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Abstract

The purpose of this study was to clarify relationship between
sprint start variables which seemed to be affecting explosive
acceleration ability and the muscle function of lower extremities.
25 male rugby players of a team which belonged to the Japan
top league cub performed 5m sprint start, barbell squat, squat
jump and rebound jump test. Average step velocity from the 1*
to 4" step (V1-4Step) which play important role in explosive
acceleration ability in sprint start was analyzed. Step length, flight
time, and contact time showed significant correlations with V1-
4Step, however, there was no significant relationship between
V1-4Step and step frequency. V1-4Step showed significant
correlations with body mass ratio of jump squat power for 20 kg,
30%1RM, 60%1RM, 80%1RM, respectively, and rebound jump
index. Comparing the difference of sprint variables and the muscle
functions of the lower extremities between the higher ranked
group and lower rank group divided by the V1-4Step, higher
ranked group showed significantly lager step length, flight time,
body mass ratio of the power for 20kg and 60%1RM, and rebound
jump index. There were insignificant but very large difference
in the contact time, and the body mass ratio of the power for the
30% and 80%1RM, higher ranked group showed shorter contact
time and higher body mass ratio of the power. From these results,
to achieve shorter contact time while increasing a step length
appeared to be important to improve V1-4Step. In addition, it
seemed to be necessary to increase body mass ratio of the power
for the loads ranged from light to heavy, and improve reactive leg
strength performed in stretch shortening cycle muscle activities.
Keywords: 1-4Step sprint, jump squat power, step length, step

frequency, reactive leg strength
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IGEBZONERP KX CZEEFRIBLTVS, TRHOHENIS
BRBCRAR—Y BFICIEFIERE, H2VIHEETOBBIRE
PH5~10mPL N O HiBE ORI R MERE NI AEE TH DL
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WFEELAOBICES, WEZEIRREEILTC REEZE
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3. WEEHARAR

1-4StepX I DAT) U MEREL Z DK E R BIO TR
Rl OB R ST  27-DICE TV OFF AR E W
720 Flow ATVUNEREE LABEE TABEEE BT 572012,
X5 0D 1-4Step X [H] D7 B O Il THEEE FAT IR M T
PEERZ20 L, WBEOEREBIOCREL. O RAHE
BEFNFNOIEE, SIEDEWHREEZH W TN L. B,
FZMBIHEHDZEDKEZE/RT2OIZR) BT (Cohen's d) &5
WLz 2R EZBREEHAENTICIZSPSS 11.5 T for Windows%
VT, BEAREIZS% RN E L

£1. 1-4 StepXRBND X T > FEEHDIER

1-4Step Velocity (m/s) 5.07 += 029
Distance(cm) 4456 = 338
Step length(cm) 288.4 =+ 16.2
Step frequency (spep/s) 4.29 + 0.27
Flight time(s) 0.051 + 0.01
Contact time(s) 0184 = 0.02
Mean + SD

}2. TIAHEEDIRR

SQ1RM (kg/Bwt) 1.73 + 021
JSQ20kg Power (Watt/Bwt) 18.2 + 211
JSQ30% Power (Watt/Bwt) 19.0 += 190
JSQ60% Power (Watt/Bwt) 18.2 + 203
JSQ80% Power (Watt/Bwt) 16.5 + 215
RJ index(cm/s) 3948 = 043
Mean £ SD
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DEIZENETINE BRMBEBRIBOONTA ATy T HIE
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BHEEE O A B B R SFRD SNTZAS, 1-4Step X H D
ATy T Rl 2R E O B3 A B A B B ARILRRD SN 2
72 (K2) .

1-4StepX [ D A7) VMg A BEE T IO A% e & o B B 12D
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b ST —REHTIIA R ETROON D705 TV
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BEDS T ALAE LD DN FE H I ] 2 7R LA O 8 THH Tl W il
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2510-20m X LA TONNH R M 351F 535 E 3B D BN
. FICATYTEOMINIEE5DTHHILERL. IS
DU HERFORY — e M E D R B H I EET S
MEBEETOSH OET, ANFA FOEALBIIREH L [
BTy 13 27y 70RO REL ATy TORIN R IRA L7z
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v FOEINTIE L, AMNTAROEIMAE T AHZEZHLIIL
T 5o ARFFETIE1-4StepX H D AT > M B E 1T FEAE
ATy TR, e, BEHLIRE & o0 BN B AR B B AR SRR
OOENTHS, ATy THELOMIZIZA BB ERIEZEO LN
ol (J1)e F20 ATVUNERED RS THRLEETH
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M2c. 1-4StepXEDHZEREE & X T v TR & OBEER

BAF YT BARMINEE B ENRAT) NER I L KIS
LEZ N5,

DI BRAT) MR EDHNMNCAT Y T R OB M % &
ZLTWAIEIE, BRI B M IS B 0TI OKES
HEHEL TWAIEAURIBENTEYD, A7) MEEIZE
DHREIZES>THRESRY, 10mA TV MEIZBWTOHE D
IFEOMICAH BB BERIRDOONTNSY, REFZEICE
W 1-4Step X B DA TN M EMBEER Ty T REDBIH B
BRI RO LNI-ZEMND, ATy TREEFHMNSE D012
WHRO DR KSR T MNERELREOIEE 2N,
—RINCAPTA P ERRIISE 52808, B o 3 5 T
VKT LD FILLABVEZEZLNTWS, LIl 794
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R3. 1-4StepREND X 71 > MERRE & T REHEEE & DAERIRIR

\lle‘l‘:;ets SQIRM  JSQ20kg JSQ30% JSQ 60% JSQ 80% RJ Index
1-4Step Velocity 1
5Q 1RM 0.261 1
15Q 20kg I5T0F) 397(%) 1
35Q 30% 6730%)  .475(%)  .912(*%) 1
15Q 60% 6140%F)  480()  .714(*%) .765(*%) 1
15Q 80% 495(%)  0.386  .450(%)  .527(*%) .866(**) 1
RJ Index 456(*)  -0.293  .438(*) 0351 0231 0215 1

** P <0.01 *P<0.05

R4, 1-4StepRBENDZXTY > MRED LA# & TREOZ T o MERO S

Fast Group Slow Group p value Cohen's d
1-4Step Velocity (m/s) 5.29 + 0.14 4.84 + 0.23 0.01 ** F>S 245
Distance (cm) 461.5 +* 32.0 428.3 + 272 0.01 ** F>S 1.16
Step length(cm) 231.9 + 157 215.2 + 137 001 ** F>8 117
Step frequency (spep/s) 4.32 + 0.29 4.25 + 0.26 0.57 0.24
Flight time (s) 0.06 += 001 0.05 += 001 0.01 ** F>s 1.30
Contact time(s) 0.18 + 002 0.19 + 002 0.08 0.77
Mean + SD *p <001 *p<0.05

R5. 1-4StepKENDZ 7 > MRE D LR & TAA O TIRAHERDLE

Fast Group Slow Group p value Cohen's d
SQ1RM (kg/Bwt) 1.79 += 024 1.67 *= 017 0.17 0.59
JSQ20kg Power (Watt/Bwt) 19.2 += 232 17.0 += 1.00 0.01 * F>s 127
JSQ30% Power (Watt/Bwt) 19.7 = 21 18.3 += 138 0.06 F>S 0.81
JSQ60% Power (Watt/Bwt) 19.1 += 209 17.3 += 156 005 * F>s 1.01
JSQ80% Power (Watt/Bwt) 17.3 = 210 15.7 += 19 0.06 F>s 0.83
RJ index(cm/s) 3.948 += 043 341 S 0.40 001 * F>S 1.37
Mean + SD **p<0.01 *p<005

(stretch - shortening cycle : SSC) i 1 Bl BE I 25U S,
LR 7B SR IE 7 W O Hu T 5 A58 R 2P 2 S i DL
BEECHALT, B0y Lm0 L3I, Bk
I HANEEEESNE IV DSEIMUA N A FRASBIINL 72k o
WD SN D ZLDTRIBENTVEY, RIFFEOM R H 1L
SSCHHIGENRE I oI LAHMELZZ TR 754+ AN 7 A% K
BEBLTWBIENS, ATy TEEMLSE12BW T,
B TICA T NEREFEOONEE 2 5ND, o, K
e ClIETHEEE ATy T REDBITH FIE VA B B 22T
RENZZENS (K1), 1-4Step X DA T A MEIZBWTIE
ATy T RAEMINSELIEIE, FRCHWIFETELT 7=y
7 ThHAHIReEATRIEE NIz,

—HT, ATy T RO ZR AL RIT T LR
bads, KRR TRIATy 7 REWHERMEOMIIIHEELR
BB RITRD SN ofzZ 0D (K2), HEZERE K& %
WEEGRDEZZONDEHS $REEST) 2RRHIRLTAT
7R (KPS #MIETT7ovr2HnbIENUETH
HEEZOND, ZIUIKHL T, 1-4StepX DA T UM EE

B EOMIZE ERAOM BRI DL (K2), 2
TUVNEREE FATEEE FALBEOBIC BT, M BT
MBIV NBHRE 2R L7 (FR4) o B LA B o0 s T LS
BOTIREFREREOEVETIIE, BOEHRFRICI) A
ER KR OHERE T R JEAR LY, AT MM EE DS BT
(ES AT i S N RO E 5 LR AN B0 1 B:9/A g oY A QY NP/ -
HENTRDY, L7zAsTy 1-4Step X EI DA TV METIE, R
FYTEERODOOL, MMM ER T AT 7=y EY
BIHIENEETH D, F2n REFFETI1-4StepX IO AT
VINERBEER Ty THRIBELOBICH BB ERIEZRED O
Molzht ATy T HELE R EORMICH B O BB R
DFRDONIZEND, HCEHIRE IR 7Y MEDZ DX
B S ATy TR OB EE TS e RIS
726

2. THEEEE OREMES L ULLE

AR BFFE Tlid, 1-4StepX Bl @ 2 7)) ¥ b & JE L20kg,
30%IRM, 60%IRM. 80%IRMIZX} AT x> T + A7 Tk - I3
T—REL, BIOUNTURIOR T REEOBICE ERIEOM
BRSO SN (K3), Fow ATV NEE BB IO
TRFEOERIZBWTD, 20kg. BLU60%IRMIZHT 5V v
T A7 T b NG —RE L, YNNI IRV T IREUCE AT
Rdoi, HE MBS EEERLZ (£5). 30%IRM, Bk
U80%IRMIZR} BT YT« A7 vk - NI —(RE L TITAE
BRREEERL, WINOHEE LRSS T ALV EWETDH
o7z (#5), LA L, AZ 7y MRMIKELLE D BIZIZAE BaM
BIBIERASRDON T (F3), M R BEETAFEORILE
BAITARDON o7z (FS5),

ERIEIREP DA T METIE, BIEZLOBICAEICLAE
PECF BB OB D L7720, SmuEiEOHEBED ATV ET
AR EIT BN R TR NP EETHLIEITRENT
WM, Lal, AR TIIAZ Ty M RMEKEILIDS VYT
AT TIb - T —ARE O T H31-4Step X B D AT MEE I
BRI TWAZEAIREN T2, Baker and Nance”ld, 7us27¢
—ETFIIBWTIE, 10mBLUI0mA T A MEIZREM (40kg)
MOEAEM (100kg) FTOYXYT - A7 Tvh - NT—{KE L
EOMICH BERMBBERSEDLNBDOD, A7 T v I3RMIZ
AOMA T Y NEIZBWTOAE BB RIROLI L2 ]
HLT WD, 72, McBride et al” &, 30%I1RME80%I1RM®D
B TITIV YT+ A2 Tvbh - == 7% L, A2
IRMIZTHEE A BIZ LU0 D, 20mAT) I MEDFA L
1330% I RMAEE DS ARG A2 TR L7225, 80%1RMAE TldiE{ -
TLEoZEEMELTVA, UKL T, Harris et al.'”id,
EEST (80~85%IRM) HAHWIIELAN (30%) ZHALTIT)
M —= 7 HEDD, RAMEHANORA B TTHTIER
—ay - M=V TRHOKD Bl 8T — RE=F, Jxr
TREMRIE ST+ — 3 VABEBOUEITRDE R TH LI L
EREL TS, L72A%oT, 1-4StepX I DATY) U MED IHIC
L L7 B AR B IITINSE T 5720121, —RICEEEZ
ZENTVE T RO R K I1EDD, AREL7-) DA
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POEAMECTOBEA TR T MIE T — %2 E T HILD,
IVEETHILEEZOND,

RHFFETIE, 1-4StepX D A7V > M2 34 BE L BT A5 5
BWFETOIY T - A2 Tvb - 87— OB BEARITMZ T, )
N UR D TR BEDO I BWTHE Bz E O B B R A
DN (£3), FVTROEHIZBWCOHEE LA BT H
FRLT: (325), BHIREEDPSDAT— My 2 Tld, BB
R L2 B E R E MV R0 X7 —AREICEE CTH DI LA S
NN, KRER B R B OB MRV 2 23854 52
EDS10mM LD ATV NEHEDEIHITOBRA DI LR RIEL T
Whe L72HoT, 1-4Step RIDAT) U NEREDR FIZHY
YT s A7 T yMIFOING L7 e B E - e B E R 5 0 MR BB
NHEBELTWwRLEZBNS, /2. RUIETIETHOBR
W7 R B NN 2 C T R OSSCHE il B e 11 O FFAFERE L LT
BN TWRINT YRV TR T) VNEREEE O]
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