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AW, IRAERES) LR IR — MY A7V BB OZITEES (LUF, SSC EBIRE /1) M 11 L DRILRA D,
RAERN ZUET IO DT TAA AN v 7 AFERLEATFIEIC OV TG 2LE0IZ, TITAF AN v X
ISEFERE N AT BRI HOWNTHLNNCT 522 HRYEL, LIR30 Fta EhiL7-.

1. BEEHEMHBRS LU FHZED SSC EEIFEA LD R

AW T, 50 m HAEEEBLIO 10 m XEEEOREEEE L, TEBkOBKE S, \TigBkoBkEERE, VY
VR T OB, RIS KON R] ., (FEIEIRED SSC EENFE /)), 37 = BBk L ONWE FL BBk Bk i
PEEfE (R A2 B> SSC EENEE ) BL AT NEBNZ LA e KB % 71 (A5 ) E AR H BEFRIZ DWW T
FREtLTz. ZORER, © 50 m AR EOFEE TR LT R AERE ) AL O SSCEBRE /) ML 01X, 7
FEHE)) AL IR L CHBEICEVWMEZ R L2, @ 50 m ¥R FE L4 E1E B SO BRI, R E
@ SSC 1EEhEE /], MMIFIIFD SSC EBhHE /1B L OIS J1ONRICEVMEZ R LTZ. @ 10 m K EOEEE
JFE LT IR O> SSC IEBNRE ) 36 OIS 71 L OAEBIFREUE, 0 — 10 m X[#5 20 - 30 m X ETHINL7Z
BT DME A Z R LT, @ RAEERE L A2 B> SSC IEBhRE 71 & OFH BIFRERIE, 0 - 10 m X[EIA 40 -
50 m X[ ECHMUEE A a2 R~ LT,

2. MRS LUREIZED SSCEBHENDBENEERENICRITTEZE

AWFZETIE, R, 2 WIFEEF D SSCIEBIGE /), 37 T BBk DO BRIEIEREA A IHIAZ B 0> SSC JEBIFE 11 & EFL,
SSC EBNEE /N HIHIFERF B L O AR A ELICEND I L —T7 (G 1), WHIFERICHY A EIERL S
NL—7 (GI), MR A FI25 527 0 —7 (G BL O R S L O A B BI85
=7 (GIV)IZHFELTZ. ZOR55%E, O 50 m HEBEL, GI, GII, GO BELW) GIVOIEIZE MEZRLT.
@ 0-10m XENCBITDEEFREIL, GII, G1, GIBLNCIVOIEIZEWMEZRLZ. @ 10 - 20 m 235
40 - 50 m X OFEEREIL, GI, GII, GIIBLO GIVONEIZEMEARLZ. @ fRNMEE X, GII, G
I, GI BLY GIVOJEIZEVWMEZ R Lz, ® HRREEFREIL, GI, GII, GIIBLY GIVONRIZ &Y MEE
RLUTZ.

3. FSAAAN)YORNEFERENICEZ DR

K TIX, BB A T TAFT AN I ZRE, /IR —= U TEERB L O A N — = RS EL, 1[5
OHEE T8N —= 7 Uik REar ba— UL LG L=, ZOFER, O T I7AF AN w7 AR T
50 m AR, R AR, 30 - 40 m 3L 0N40 - 50 m XENZBITDEERENG BN, @ #
AR —=U 7 RHZBWT 50 m FEERENFREITHEMUZ. @ T IA4F AN I AREZBITD, VDU Ry
7 ORI BN L T R, S8 EAZHIIIL, 37 BBk L ONE = BBk Bk PR AN A = 28
L7z, @ HEN —=2 7128005 Rlie, EEBEOBEE S I X O = BBk O BRERIEEES A IS NL=. ®
M B2 E T, WM oORL A B2 bE RmSihoT-.

IR U= ARWFFEDORE T D, FAEREINTH LT SSC JEBREN N EERMRNIN - CTHHIEIVRBSNTZ. £
7o, TRAERESIEATED SSC EBNEE J1PMIAS 1) L DRI, MRS EIRIEAE T HIER0, JRE R DE
\CEVEBE LD SSCIEBIRE DA A T IT R DI EIVRIBENT-. EBIZ, BVRERE I E 5T 5701203,
WIHIFEIRED SSC YEBIRE & F HIZZ AL SSC IEBRE /NI CEDREN MM ETHLHEEZEZ LN, £ LT,
FIAF AN v I A% FETHZET, e AREE R IR ERE B E R B 1D b T, AFZED
FERIT, RERNEUGETDEODON —= T 5T T =0 735 ECHSRIERIZR DL DL s,

VR TEE RS —REER RS
VEREBRTE: KEFD KEER ARV T =< AR
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1. KEBRALBE—ERY (I EBOXITEEHEOBER

BERMD, TRAERE N U ET DD DN —=0 7 AR ZEZDIZT, ANV ERME NN B HT
Y —3FENTE (Fig. 1) (Schmolinsky, 1966). LU, BRI/ S IZA TN —=0 7 DB 5 /1
L—=U ZICBU TR, e R D3 AT A L e 59~ A &) BEER 12 35S TC (Ikai and Fukunaga, 1968),
AR RICEDHE OB EIRAENCEZ. ZOEAEL T, MxpO722 i 7128 KRET U, ihicxt+
DA LD AW MK F 352812720, BALREF Y 720 CTEL I H b RELRDENI BT
MNEEICHD. EZAN, Delecluse et al. (1995) (X, 9EF DL AHX L AN —= 71280, XRUF LA, Ly
TTVAR, IN=TAIT N, Lol I AT 2ary BEXOT —bh—/L 0z FEENMENLZHO0, 100 m £
DFEDIEAL LN EEEL TS, [FIFEIZ, Wilson et al. (1993) & 10 D AZT v L —=0 71210,
SRR B L7 SN COBIZHBIDS T, 30 m EDFLEN LN ZEEHIEL TS, ZhbD
FTRFZE1E, — R ERSNTVBL P AZ L AR — = Z IS0 RE I BEIN LT, FEERE O
OMRWATREME A RIBL TUVD.

___ Maximum strength training

BRHBAN —=7T

_____ Strength training | Speed strength training
BhN —=27 AE—RfF R —=2 7

L__ Endurance strength training

HEAA N —=T

____ Reactive speed training

Specific training RBAE =R —=2 7

B —=r7 | Speed training _ | Accelerating ability training
General training AE—Rh—=27 IEEEA P —=2 T
—RRIh — =7 L__ Maximum speed training

BRAC—R—=27

____ Speed endurance training
AL —REASN —=07
| Short time endurance training
| Endurance training ____| RRRRFASN —=07
BAAN —=27 | Middle time endurance training
HERMREA SN —=2 7
L Long time endurance training

REEMBASN —=27

Fig. 1 Category of physical strength training for sprint running ( Schmolonsky, 1966)

— 77, FEIERE RO, AF—MEZ DK 200 ms (Mero, 1988; Mero and Komi, 1990) 768 K& E
D) 100 ms (Mero and Komi, 1986; Mero and Komi, 1994; Viitasalo et al, 1997) £ TCHMiSND. £7-, &£
OEKIEEEDOL, Ray 7 Vxr T EBIRNINT Ry 7 Clri ) &2 58 3 D REE 23 e TR, TEBkO/E
R CTH DK 260 — 290 ms (Fukashiro and Komi, 1987; 11X, 1992) (2L T, 5 30 cm DRy Py
71K 140 - 180 ms (X7~ « i@&Ae, 1996; Young et al., 1999; A471EA>, 2001; HNIED, 2002; A#IED,
2004), U\ RV 7 TIEK 160 — 190 ms (Locatelli, 1996; 547, 1999; &7711E7», 2001, 2002; Chelly and
Denis, 2001) EAEIINTND. ZO XIS, FEEEEBRELER) X, fed TRV EEHIF ] C 238 L GE
A AT T HEVOEEED DY, 1960 FARLAE, M 2K O MICFEBARIRSFED HILD EWVHOME N LA E
LCW% (Table 1). ZIVHO A THFZEIE, BIDNEREH CRER N Z2RE S Dk — A 7 VBB O 21T
HEJ) (LLF, SSC MEBIRES)) 2 DI LM, AR DUEIIAN THLIILETRETHLOENZD.

UL, JEATHFZEIZ R TR AERE /I & SSCHEENHE N EDOBMRIC OV THRELIZH DL, Wi B~
B I R D SSCIEENEE /) EDOBURAMFILI=b D THY, BT ~DOBEE £ 7 HIZE A 0> SSC IEB)HE
NEDBIRERGI LoD DIT RS T-B70w ., Fe, SEITIFSE CIdE &R E L SSC EBRE ) Lo —tEDBIfRL
PIRFTL TR LT, EERMEOEITIZ > TR T ERE KL T, mMEFEFRRIOR AL A SSC i#E
BNRE N E DA77 B R L TUOK OB AL EIL TR, RAEFEI NI LT, mEIFERERS IO AR



HOD SSC JEENFE INRE D X7 ERR A TR T ONZ AL TEIUS, IEERENA2WET OB
TREDABR IR F-ZABFEROERY, N —=u 770l T AR T A2 THAIRRIBERITRAEE ZHNA.

Table 1 Table of research where correlation was admitted between accomplishment ability of
stretch — shortening cycle exercise and sprint performance

Reference Sex Number Object SSC exercise  Sprint running performance
Costill et al (1968 ) Male 76 Soccer player et al. CM] 40 yard
Mero et al (1981 ) Male 25 Sprinter CM], DJ Flying 30 m
Bosco et al (1983 ) Female 12 Sprinter CM]J, RJ 60 m
S (1999 ) Male 66 Track and Field athlete RJ Anax, Vimax at 60 m
Berthoin et al (2001 ) Male 22 Physical education student CM] Anax, Vinax at 100 m
Chelly and Denis ( 2001 ) Male 11 Handball player RJ Viax at 40 m
Hennessy and Kilty ( 2001 ) Female 17 High school sprinter CMJ, DJ 30 m, 100 m
Bret et al (2002 ) Male 19 National level sprinter CM] 30 m, 100 m

RJ Flying 30 m
Young et al (2002 ) Male 15 DJ 8 m
Iwatake et al ( 2003 ) Male 11 Sprinter RJ Anax, Vimax at 60 m
Wisloff et al ( 2004 ) Male 17 National level soccer player CM] 30 m
Cronin and Hansen ( 2005 ) Male 26 Rugby player CM] 5m, 10 m, 30 m

2. TERRAICHT 2T A AN YO —=V T DR

IINET, ZLDOEATHIZEICEBWNT, FEERNDERERK, Ny Uy TBININRT R T ORT
—w U AEOMITIE, FHEABMRRDHINDEVIHAENZ L TE7Z (Costill et al., 1968; Mero et al., 1981;
Bosco et al., 1983; =47, 1999; ‘&7Ti1En>, 2001, 2002; Berthoin et al., 2001; Chelly and Denis, 2001;
Hennessy and Kilty, 2001; Bret et al., 2002; Young et al., 2002; Iwatake, 2003; Wisloff et al., 2004). ZILHD
WA, BKEES A T A E TN BRI KR E R 2R IET 212 mD DT T4 AN v I L —=
7 (LLF, 744 AN w7 R) I3, J“%‘* 73@5&% CHTHHIEE TR THLDENZD. LnL, BIfEDL
A, TITAF AN w7 A ERE FAE T BIZ O TRET L7z # & 134720y (Wilson et al., 1993;
Delecluse et al., 1995; Rimmer and Slelvert 2000; Kotzamanidis, 2006).

Wilson et al. (1993) 1%, HEHIOWEBRF LT, Rey T Pvr AL T TAA AN v I A, 27T NIX
DU VAR AN == TR X OE R KT D 30% DA N E 5270 % T AIT Yy MZED T TAA AN
I ABAT DV AE AN —=0 T, ZE I 2 [BIOSERE T 10 BB T, 30 m EERLERICKIET
WELBRTLTZ. Ry 7 Uy 7 OB EE, 20 cm DBEAIAL Th —= 7 & THREIZIE 80 cm ETHEISET
WA, FOFER, Ry PPy FBIONAZTY ML —=U ZBETIE, 30 m EDZERIIBbZROALN T
T, VT AT NN — = T RED BIRFE RS BN LI 2 E AR L TV A.

Delecluse et al. (1995) 1%, ARE KA LT, TEEK, SRR, N—RKLTr 7, AT, R4
VT Ry TRl NI ATR — Y N — = T OB TR SIVTWD T TA A AN w7 A% 3 [BlDE
FEC 9 WA T/, 100 m HEAEREMI KT THELMFILT-. TORER, A2 —Nnb 10 m ETOMEE R
FJ ORI AR LA AL, 100 m BEERLEDAF LI 2L L T,

Rimmer and Sleivert (2000) 1%, HHFHIDOT/E—iRFITHL T, FHISOHBEIZBTZ 7 Yo, Ny
T AT IR T NI T TAF AN 7 A%l 2 [BIOSEE T 8 AT/, 40 m EAERSRKIC LT T
BAFLI-. ZORER, AZ—I)5 10 m E£TOEREFLEDELMEL, 40 m FEEFLERDN AL 2282 MmEL T
Wh. e, ZOWE T, RREE R MR 2N EAME L 72 & WIOfE R AL TN,



Kotzamanidis (2006) 1%, JE5iiE O EEWRINICHD IR EIIKH LT, KFREFICRny T UX 7, Ny
VT AT BEOAR YT M 2 IO T 10 1T/, 30 m EAEREIZ KT TR EERTFILZ. 0
FESL, 10 -20 m BEON20 - 30 m X I DFEERENEHEL, 30 m EAETLFDEM L= HEL W5,
o, ZOHETIE, A7UYN v T OB BN IZ OO R BB AL TN,

ZNBDOWIGETIL, T TAF AN w7 2% F i LTG5, RAERETNTZALR RO LN ->T-H 0, IR E
RN EIT R REER DL ET DN ST2b D%, R RERPELNTWD. ZOEBDOOESELT,
Wilson et al. (1993) MWiHIEIFFD 7T A A AN w7 AUNEfEL TR o 7-DIZ%F LT, Delecluse et al.
(1995), Rimmer and Sleivert (2000) 33" Kotzamanidis (2006) 1%, iR I O HIZZ EOEARIR T
AF AN w7 2% i L QN2 EMEZBND. DFD, HERENZSETLDIE, B ~OBEZEW,
PRAEEN UL ED T TAF AN v 7 A% LT HZENEE ThHHEHELE IS, LovL, MEIFEREE-
I AR BT BT RBEIO F RN RIRDTTAF AN I AR, EDOINTIRERE I ~IEBL TN
IZHALZENTELT, EERENEWET DO BARMI2 T T A AN v 7 A0 FIFEIZOW TRHRETSIT
UWRUD.

3. FREM

AR O SCERIFZEIZ LD, IR CR & & RAETHRE N L 2D SSC IEBIREIL, AR I
B ET FROBEERR DK T THHZENRBINTND. ZLT, 7I7A44 AN v 7 A1, SSC IEHHEE
EROLHIETHRAERN ZUET HHEN RN —=0 T FETHHIENEZLND.

ARFZETIE, AR ETMRR B IO MAZHO SSC EEIRE ) LD BRE SN THLT, HKERE
NEBETDODTTAFT AN IV AFELE ATFNEIZOW TR T2EE0IZ, T TAF AN w7 AN E
RN IET B OWTHLNNITAZEZ HIYEL, LT OMEEZRE L.

<WFITEREEL >
YA AR LR BN X LR AERE ) EmIEIRES KOV IZAZ A.0> SSC iEBEHE /1 & D BRI
WTHRFTT 5.

< WFITEREE2 >
IR KOV BIAZ A.oD SSC IEBNHE ) DL M, P& A BRI LOVRE BN K5 LIz R AERE /1%t
LT, EORRREE B2 D00 a3 5.

L WFITRRREES >
T ITAF AN I ADREREI N G- 2 DN FAZHOW T, RIS L O IZZ o> SSC EBNEE 11 D s %
FPVITHEFTT .
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1) #BRE

WBRE T, B IR T2 4 145 £ L LTz, #iRE OER, FRBIOMEEIC OV T
Table 2 (Z/RL7=. #8BRE12IE, POARFIEO T BEENRICOWCRIAL, EBRSINMOREESLEELIZ, T
—HDIERNZDWNTD T HREGT-. AWFIEIL, WFESEhrEEI 2351 AR 92T OFF 2457 ECEML7-.

Table 2 Means and standard deviations for subject characteristics of the entire group,
superior group and inferior group to sprinting ability

Parameters ( unit ) Entire ( n=145) Superior ( n=80 ) Inferior ( n=65)

Age (yr) 15.6%+0.3 15.6%+0.3 15.6%0.4

Body height ( ¢cm ) 169.4+5.6 169.6+5.1 169.1%6.2

Body mass ( kg ) 59.6+9.0 59.2+7.6 60.1+10.5
2) PR AERE ST DR

BERF 2L, 0704+ — 7 Ty T HFERSE %, B EREGERERICB W TR T A T AS—
MZED 50 mENEEEITOE . AL T, BRIt — (ACTYE 8, ~—y L2 1f<—)
ZIER ST WA, AX— 0550 m £TO 10 m MBI E LA 84 E (ACTYE #:8, <~/ %y
=) ORIE 2 BRSE 52 TR MERARIE -, KEEEKE 1/100 s AL THIEZRITV, S5 7=tk
M5 50 m PEAEHEB IO 10 m XEEOFEEREZRD =, AW T, 50 m PR E DO fEE FEAELL
T, EIELL EOWRERE AR ERE ) EALERRZ, SEIMELLT O#ERE 2 ERE ) TALREIC 7 FE L.

3) W EI R o L OV I 22 B> SSC IEBYRE /1 DR A

ARFFECIE, SRR, TEBIBIOIATU ROy T DT b —~v o ZE IR D SSC MEBIGE ) & E
U7z, F72, ARSI ON BBk D7 p—~ 2 2% T HIZZ B> SSC EENRE D EEFR L. mMEPBIOD
IRy R 7T OBk RS, vy Ay F (DKH Y, ~VTF v 77 24) % W CHEBE R O 22 R ]
(Air time: t,) ZHIEL, & BEEE ) =1/8 - g- t.2) I[CEWEHLE. F72, VTR r 7 O8I
(contact time: t.) ZHIEL, VN KUy 7 F55 (Rebound jmp index: RJi .0 (BI-F1E0>, 1993) & kK
(Rlinges = (1/8 - g - t,9) / t.) ICXOEH LI URTURD v, BB T2 Y T MO IABMEEZ R H L7
VY 6 (B IEEBREL, b Rl DNEVMEZ RUZBkEZ B Uz, SEHERBE, 37 =Bk K ONIIEBKC
X, SEALRFD O D E RO FTOBIERBEL AT v —ICLOHIE L. #BRE 121E, £ TOHEBEIZS
WTCEHRATICHE 21708, By 2— X2 ASE TRBRE 77 CHIE 23 L7-.

4) 5 71 DR

WS T1 DRI, A7 Ty NEBINOAT T Y NT o B E LT % 7 M &)1 THL BT DT AV AN w772
KR J1EL, 74 —A7 L —k (KISTLER L8, 70U vy ) 2 HWCHIEL. S 1OREIL,
Wilson et al. (1993) DA IINE, EEE-CHREREBIZI TR BRI N DRI A E 1357 12&W T7eo7e.
BeBRF IIT, BIRIC 2 RESE T, hx IChE T L TRRO WERET LI RE L. ABFET
1%, 5 B CRAES NI S D KA LT

5) HEHALER

ARAFTE THW BB, & TR SR ZE TR Uz, AW T, &R17E T B B OB BRI SN
To5720, KFHET —XDOIERMEEZMERLI-ZICET Y O BRI D E (Pearson’s correlation
coefficient test) ZEMEL7=. FEEREJIDIEWNILAHEFE SSCEBIHE /1 B L OMHT ) ORI EMD 2% bk 35
7D ORGEX, FIRE (F - test) (ZXY ZHEOE WML R LIZZICAT 2—F VMO t fiE (Student’s  t
—test) ZHEMMLIZ. WTNOFEHLEEL A EMEILGRRE 5% R LTz,
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1) IEAERE I BN Fr7= SSC FEFYHE /73 L O 1) 0 bk

Table 3 |21, ABFZETHIE LT 50 m AR E L 10 m X [EEOK E R EDEEEER BN EED TRL
7o BRAEREE I, IRAERES) ENREB X OYRAERE S FAEEEDIZ, 0 - 10 m X [E2>5 20 - 30 m X ETHIML
TR D2 R U, W ORERES RAERR ) EATEERERR ) TAREICHER L CTHEICEWEZ RL
7= (p < 0.001). Table 4 |Zi%, SSC IEBIFE /) 36 L O /) DIEZ YR ERE ST ORERNCELD TRLIZ. U7
U T OREHERE A RS A COREIA B X, FAERES EALREDSE RS TAEEIC L T EI2E L MEE
RL7= (p<0.05-0.001).

Table 3 Means and standard deviations for sprinting velocity of the entire group,
superior group and inferior group to sprinting ability

Parameters ( unit ) Entire ( n=145) Superior ( n=80 ) Inferior ( n=65)
Vio (mes™) 6.59+0.46 6.92+0.25" 6.17+0.30
Voo (mes™) 5.04+0.48 5.29+0.37"* 4.73+0.41
Vigego (mes™) 6.98+0.52 7.25+0.41" 6.64+0.44
Vg0 (mes™) 7.40+0.60 7.77+0.43" 6.94-£0.45
Vigogo (mes™) 7.19%0.62 7.57+0.45™ 6.73+0.48
Voo (mes™) 7.10+0.71 7.530.47% 6.56£0.59

V0, Vo-100 Vio-200 Voo-30, V3o-40» Vao-s0: Sprinting velocity

”Superior” significantly different from “Inferior” (*** p<0.001)

Table 4 Means and standard deviations for several jump performance measures and
isometric maximum leg extension force of the entire group, superior group and inferior
group to sprinting ability

Parameters ( unit ) Entire ( n=145) Superior ( n=80 ) Inferior ( n=65 )
SFJ (m) 11.07+0.98 11.56+0.76" 10.47%0.88
STJ(m) 6.430.68 6.75+0.50"" 6.04%0.67
SLJ(m) 2.20£0.21 2.30%0.16™* 2.0940.20
CMJ, (em) 44.7£7.2 47.8%+5.4" 41.0+7.4
Rlindex 1.96+0.45 2.13+0.44™" 1.75+0.38
RJy (em) 33.9+6.0 36.5+5.5" 30.8%5.0
RJ (s) 0.177+0.026 0.1750.028 0.179+0.024
Frae (Kg) 211.5+42.3 218.0+39.5" 203.5+44.4

SFJ: Standing five jump, STJ: Standing triple jump, SLJ: Standing long jump, CMJ,: Counter movement
jump height, RJi,4ex: Rebound jump index, RJ,: Rebound jump height, R].: Rebound jump contact time,
F‘

”Superior” significantly different from “Inferior” (* p<0.05, ** p<0.001)

max. lsometric maximum leg extension force.



2) BRI & SSC IEBNRE 1 I L OIS ) L O FH ALBIFR

Fig. 2 1Z1%, 50 m FEEHFEE SSC &#EBFE ) 38 LM /1 & OF B BAFRAHH BRI DO @ IIEIZ R L 72, 50 m
YA L SSC IEBIRE /15 L OIS ) E DR BEMRE N, ST = BeWk oWk EREE (r = 0.632, p < 0.001), 7%
PO BkEEEERE (- = 0.630, p < 0.001), SZIEBkOBEEERERE (- = 0.612, p < 0.001), YT R v 7 OBk R
(r=0.594, p <0.001), TEEBOBEHEE (r=0.588, p <0.001), RJi0 ¢ =0.541, p <0.001), fEIfH 7 (r=0.238,
p < 0.05) BIRINTURD v T OEHIEEH (=~ 0.156, NS) ONAIZE MEEZRLZ.

0.65
060 ] —
0.55 [ _
w 050 -
= _
.&S 0.35 p <0.001
B 030
© ! <0.01
S 025 p— p
5 0.20 k p <0.05
= 015 |
£ 0.10
o . o
S R,
0.00
-0.10 F ST'] SF'] SL'] R‘]h CI\/l']h R‘]index l::max [
-0.15 [
-0.20 -

Fig. 2 Comparison of correlation coefficients between 50 m sprinting
velocity and several parameters. STJ: Standing triple jump; SFJ: Standing
five jump; SLJ: Standing long jump; RJ,: Rebound jump height; CM],:
Counter movement jump height; RJ. .. : Rebound jump index; F__ :
Isometric maximum leg extension force; RJ ,: Rebound jump contact time.

Table 5 (Z1%, SSC IEEhHE ) EMIAS /1 & OF A BILRZAHBILREL TR Uiz, A 713 T8 Bk O BREEEERE (¢ =
0.292, p < 0.01), RJjpgex (0 =0.198, p < 0.05) BLPINRTU R 7 ORKHER (r=0.241, p <0.05) DI
HEFHBEBIRA R UT22Y, TEBkOBKIE S, 37 A EBkIs O = ko Bk RREE S ORI XA B/ AR EI BE
1RE RS2 7-. SSC IEBNRE D FMEREIC IR A E, 7 BBk OB IRIEEE, 7 = BBk kg Bl S7iEk
OBKIEERRE, TE kOB S, VTR T OB E B L R e 1, AVNZEVVAEEIRISR (r=0.510 -
0.896, p < 0.001) ZRL7=. —J5, UL ROy FOREMBERIE, 37T BBk BRIRIERE, 7 = BBk BkiE
FEBERS LT R) e EOMNZIBWTHERFHBERISR (r=-0.200 - - 0.640, p < 0.01 - 0.001) Z/RL7=.

Fig. 3 121X, 10 m X 0% EH L SSC EBIEE /)36 LW /1 O BRI D ZEIZ OV TRLT-. HH
RAGREE DAL/ 2 —21, 0 - 10 m REDHRFITHNL T 20 - 30 m RENZBW Tl KMEZ 7R3 L HEBkD
BRHEFEEE (r=0.541), TEBKOBKEES (r=0.570), U7 RUY L T OBKEER (r=0.577), Rl ¢ = 0.541),
A5 71 (r=0.290) BEOV AT RT v 7 OEEMIER] (r=-0.185) &, 20 - 30 m XA LAREGHEINL T 40 -
50 m X[ TR EZ S LBk O BRI EREE (r=0.564) FBLONL = BBkOBKEEIERE (r=0.583) &I25%E
Sz, S A ERBkO WREEEREE, 7 = BBk o Bk EE, SCiEBko Bk A, EEBkOBE S, VU R U
7 DB R B LT R jpger (W AU KPR A3 B LD @ O VEBIBIMR A R U CHER L7223, I )12
TIE0-10m KENZHRWT, UNTURUP e 7 OFEMFFRIZB O T2 TORBICE W TH BB RE%R %
BODHZLINTE )Tz,



Table 5 Interrelation of sprinting performance, several jump performance measures and isometric maximum
leg extension force

SFJ STJ SLJ CMJh RJindex RJh RJC[ I:max
SFJ -
STJ 0.896 *** -
SLJ 0.663 *** 0.610 ***
CMJj, 0.620 *** 0.551 *** 0.686 *** -
Rlindex 0.557 *** 0.522 *** 0.567 *** 0.533 *** -
RJ; 0.580 *™* 0.510 ™ 0.666 *** 0.610 ** 0.798 ™* -
RJe -0.200 ** -0.240 ™ NS NS -0.640 ** NS -
Fax NS NS 0.292 ** NS 0.198 * 0.241* NS -

SFJ: Standing five jump, STJ: Standing triple jump, SLJ: Standing long jump, CMJ,: Counter movement jump height, Rl gey:
Rebound jump index, RJ,: Rebound jump height, R],: Rebound jump contact time, F,,,: [sometric maximum leg extension force,
Vs0: 50m sprinting velocity.

sk

*p<0.05, ™ p<0.01, ™ p<0.001
O cMmj, O R, A RI, & STy
B sSL) @ Rj,, AF, @ SE)
0.60 ‘ 0.60
3 ~<i. ——0
0.50 -n) 0.50
e
g 040 F 0.40
= Y
9 e p < 0.001 p < 0.001
2 030 f A, 0.30
Go) - \A p<0.01 p < 0.01
g 0.20 p<005 0.20 F p<0.05
o
= 010 t 0.10 |
g
—
S 0.00 t t : : I 0.00 | : ’ ' |
50 10 20 30 40 50
-0.10 Distance (m ) ~0.10 Distance (m )
-0.20 Lk p<0.05 —0.20 [

Fig. 3 Changes in correlation coefficients between sprinting velocity at 10m intervals and several
parameters. (@) : Standing five jump; ({): Standing triple jump; (H): Standing long jump; ([J):
Counter movement jump height; (@): Rebound jump index; (O): Rebound jump height; (A):
Rebound jump contact time; (A): Isometric maximum leg extension force.



I. HEEE2 <AHRERESIURRIRED SSCEBERENDESNEEENIZRIFTTZES
1.5 &%

1) iR

PR, W F PRI AERE 05 FAR S AL LT, #ERE 1T, TOARMEDEFLENFIZONT
AL, EREBIMA~DORIFZGLLLBIS, T —FDRRIZONTO TREG. AWFIEIE, HF7EFMHEEIC
B DHITEZATOFF Al 257z ETHEMLZ.

2) A RE S DT

ARFZECTIE, AFZERREL ERBED 7 1E%2 VT 50 m EEEERBLON 10 m Xm0 EFREZR L, X
[ 2B B D fe KA e R AR EE L UT=. $72, 10 m X0 E R E ORIy (Av) 25RO
sy () CTERT2ZECEVIEEEF L, ZOR KIEEZRRIEELL.

3) W FI B o L OV I 22 HL.o> SSC BN RE /1 DR A

ARFFEClE, FRAETED) LRI ERALER D SSCHEENEE/IIZE B L, EH ~DOBEhE L i[RI SSC
HEHENRE TN DWW TIRINRT U R DX T DORT p—~ 0 A%, Bl T ~DOBENE D R IZZ H. SSC IEEFE /I
DOWTIINE HBBED /T p—~ o BT LT, BIENT, FFERE L LRI D F kTl T-.

AWFFETIE, Rljpgex BLUONE HEBEO BKEEFERE DA FEHEL LT, SSC iEHhaE /13 M FIRF RS L O
A HEBIEBENDZ NV —T" (G 1), MEIFIRHCEY IR BICENSZ V—7" (G, WIFERHZE
WA HIZH BT NV —7" (GI) BELOREIFERFBE O IR BEBIZH D7 00— (GIV) O 4 T N—7 128
B a ML (Fig. 4). &7 NV —T 123 T D50 OFH, BRI OMAEIX Table 6 (Z/RLTZ.

2.9 o vy=0.1855x - 0.0304

n=59 r=0.426 p<0.001 i
81 D
A

2.6

2.3

dex

2.0

1.7

1 4 1 1 1
9.8 10.3 10.8 11.3 11.8 12.3 12.8

Standing five jump (m )

Fig. 4 Relation between standing five jump and RJ; ... The classification
according to the jumping ability was based on the mean of standing five
jump and RJ.

index*

Table 6 Means and standard deviations for characteristics of subject.

Item ( unit ) All subjects GI GIl GII GIV

Age (yr) 15.6+0.3 15.6+0.2 15.8£0.2 15.6+0.3 15.60.3
Body height ( cm ) 168.4+5.7 170.5+=4.8 170.8+£7.1 165.6 5.5 166.7+t4.3
Body mass ( kg ) 58.1£8.1 58.1£6.7 60.1£9.1 57.7£6.9 57.0£9.6

G I: SFJ and RJj,qey are superior, GII: SF]J is superior and RJje, is inferior, GIIl: SE]J is inferior and RJj,qe, is superior,
GIV: SFJ and RJ; 4 are inferior



4) FEEHL B

AWFZE CTHWZEAENL, 2 COFE) R 22 TR ULTZ. Rljge & 3 HLEEBk O BRERIEREE DO EIFRIZ OV \'Cii
7Y OAEIRE ORI E (Pearson’s correlation coefficient test) ZFEfEL7-. F£7-, SSC HEBIFE /1 RN 43 FE
LT RAERE ) OFHBAEEE D Ll 21, —JehLiE 0BT (One-Way ANOVA) Z 37z, HFHLE DA E
PEITSERRER 5% AT ELTz.

2. % B

Fig. 4 121%, Rljaex &3 HEEBROBEFERREE S OFEBIBAMR A R LT-. WIE OMICIXA & foeﬁammwh&)%%wt (p
<0.001). #EBRE % Rdeexioioiﬂiﬁxﬂk@%ﬁ%ﬁﬁﬁﬁ@ﬁﬁﬁ%gﬁkbf_471%—7 CHFELTZEZA, KD
IOl GTIxA L, GIIZAT, GIIIZ/AE EBEIO GIVIZAE FIchfhLl-.

Fig. 5121, Rl B LN FLER Bk O Bk R EEZ SSCIEBhEE /) B 4 7 N — 712588 TRLTE. Rljae 13
GI,GI, GIBLRGIVOIEIZEVMEZRL, GI A GHBLONGIVEEEL T, GIIA G BLUGIVEEL
L CHRICEVEE R U, £, BBk B IREEE, G1, GII, Gmiocto GIVOJEIZ &V MEEZRL,
GI GBI GIVELEELT, GIIA GIIFBEID letttﬁxbfﬁ EVMEE R LT

Fig. 6 121%, 50 m ¥&EH)E 4 SSC EHFE N1BID 4 7' /—T7|C iELT/Tut 50 mriE:J“i GI,G
I, GO BEWRGIVOIEIZEWMEZRL, G 1, GIIEBELO GIIA GIVEEL TH EICEVMEE R L.

T EEE 1
 ®k —

r ! e 1 125 [ ek T
2.7 [ W Nl | : ||
24 | I g 120 | I
Q
g
% 2.1 k=4 11.5
: g
D? =
1.8 | 2110
k=]
=)
3
1.5 T v 10.5 |
1.2 . 10.0
GI GI Gl GIv GI GI GII GIV

Fig. 5 Comparison of jumping performances by difference of achievement ability of the
stretch — shortening cycle movement. **< 0.001

T2 | o 1
z — * T/
o — % 7
=t 7.0 T "
>
B
3 67 |
(o]
>
S
5 6.5 [
=)
g
o,
1%]
[= 6.2 [
<
(]
=
6.0

GI GII Gl GIV

Fig. 6 Comparison of 50 m mean sprinting velocity by difference of achievement
ability of the stretch — shortening cycle movement. *< 0.05, **< 0.001
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Fig.7 (213, BRI KO KA E % SSC FEENRE N BID 4 7N —F 05 L TORLTZ. R E
FEI%, GII, GII, G I BEO GIVOIEIZEWMEZRL, G 1, GIBLOGIIA GIVEHEL THEICE MEL
RUTZ. — 0, e REEREIT, GI, GII, GIIBLO GIVOIEIZEVMEZRL, G125 GIVEEL THE I
EVMEZE R L=,

Fig. 8 |21, XA N—FOME\Z #5728, G1 & GIV (EXK) BIOGIHE G (AX) 12T
%10 m XMEOHEEREZ /T TORLZ. 0 - 10 m KEOEAEEE X, GIIL, G1, GIIBEO GIVOIEIZH
VMEZ TS, 10-20m KEAS 40 -50m KEICIX G 1, GI, GIIBLD GIVOIEIZEVMEE AL, G 1
& GIVED L TIX, 2 TOXMIZEWT G T OEERED GIVEDEVWMEZRL, 20 - 30 m KHZFRIET
DEFNCBWTHBERZENRDLNZ. —J7, GII & GIIED LTI, 0 - 10 m KENZBWT GII O £ 3H
FERN GUEVAEREIZEWEZRLEZ2Y, 10 - 20 m KL T GU OB AEEEL N GIILY @y MEE R LT,

T 40 T l * ] =83 | - |
& — /1 ®
< o E
§ 35 » 80
s i)
- o
5 a0 | T o
3 . > .
- [ | =
oo =
= - £ 14
T 25 E
— %)
o =
jo}
§ 2.0 >”E< 7.1
E =
S 15 6.8
GI GO GII GIV GI GI GII GIv

Fig. 7 Comparison of maximum accerelation and maximum sprinting velocity by difference of
achievement ability of the stretch — shortening cycle movement. *< 0.05, *< 0.01, ** < 0.001

85 [ 85 [
TVJ
15 | 75 [ s S
g
5 65 6.5 P
] 3
s /
>
Y 55 [ 55 [ v
IS =
5 ]
E=
g, L
& 45 4.5

3.5 ' . ! ! ! 3.5

0 10 20 30 40 50 0 10 20 30 40 50
Distance (m ) Distance (m )

Fig. 8 Comparison of sprinting velocity curve by difference of achievement ability of the stretch —
shortening cycle movement. (O ): GI, ([): GO, (A ): GII, ( ¢ ): GIV *< 0.05, **< 0.01
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V. IRERERES <K TSAF AN YIANEFEREHICEZZHED>
1.5 &

1) BB

BEBRE L, TNETRBBNZ T TAZ AN I ALK 1N — = T H E LT BR D72\, MR o
—EWRIAEEET DB FA0E 97T 4 (i 15.6 0.3 1%, B 168.8+16.0 cm BLUYAE 59.3+9.3 kg) &L,
TFIALF AN I ARE, N — = P BE, AN — =L P BEB L O as b — UBECE L. KL —=)
TRECBITDER, HEBIOMKEIL Table 7 IZFED ORLT. #EBREIZIE, TOARFEO T EENRFICO
WCEHAL, EBRSBIA~DRIEEZBALLEHIT, T —HDIEIZHONTO TREET-. RIFZ21E, HF9E Ik
BT DA FE R TORT W[ %157 L CEMEL-.

Table 7 Means and standard deviations for subject characteristics of the each training group

Resistance Complex

Plymiletrics training training Coiltrol

(n=20) (n=21) (n=27) (n=29)
Age (yr) 15.6%0.4 15.6%0.3 15.6%0.3 15.5%0.3
Body height (cm ) 166.9+4.8 168.7x7.3 169.4+5.7 169.6+5.9
Body mass ( kg ) 59.8+12.2 57.2%8.3 59.0%8.0 60.7£9.1

AL —=1

AWZETIL, TITAF AN IR, IR —=0 T BEIOE AN —=0 7% 1 [BIOMEE T 8 FER L
THEBRE IS, B —=0 77 0/ 7 A RBE B L Oy M, Table 8 [ ZI/RU7-. #EBRF 121X, A
RS TR AST L Il BRAY SYAN ANk =b3av Byl

Table 8 Each training programs and number of jumps per session

Plyometrics Resistance training Complex training
Exercise
Reps Series Reps Series Reps Series
Leg lunge 10 6 10 3
Single leg squat 10 6 10 3
Squat 10 6 10 3
Hurdle jump 6 6 6 3
Skipping 10 6 10 3
Bounding 10 6 10 3

A. TTAF AN T A

TIAL AN I ARETIX, PR E 2 IR CEES ST — N T DR AIEE T HZ LN ATRER N — R L
U, AT BIOARNU T 7O = AR L.

IN=RAPR 1L, W - T (2005) EFEIBRIC 90 cm DOREIFE TIE B2 6 150/ N—R /LAl Tk
W2 T D ELTZ. R —=U 71, #8RE DR 252 % B L CTEA X BRI R N—R L ORI AT =
— T HESTELOE V. EEIT 40 cm BLON60 cm O " FEEA R EL, #RERE D SSC EENFE IS TH
L —= 7T AESERINSE T, 6 [RIOEGE LI N—RLTy 7% 1 Byhel, 6 By MTebtiz, A%y
X, BURO B EE D742, BREERRBEOE S22 BRSO E AR ABIZ 10 Bl LIz v 75 1y
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cel, 6 By MTRbET2. N T 71, BESLOWREENSAEA A HIZ 10 [0 L=V v 7% 1 Byhs
L, 6 ByMTbtE7. _m)@w~*wf X, CEXAE MBS OB E 2 T X 0ol
BiksE7.

B. s hirL—=7

AN — = TREIE, Lyl To Y, oLy A7 Ty B LRI Uy hD =Fi H #1770 7. Z
DG, Ly T Z 0 NITTAF AN v 7 AL [RRRICHERE & —FIERIZEES S TR — =0 7 2 L. Ly
7oV ABEARMEL, MHOBHIRH IR A RSSO S I s a2 Skl L. A
ZHAZ 10 [AlOE L2 EEh A 1 By heL, 6 By MTebEr-.

TN by T AT T RB LRI Ty NE, #ERE Z = AN/ T N— IR B A A fERE L C
LHISERE L. VT Ly T ATy NI H EAMEL, BEEIAE 90 EETRMTAIEESFEL
7. BERT U ADORFE B CHIBIE 2R T 52 L1358 5703, R EEB) DB J1&L Tdeblenl &%
FERL7=. R 10 Bl L7z TR DR #E 1 By hel, EADOHIZENENIC 6 By MTRbEl=. 27T vk
X, REOIEILI R EZ AL THAV, RIS 90 B E TR 52 a5k L. Ml 10 [0
L= TR O JEMEZ 1 Byhel, 6 By MThRbET-. i —=o 7 D7 urIn5%, Wb KEEF| i
FPIHREE ORI ALY T 2 BIC1 B o MEE CEENE K E T DI r~E L.

C. B —=7
BHERN—=U TR, TIAF AN I AB IO 1N —=0 T 2 Z N0 3 By T > T ET-.

3) B AERES] Dt
AWFFETIE, AFFERRE2 LR C 7 5% VT,

4) i R 3 L OV A HL.o> SSC IEBhHE /) D FFAH
AWFZETIE, WFFERREL R C 5 % Az,

5) I ) DR
AWFZETIE, WFFERREL R 5 % Az,

6) Wt LER

AKBFFE TRV 5B, & RS YR 2 TRUTZ. N —= U TR ISR A SR EE A i 4 57-
OOMREELT, FME (F - test) ([ZXD RO E M2 MR LT 2 ICAT 22— b t BiE (Student’s t
—test) ZFE[LIZ. W NOFEHLEL A EMEIXGERE 5% R L.

2. % B

Fig. 9 1%, 50 m FAEFHE LA N — = F Rtk CHIELIZHLOTHS. 50 m FRAEERE X, TT7A44 AN w7 ARt
BLOHEEN —= 7RO T BB NE R LT,

Fig. 10 1%, s RIEE B IO KR EFREL N —= 7B THELIZL O THD. e KR EFE X
TIAF AN I AR B W TH BRI ZRUIZD, R E L, WTFORHCBW O A ERE(LE R
7otz

Fig. 11 1%, 10 m X[HEOEERE LA N —= 7 FiE CHERLIZHO THS. 0~ 10 m 25 20 - 30 m X[#]
WZBITDHEEREIL, WTNORICEW O BERE(LE RS/ oT. —7F, 30 - 40 m BLTUV40 - 50 m X
MICBITDIEAERE X, 7 T4 AN 7 ARED BN G B & R L.

Fig. 12 1%, MIFEFD SSC IEHNEE ) DORFMFEIEL L7 Rljes V3NV RU v 7 ORZ IF R EBKEE &, T
E kDO Bk B L ONIIEBk O Bk A N — =2 7 i1 THEL72b D THD. Rl (L, 7T TAA AN w7 A
HBLIOEAN —=  Z BB\ BRI E /R LUT-. £, U ROy 7 OEMERNIL, 7T A4 A
Ny 7 ZBEZBWTH BRI Z R LT, 612, BEFKOBKEESITHEA N —=2 7RIV T BB
ZaRUiz. — 8, UND U Ry 7 OBk R B L ONAIEB O BEEEIEEE X, W oOREL A BRI A2 RS/2h
7.

Fig. 13 1%, S I EBkB L O Z BBk Bk IREEA N — = 7 Rit: TR L7=b DO TH D, 3L ILEEBkIT
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T IAFAN) I AR BWWCH BRENE R U, £7, SEEBEBRIE, 794 AN o 7 AR IO A N —
=V RHCBWCH B INE R~ LT,

Fig. 14 1%, 5 /1% N —= 7Rt TR L7-H O ThA. T L, WThoRb A BB (ba R
MNoTo.

7.5
- * *
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=
E 20l ll
: [ [ l
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Plyometrics
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Fig. 9 Comparison of 50 m mean sprinting velocity in each training group. * p<0.05
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Fig. 10 Comparison of maximal accerelation and maximal sprinting velocity in each training group.
kk
p<0.01
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Changes in sprinting velocity at 10 m intervals of each training
group. The dotted line indicates pre—training, and the solid line indicates
post—training. * p<0.05
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Fig. 12 Comparison of both legs simultaneous jump parameters in each
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Fig. 13 Comparison of one leg alternation jump parameters in each training group.

*p<0.05, **p<0.01
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Fig. 14 Comparison of isometric leg force in each training group.
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V. # ¥F
1. TEENEBRET IR AEFELTO SSCEEEES

ZNETELDMIEITBNT, FAEREHE SSC EHFE I EOMITIL, ROBIRAEDOLNLEME SN TE
7= (Costill et al., 1968; Mero et al., 1981; Bosco et al., 1983; =47, 1999; “=/71E7>, 2001, 2002; Berthoin et
al., 2001; Chelly and Denis, 2001; Hennessy and Kilty, 2001; Bret et al., 2002; Young et al., 2002; Iwatake,
2003; Wisloff et al., 2004). L2 L, ZIHOWEIE, FERBEEIZIS T DI AR, Fie KM B F7- T KR &
WREEL EEB, VDU Ry ROy Sy FIZ BT AT — (Bosco et al., 1983), stiffness (McMahon
et al., 1987) F7IIBkIE R LV o7, HIFEIRFD SSC EBNHE 1) LD BHRNSE )T RIB T -T2,

ZTT, AW TR, BEAERDEMMIFIRFD SSC EBIFE /1O BHRIZMNZ, ZHETRFSNTIR) -7
YRR SIE A D SSC SEFNRE S EDRMRIC OV THEEI A D T~ FOFER, 50 m JEAEEEL
SSC JEBEE /) O EARIFRIX, MIFEIRFD SSC iEBhae /1 GrigEBkoBkEEFERE, HEBkoOBkE S, VTR
V7T OBEEBE O R ) (ZHEELT, FHIZZA.O SSC EBFE /) (7 HEBkIS L ONE = BeBk o Bk
HE) |23\ T Al A R~ U e, £, WAERNEMT /1 GERME KRR /1) (20 TH B BfR
EREILIZEZA, WHIFEREBI O IA B> SSC IEENEE /I bl L CRIFR TV Z e G8d Bi Tz (FFZEEE
1 Fig. 2). 61, KWL T, RmBloBEER I EMHIFIRIS IO HIZZ A0 SSC EEhEE ) LD BfRIC
DWTHRFEIMNZ T, Z ORGSR, FAERBEOEITIZH, KA LW HIERFO SSC EBIFRE /1 DO+ EIfR
BUTREZHINT 20, SRR ERE ICBEL-RITER TS aEm a2 R Uz, — 0, RAERE S A A O
SSC JEBEHE S EDMEIMREN L, AZ— b — )LV E THINULEE T AE 2~ U- (WFZERRET Fig. 3).

WA, ARFZECIE, BEBRE Z mIER 36 L OV B AS LoD SSCIEBhRE I DB LI K0S D7 IV — 712534
L, &7 N—T ORERNZ IR THZET, JAERRNE SSC EENEE /LD ERBRIZOWTREILE. 20
FE R, AX—NE%O— RIS E R D ERE I35 SSC IEBhRE 1L, WiMIERR LT
5Z&, AR A FEmERRE S L AR AICEN T2 e, WHIRIRES IO HIZZ Az 528, DlE
\CHBEERDIENEB 2 LIV, £io, WIS E /)bl RIEE R mIZ6 1T D5 ERE NI 242 SSC
EEEES I, WHFERRBIORMZBEICENDLZE, FARZEICENDZ L, HHFERHIENDZE, iR
RERB L O AR HIZH DI E, OIBICEEL/RDZERE BN RS2 Fig. 7 BLOS8).

AR L7z, FFZERREE 1 B X OWRSERE2IC IV SN RAR A 758, mVWIRERNEZES 720120,
W FE I KOV IIAZ ALoD SSCIEFNBE /1IN TWDIE, RAERE 2 HE 5 SSC EERE )12i%, miFE
IRFD SSC IEBENRE /1725 i IZS A.0D SSC BB RE /BT 500, BB EBIRICHHIENB 2 L.
F7=, M E R IR D5 AERE NI, WIFERO SSCIEBhRE A, e RIEERH IR DHEEREIIC
1%, FIHASH. SSCiEENRE /)73, KVEEERHZEHZE 2 bz (Fig. 15). ZRHOBRIVRSIZE R EL T,
IR ZE I FEIT O JE dh il B2 R, B L OVE BIE 7 ) O BN mW 2 e M AIFEIRFO SSC1E
BT D28l I REETITEICHOIRIABIELZ LV, BBIF R /1O BEEMERNEOI LD T HIZR
A SSC EENFELL T HIENHELRIND.

ARIFFEDRE RIS, IRAERR N W ET DD DT TAL AN I ADT 0y T e B 2 5546, mHIFEREO
SSC EBRE N AW ETHEEHIZ, WHIFEIFRED SSC EENGE )% i IHIAZ A~ Clinfax b — =27 % i 3
HZ LI EREN Z W ESE LI ENAIEEZ BT

2. IS4 AR YO RIZED SSC EBRENDEIGLEERNDHE

WFZEARRE 1 3 L OWFSTERBE 21235V VT, AN A Jey 1 46 L OV KR AE SRy L2 36 1 DI AERE ) & i B[R] I 3
F O HIZZ D SSC IEBRE /1 £ D BRI DWW TR FT L. ZORE R, WO SSC EBIRE & thiETHZ
U, MR R S T DR ERR N OUEIZ BT DR REMEDS, WM A0 SSC EERE hEdE 528
X, R EREICBTDEERNOUEITET L REENSHHLEE DN, LIRS T, BibOREI,
INFE TSN TR o7, SRR T D7 T4 AN w7 AL E DB SSC EBNRE 13, Tk
BEJI LR T D AN = A DB DTN DEE 2 HiD.

FIZT, RUFFETIL, BB LTI IAF AN w7 AZE AT AHZE2ED, BEBIOEERINED IS
I ESNDHDN, SSC EBNEE ) DM IZE FODITHRET T 22T LT, ZORER, RRIEERELE 30 - 40
m BLON40 - 50 m KNI D EFRENHML, 50 m FEAER DN EL-. W@FZERES Fig. 11) F7=,
TIAF AN T AZED, VNG U R T O MR DN BT DZET Rljngee DSHIMNL, 32 HEEBKIS KON
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= BBk OB EREEBE N U7 (WFSERRES Fig. 12 B8L N 13).

INHDIEND, HINEREE TR 123442 SSC EBIRE N E EHIE, KR IIZZ H.od SSC EH)
REIMNE LT 8T, e REEREIZB T DHER NI NEELZHOEHEE SN, LL, AFZETIE, ™
JEEIRE D SSC BN RE N UGELIZICH B LT, MR & /23 T AR AERE SO BEENFRO LI -T2,
ABFFELRIRRIS, TTAF AN w7 AR AERE NN G- 2 58 Rt Li- s ic kas, BEMRIEICE TSR
OISR £ B IR DEERBRINIEEDZO LNV (Kotzamanidis, 2000), FEE D AR — %
FTIHHERIRO LIV TS (Rimmer and Sleivert,2000).

ZNHDOIMEFITBITHRKEZ2E L, Kotzamanidis (2000) 23 EHIZIBUWN TR —=0 7% FE i L TV =0T
%LUC, Rimmer and Sleivert (2000) IXEEZ=AF A LI —=0 7 &0 N2 EThH o7, SEClilnE
FER COBKAGI0 N A HEIZR D08, BEZENH DG A I TR N <20, SRz i U CRE A I
LT UL D720, LT, T TAF AN 7 A X0 IR E R BT DR ERR N 2UGET 254,
I RS 31T /30 — BRI BB L C, IO RER A RE CEDLH727 0/ T L2e L BT D0
BNHHEVZ L.

AWFGEOFERD, I EZ B L7 T A4 AN v 7 2280, WERF B L O s Hoo SSCiE
BRE N A UGET DI, IRIEEREICRBITDIRAERE ) OW TG L THHN, MEGE R H I 5%
EREIDUELEE Z DG AL, AFFRICBWCEBLIZN —=2 7 SR 2570l At D030
borEEZ LN

Integrated sprinting ability

Sprinting performance

Maximum sprinting ability T r=0.630 - 0.632

The achievement ability of
the one leg alternation SSC exercise
(STJ and SFJ )

A
r=0.510 - 0.896

Acceleration sprinting ability

The achievement ability of
the both legs simultaneous SSC exercise
(SLJ, RJ,, CMJ, and RJ, ,,,)

h

r=0.125-0.292

Maximum leg extension force
with squat posture
( Fmax )

Fig. 15 Correlation analyses among the most important determinants
of sprinting performance in the present study. STJ: Standing triple
jump; SFJ: Standing five jump; SLJ: Standing long jump; RJ;:
Rebound jump height; CM],: Counter movement jump height; RJ, ,..:
Rebound jump index; F_, : [sometric maximum leg extension force.

-19-



Berthoin, S., Dupont, G., Mary, P., and Gerbeaux, M. (2001) Predicting sprint kinematic parameters from
anaerobic field tests in physical education students. J. Strength Cond. Res., 15: 75-80.

Bosco, C., Luhtanen, P., and Komi, P.V. (1983) A simple method for measurement of mechanical power in
jumping. Eur. J. Appl. Physiol., 50: 273-282.

Bret, C., Rahmani, A., Dufour, A.B., Messonnier, L., and Lacour, J.R. (2002) Leg strength and stiffness as
ability factors in 100 m sprint running. J. Sports Med. Phys. Fitness, 42: 274-281.

Chelly, S.M. and Denis, C. (2001) Leg power and hopping stiffness: relationship with sprint running performance.
Med. Sci. Sports Exerc., 33: 326-333.

Costill, D.L., Miller, S.J., Myers, W.C., Kehoe, F.M., and Hoffman, W.M. (1968) Relationship among selected
test of explosive leg strength and power. Res. Q., 39: 785-787.

Delecluse, C., Van Coppenolle, H., Willems, E., Van Leemputte, M., Diels, R., and Goris, M. (1995) Influence of
high-resistance and high—velocity training on sprint performance. Med. Sci. Sports Exerc., 27: 1203-1209.

Fukashiro, S. and Komi, P.V. (1987) Joint moment and mechanical power flow of the lower limb during vertical
jump. Int. J. Sports Med., 8: 15-21, Suppl.

AT (1992) B#FEMEER)Zd1T D34 U —DFH. Jpn. J. Sports Sci., 11: 176-187.

Hennessy, L. and Kilty, J. (2001) Relationship of the stretch—shortening cycle to sprint performance in trained
female athletes. J. Strength Cond. Res., 15: 326-331.

lkai,M. and Fukunaga, T. (1968) Calculation of muscle strength per unit cross—sectional area of human muscle
by means of ultrasonic measurement. Int. Z. Angew. Physiol., 26: 26-32.

AN - WA (2005) Z 7L Ry T DR —= 720729 TR DOF— A R RU—p 28
b, IKE R0, 50: 1-11.

P iE (1999) kBRI BN 31T 5\ U —FEHRE /) LI B FORT U MES) EDOBIMR. BAL T
KB RFRFBHE L

EVTOIE e KB R - (HBIR - PARTESE - HZEIT - SRZE - HEEE T (2001) FEAEEZOIML
PSR E I LD T a3, R—=27F}, 13: 13-20.

VTR - BARHE - PRTESE - HEZET - KE R - EEEES (2002) FEEBHGRFOUANTUR
D FIIBIF BRI NRT — LRSS T p— L AL DR, KT FFSE, A7: 253-261.

Iwatake, J. (2003) Importance of stretch — shortening cycle exercise in the transition phase of sprinting.
8thAnnual Congress of the European College of Sport Science, Salzburg, Austria.

AEIFEE -« BHE— - BEH—E - B B (2004) Fay 7Py 7B HEEMN T EIE Kinetics 38
KOV T RT =< R RN T TR, (KEFAWESE, 49: 435-445.

Kotzamanidis, C. (2006) Effect of plyometric training on running performance and vertical jumping in prepubertal
boys. J. Strength Cond. Res. 20: 441-445.

-20-



Locatelli, E. (1996) The importance of anaerobic glycolysis and stiffness in the sprints (60, 100 and 200metre).
New Studies in Athletics, 11: 121-125.

MacMahon, T.A., Valiant, G., and Frederick, E.C. (1987) Groucho running. J. Appl. Physiol., 62: 2326-2337.
Mero, A., Luhtanen, P., Viitasalo, J.T., and Komi, P.V. (1981) Relationships between the maximal running
velocity, muscle fiber characteristics, force production and force relaxation of sprinters. Scand. J. Sports Sci., 3:

16-22.

Mero, A. and Komi, P.V. (1986) Force—, EMG, and elasticity—velocity relationships at submaximal, maximal and
supramaximal running speeds in sprinters. Eur. J. Appl. Physiol., 55: 553-561.

Mero, A. (1988) Force—time characteristics and running velocity of male sprinters during the acceleration phase
of sprinting. Res. Q., 59: 94-98.

Mero, A. and Komi, P.V. (1990) Reaction time and electromyographic activity during a sprint start. Eur. J. Appl.
Physiol., 61: 73-80.

Mero, A. and Komi, P.V. (1994) EMG, force, and power analysis of sprint—specific strength exercise. J. Appl.
Biomech., 10: 1-13.

Rimmer, E. and Sleivert, G. (2000) Effects of a plyometrics intervention program on sprint performance. J.
Strength Cond. Res. 14: 295-301.

Schmolinsky, G. (1966) Leichtathletik. Sportverlag. Berlin.

NG - JF BagE 3Rt - S E (2002) FAXODSNURT oo 772k —EHE A 7 LV EE) o0 2%
ITRE IO BT MR BT Bt EE OIR T Re . ARE #0FSE, 47: 569-577.

Viitasalo, J.T., Luhtanen, P., Mononen, H.V., Norvapalo, K., Paavolainen, L., and Salonen, M. (1997) Photocell
contact mat: A new instrument to measure contact and flight times in running. J. Appl. Biomech., 13: 254-266.

Wilson, G.J., Newton, R.U., Murphy, A.J., and Humphries, B.J. (1993) The optimal training load for the
development of dynamic athletic performance. Med. Sci. Sports Exerc., 25: 1279-1286.

Wisloff, U., Castagna, C., Helgerud. J., Jones, R., and Hoff, J. (2004) Strong correlation of maximal squat
strength with sprint performance and vertical jump height in elite soccer players. Br. J. Sports Med., 38:

285-288.

Young, W.B., Wilson, G.J., and Byrne, C. (1999) A comparison of drop jump training method: Effects on leg
extensor strength qualities. Int. J. Sports Med., 20: 295-303.

Young, W.B., Jamse, R., and Montgomery, J.I. (2002) Is muscle power related to running speed with changes of
direction? J. Sports Med. Phys. Fitness, 42: 282-288.

B - &k - HEER (1993) £fEAR—BRFEICBITL FTHROM HBLOVU—3E 2315
ik, (REZAHFFE 38: 265-278

BIFi5 = - mifs B (1996) YN U Ry 7 D% BT 535 BN EDE WS R O /T —1Z R IF
W — BEREAEIE ALT — KR, 45: 209-218.

-21-



