4 ol AT
TR R ST - WPy W R e 1.23em F
Fjiféﬁ“f?‘s‘?’%@?ﬁri#ﬁﬁﬁfﬂ G8 0 f el e Sy T
Al A Ay E F O S *[‘l‘é'l'}%y?&rl?“?”;@%%ﬂgs:ﬂ
SR R RS R R RN A
(RN U TR L R R AR RN G
Mg F e =89 g 4-6 T H g EEY
(Neumann,1991) » I f& & = & pv 2 g 6 5 3 > 37 7 4
oy R PR TEE o FOHEEEW RN BN A PR
* AR RS F A m BT R PV AR S R
F[ﬁ%?%ﬁﬁﬁéﬁ

A\
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H: ”EJ B N Ey iy Eﬁj ok ﬁ ur H: ST W'J e R Rl sy T
Potteiger, Williford, Blessing and Smidt(1992)py " % FlT
| B 0 | S E S /I e T L -
I O B L A R N R P U I
F 5y o %k - > Baker and Steven (1999)p9 7= % {y
QUO3RM OpY BT ER N BN Sy @l B0 B E
4 RS (jump squat) A A ] (3RM power clean) ) & F
o - A

Blakey and Southard(1987)*Y TET}H/ [ R (’j}%ﬁﬁﬂ%
B3N ﬁﬁlh%ﬁ“)?f@g‘ﬁ;&‘ AR (T g;%)%ﬁ}ggﬁ_ IR
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N
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T py @ oMk ¥l B =N 4 fp R0 & B ) (Margaria
anaerobic power)V f & > ) = F0 A H 20 = A PR Py R
R ER T E R SR N NI
I i - BN B I R T S S
SRR N F G by M A AL T B RO By
(Allerheligan,1994; Bompa,1999; Maffiuletti,2002;
Coleman,2000) > = fI kL clSFAF BE o 5 A Eﬂj‘ [~ FF A g 1%
[ S LA U el e L TR S S R RN U I
WY 2 ﬁ[ o S (B = ?r[ %2 > Schmidtbleicher and
Buehrle (1987)?5 s =l py R o 2] [TEJ SR EON AL I
BT B S 0 TR B R Y R - TR %
i 7 PEA A f SSCR i 4 B REPY M O S0 A o
?‘i, TCR] P RS (SR R o R op AT R AT PR A AR R APV 1
FRLpEP HTFEE DRI YRESHEPEH U
Luebbers = (2003)$ f—:ﬁ 4 & AT KT §F4 =R AR BT = El
o ﬁ.‘J %o~ Bl AU & Eh )y (Margaria staircase test)V 3%
oo A OB 2T 4 0 A F ] e F By % » b9 Gegri,
Ricard, Kleiner and Kirkendall(1998)ElfJfP1IZ[‘a’ B RL I 3 R
B [ (R E R BRI S R A 0 =S 12 o
S ?}?ﬁ[’]@ oA OB A [ RS AR ?“ffﬂﬂt‘%ﬁ% o
R RN TR R R
UECRCEE IR NN N
30m fY oG P A o FV“J ﬁ‘rp fr 4 -2 W & F P

SECIENRARE

HI:L\
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S FA‘ AP B FRT Y

Rl B SO I (A O | S B
mph > i F 0 fT S g R Ay B T kph e | B
Bl & 4.5 3R S [@Eﬁ?ﬁ It & R E R (131.2 kph
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