[R5

Be L REERHICBIIS3 74— A FTRX DBV
—REEFEEEZNRE L -ERVFE —

EA HER



H-X
BLE ff B - 1
T B 1
A B B T D U T oo o oo 1
a. BB DIRFIE - 1
b. BARDEE L ROV DFR -----cmmmmrmmm o 1
b-1. 4% 3 K ORI I - e 2
b-2. BRI === oo oo oo oo 3
C. TSR 7R AR I - - mm e 5
B. AT BT B b L = v e 5
a L —=V J O - 5
b EEAR P L= o v D oo oo 6
b1 B - oo 6
b-2. AF YV b P b= o /oo 7
b-3. ¥ VT F b o e 7
bod. T A b b b S Y e 9
O I b B S RS S 13
B. BB D RERBRIT -~ mmmmm s 14
C. BABBEE DIENFFIEL 7 4 =V BT R B oo 15
a WIBHRRICBIT 27 4 =V FT AP mmmmmmm oo 15
b. FBAFL DRI FAM] === mmm o mm e 16
O T 5 16
b-2. AT Y ¥ P BEJT oo 18
b-3. BEREE T )L o R & mmmm e e e 19
b-4. ¥ X ¥ R e 21
b-5.TZA MY TF 4 Y ZICEIF B TRMommmmmmmmmm oo mmem e 24
2. BIBHiE 0 FEIIG 1T B 1T 2 38 & TAAF Score ------------mmmmmmmmm e 25
A EERBIEE 7 4 — U BT R b oo 25
B. TAAF Score---------mmmmmmm oo 25
3 ARBIFGE D H Y = m e o mo oe s 26
AJERDT7 4 =NV F TR+ OFBRET (FER1) ----mmmmmmmmmmmmmm e 27
B. T 5 OBRFENIA 11 FeHERE ) 2 I 2 Tk DBGET (FER2) ----mmmmmmmmemeoees 27
C. b5 DIEFENIA N FIERE T 2 HE 3 2 7 DMET (FEBR3) - 27
FB2E JERD7 4 —AFT AL OGS (1) - 29

L F B ==nnmmmmmmmse s s 29



i

b e L LR L L EE L Ee L EE LR L EEEEELEEELERL R EELRELEELREEE 30
A NREE L OEBOBIE - -moommmr 30
e R 30

@ BW T oo oo oo 30
b.30m A T Y U R e s 31
c. LOkp DAMIC X B im =&Y ¥ ZTHEH - mmmmmme e 31
Ao BRI TR X T e o 31
€. S mm oo 32
TN ] 32
. S 32
T O B 32
1. RJ-Inex ~-- - oo mmmm e oo 33
O -1 R R L L L L 33

R R 33
AL TAAF Score ===mmmmmmmmmmmm oo 33
B B T - om o e e e e e e e e e e e e e 33
C.30m AT Y ¥/ b oo 34
D. 5] 1.0kp IC X 22X U ¥ Z[AIFREL ---- - mmmmmm oo 34
E. BRAIRERIR /S — ~-mmrmmmmmemm e 34
RN B LU LEEELLEEEL 40
Gl ST mmmmm e e o e 40
L B 40
L CM -mmmm oo oo e e s 40
J. RJ-index --------ommmm oo oo 44
K. ITIEL D B <--cemeemmmemeemecemmeemecemc e 44
L. IAAF Score 223 & FHIEEH 0 Z(LH & D BEM: ---------mm oo 44

R o e 44

R T e RRGUETTERS 53

G R Rt oL P IE o P ITor () O —— 55

I S R R L L L L L 55

B RRGREETEEELEEEEEE 56
AP —memmem e 56
B. HIERFH I K UG - mmmmmm o m e 56
O 56

2. 10yard A 7Y ¥/ b ceememmeme e e eeee 56

L YU G IR (L i S ——— 57



1l

D AR oo 57
B T R - oo 58
A 10 yard R 77 ¥/ b o 58
B. HEEH T = R — 21T X B HRE S KXY ¥ Z RS oo mmmmmemmmmcmemo oo 58
C. HITEIH H [ DB - mmm e oo 58
G B R e 65
L 66
HAE  RPH OBRFENA I FHEEES) OFFE (FEBR 3) - 68
L Y = mmmm e e e e 68
2 e 69
T 69
B. FEEIGFT & IR = m oo 69
G R T H === oo o 70
A T Y AT Y T T e 70

b. AT VR =L =T AV + Ty a7 e 70
I B = e 72

d ATV R—L =T AV PAT 4P VR =V AT — cmmmmmmm oo 72

€ N Y T T b R e 72

D AR oo 75
R o e 75
AT & D B - - 75
B. JHIE TH H [ D BEIH P - - oo oo 75
B B R o 84
B B oo 87
LR A 89
L74 =N FT7AMET2ET A MEHDOERME -~ 89
2. B D B B - e e mmem e e ee 90
SAFRMEICIE U727 4 = A BT A b D - 90
A BB ICIG U Fe B oo e 90
B. MBT D ---mnnmmmmmmmmm e e 91
4. BRI D R B oo oo 92
N ] 1 A A T R 93
FOT A oo 95

LAERD 7 4 =N F7 R b OFHRES (FERT) - 95



v

2. TR OIRFERIF I FIERES) OFFAG (FBR 2) ----ommmmmmmmmommomm oo 95
3. -5 DIRFERING NI FEARBE S DIRET (EBR3) --m-mmmmmmmmmmm oo 96
T 96



Tables 2-1.

Tables 2-2.

Tables 2-3.

Tables 3-1.

Tables 3-2.

Tables 4-1.
Tables 4-2.

List of tables

Physical fitness and IAAF score in throwers of the 1st and 2nd grade at
university.

Correlation coefficient between variables in throwers of the 1st grade at
university.

Correlation coefficient between variables in throwers of the 2nd grade at
university.

Record of 10 yards sprint and maximum pedaling revolution in cycle
ergometer.

Correlation coefficient between variables in throwers.

Upper body fitness.

Correlation coefficient between variables in throwers.



Figure 1-1.
Figure 1-2.
Figure 1-3.
Figure 1-4.
Figure 1-5.
Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 2-4.
Figure 2-5.
Figure 2-6.
Figure 2-7.
Figure 2-8.
Figure 2-9.

Figure 2-10.

Figure 3-1.
Figure 3-2.

Figure 3-3.

Figure 3-4

Figure 4-1.
Figure 4-2.

vi

List of figures

Backward throw.

Standing long jump.

Standing triple jump.

Vertical tests.

A multi-jump tester utilized for vertical jump tests.

Plot of backward throw (BWT) versus athletic performance in throwers of the 1%
and 2" grade at university.

Plot of 30 m sprint record versus athletic performance in throwers of the 1%t and
2n grade at university.

Plot of maximum pedaling revolution at 1.0 kp versus athletic performance in
throwers of the 1*t and 2" grade at university.

Plot of maximum anaerobic power (PW) versus athletic performance in
throwers of the 1°t and 2" grade at university.

Plot of standing long jump (SL]) record versus athletic performance in throwers
of the 1* and 2" grade at university.

Plot of standing triple jump (STJ) record versus athletic performance in
throwers of the 1* and 2" grade at university.

Plot of squat jump (S]) record versus athletic performance in throwers of the 1+
and 2" grade at university.

Plot of counter movement jump (CM]) record versus athletic performance in
throwers of the 1% and 2" grade at university.

Plot of rebound jump (R])-index versus athletic performance in throwers of the
15t and 27 grade at university.

Plot of percent of changes in squat jump (S]) versus percent of changes in
athletic performance in throwers at university.

Plot of record of 10 yards sprint versus athletic performance in throwers.

Plot of maximum pedaling revolution at 1 kp versus athletic performance in
throwers.

Plot of maximum pedaling revolution at 3 kp versus athletic performance in
throwers.

Plot of maximum pedaling revolution at 5 kp versus athletic performance in
throwers.

Push up jump and countermovement push up.

Medicine ball throw and countermovement medicine ball throw.



Figure 4-3.
Figure 4-4.

Figure 4-5.

Figure 4-6.

Figure 4-7.

Figure 4-8.

Figure 4-9.

vii

One repetition maximum in bench press.

Plot of flight duration in push up jump (P]) versus athletic performance in
throwers.

Plot of flight duration in counter movement push up jump (CMPU) versus
athletic performance in throwers.

Plot of record of medicine ball throw (MBT) versus athletic performance in
throwers.

Plot of record of counter movement medicine ball throw (CMBT) versus athletic
performance in throwers.

Plot of one repetition maximum in bench press (BP-1RM) versus athletic
performance in throwers.

Plot of one repetition maximum in bench press per body mass (BP/BM) versus

athletic performance in throwers.



viil

WEEE & 5

=i}
cu
alo

BM :Body mass {AE

BP : Bench press X v 5 7L X

BWT : Back ward throw %75 ¢

CMBT : Counter movement medicine ball throw 7V v X — L —7 X v

M AF4 VA=A ZT —

CM]J : Counter movement jump AV VX —L—T XV P ¥ VT

CMPU : Counter movement push up jump # vV v X —L—=7X v }
T aTv T T

MBT : Medicine ball throw X 7 4 > v R—L 20 —

1RM : One repetition maximum i A% FE &

PJ :Pushupjump v v a7 v 7Yr v 7

RFD : Rate of force development i /1375 £ 23 0 3

RJ-Index : Rebound jump index U N7 v F ¥ % v 7154

SJ :Squat jump A7 Vv P v v

SL]J : Standing long jump 37. b lEEk O°

SSC : Stretch-shortening cycle A bL v Fva—b=v 73470

STJ : Standing triple jump 37 H =B BE O



1X

AFRSCF LA TSR RRF O SIRAERDHERI R ZMA TE L Db DTH 5.

Takanashi Y. The relationship between jump ability and athletic performance in
athletic throwers. Sport Mont. 19 (1), 2021 4E 2 H (in press)

Takanashi Y, Kohmura Y, Aoki K. Effectiveness of explosive sprint and pedaling

exercises for physical fitness assessment of throwers. Trends in Sport Science. 27 (4),

213 H-218 H, 2020 £ 12 H

Takanashi Y, Kohmura Y, Aoki K. Evaluation of explosive strength ability of the upper
body for athletic throwers. Journal of Human Sport and Exercise. 2020 4 9 H
(Published in press) https://doi.org/10.14198/jhse.2022.171.19



https://doi.org/10.14198/jhse.2022.171.19

BLIE M

i

il

1. TS

Pl

A. BB IC oW T
a. BB o Rtk

e ERiE o S B X, AL, MR, ~v~v-—FBIXU0e Vo400
Hickviehns, BHCXVEEBYOKRE X, B, BEXH0HKd 51
Z DEYERE R R FR TR ICE VW13 H % H DD (Isele and Nixdorf 2010, Mero et
al. 1994, Morriss et al. 1997, Blazkiewicz et al. 2019) , WFhOFEH ICH L
Th, P IhA-EREY (BBY) OREM CHENIREI NS, KL s
W, ZORBEHEZRE T 2 EREIZ, BoEExRTIX, VI —AROEHY)IHE,
atfy, N EO=>Ths. InNLEROF T, BHYEOHEIRD KE W
ZEAHMLNT WS (Dapena 1984, Hay 1985, Gregor et al. 1985, Bartlett
1992, Best et al. 1993, Hunter and Kiggore 2003, Murakami et al. 2006,

Sugumar 2014) .

b. HADHiE L~ o Bk

HARICH T 2 RBBEOBE L, MHRHL AL EHELTHoTwE L nb
X%V, ZTOEFELEETVOOH L., INFTHIVYE Yy ZH LR
MFLEFHEICE T, HERADBZA LAV ZERT 22 L3HLVWE INTE 25,
2001 FOMBEFELFE Y P vy KELCEWT, ZERILFEETFH HARZERY)

AN (R) v~ —HCcERBLE 2otk ZEREFFIMPLEFHECT



L2, AV vy ZilBE0NTH 2EOAXVEESRLZ, Y HETlrNE
FEHEF 2, 2009 FOWHILEFHESR LY Y RRCHBWTHHA XV 2 HERL 7.
INODEEL X o T, BEHEOBE N EFELAmELTws, BrHEER
KB W, REEELEFD 2017 Fickk EHER S ©H o 2)IlEEEF O HA
LBk E 38R D ICEK L /-, BE, BLThADLE T8 20IEHED I H, 7o
D HAG 2 2000 FRICA-oTHroHEFINLIDOTHE., LrLAa2rb, H
KOBAFTICIIRZS S OFERERINTEY, 2021 FICHETETH 54
Vv y ZERRSICHESAHNEL Tw 3 HARARBHEEHEIZ, wivekni

EHEBRTH 3.

b-1. fk#& 5 X A

HREHROMICHBE N OBV ETNEERE LT, FiEoEL ZhicH>
HRheEMoEIEZ NS, KigHTF, HR-FEHFHEEEZANE, HEAANL
FRELERZEBEGICATEND., KiEDEIL, KROFRBEEAVICKE
(BT, GRPGWI L}, B ANVF -2 EGT LT, &K
HEPKEWZ L, FHERKEFHOMBENZRAORKE R AN X — 2 RS
szl c, ¥4, FESEwZ R, MBS v~—HicbTkKER
HONEERFT S L CHEMTH 2. HARAFEH OERIE3IE O —iitE
Fel~TH2LiF, MADEHATIHEL ZEF (BREBETF, A L3mE
F) s ThHs TRy, REEZGNICE I, SEO - FUEFEE O & A

100 kg z#x CWwW 3ot L, EREF, N EEFITITND 2008 FFRFTE



Wz TFhEoTws (EREF—96.0 kg, N EEF—93.0kg) (BNEMEEAHAK
TV vy s ZES 2008) . AEEEMI 2 ICIBALRD Y, EiEHEHTHR
IKHEIC 9 2 HAR NBRECH (4R T), £l < 2 kil 5 fil7e o,

FERIEBETIZERERIC4 X100m VL —itBWTHIERELTwAEZ L, %
72, M EEFEEEHREE2BO OS2 2 20T 110mH B WTIRASICHE
L7=2 &3 (GEJC 2004) , WEFEAH VAT Y MENEZA LTV & &R
B3z, ZoXdic, MRTEET 2 HAABREE X, KK TH 2 e Ek)off

STW3HDEEZLNS,

b-2. H Al

RS & HARENBRE & 2T 5 L, HiWicEo»r 0B 1S
ZZEBMEINTVE., PhHFickwTid, HR-AEHREEIHABEEE LY
HFERHETY ) — RO RDOEMZITo T2 2 eAWMEIN, Z oEITHMMH
DHETIERL, RIDEIPLELTVEZERRBINTHS (Fils 1991) .
fa i o HFffricBL Tz, HiEo@EWAH TN L. RAEICE T 2R sk
(23m12) X, TAVADT VT 4 — « N= v XEFHPEEREZH B L -
bDOTH 2. TAY A %L OFEIE TR 2SN ICEA S, EETIE
i 2 i T 2 HEEOHEREmS Ao TE T2, 2018 FichfE T i A
Vvey 2V FREOHFRINBETIE, AXAVEZERLZ3HLOET I ChE
BiEEFEHALCWE, £, AKETR, VAT7TF4v~—<ViET (HF4Y)

228 FERAFFLCwAA Y vy 2L a—F (22m47) 28, BIEREEE v 7z



TAVADTAT Y - ZV—F—FF (TAVA) Lo THEIFEZLNE (22
m52) . X 5HIT, 2019 FOHFEFHE N -~ RETiH, AEED 8 A2 THH
BEEEH B Y, Braiiics T a8k, 774 F&E» S Bl E
TRICBIT L VwR X,

—77, BrPHARGEIL, 20184 IC k5 P HEIEHREEZHWAZEFICL o TEY
BAOLNIR, B2 R[EREZICT I VREPERTH L. ZnzrnITHle
LTk, HARELRVOFHATH 5 HARE LHRBOEFHELAS (2019 ) T
X, BrEARIcs T2 AEH 8 A6 4B 74 FREEFERAL Y, B
HEL 774V FEEHERAL R R TFon %, AALKo®ETIR, EFT
FaWBEELARESEEICE > TR L Tw s e G Ih s, HERAD
Lo iciRig e RIc Sy 2 BiECE X, MBIk EAT I RETHL L
DRI N TS (K 2010) . fERIRICH T 2 BE0&EWIE, HA DK
BEAMHBEL _XVMICREZZDOTONTVEERDO—2DTH 3 Z & IFBEWR VL,
Z LT, ThoOHEMIEICB T 2 BT AR 3 D, B (2R R
HOWER2ZTbLeELZLN, HAAD X S KEBICH 2HEETCHNIT, 20
FEUCIG U e Bfinisko oz vz 2, Lok Sic, HRICE T 2 &EH K

D NKERZMALLATELEL > TR L 0DLITEE2ERVL DD, ERE
T BEFAMROEES CIHEEL 72 X 51, BN v T %477 2 B <

Sz eT, MACTHETIRMMER I EBb b,



c. T 7 R RE A

HRICENTDH, MESEECEIN TV, B#FEICcE T 2 MR,
Wt be T8 HEHD I bH T~ v~—F, Bk BMEko 5 #EH»
1980 FEfRIcH I NAZdDTH B, Zoflicd, HFREEMR 10 Ficid 1980 1t
K. SNz \Er %< Aaons,. ¥, EXROFHEE L CHMBN F—v v 7H
TONTH A Y DOEFORLEDLCEINT WD, 40 FE BB L 208D,
Ny —BHEFOFN -V VIR TVF NV IEErEb s Te v T o
WO F—v v 7 AoMERR > Twd, BEBHEIHILERCE 2 25
BRRKE V2 2 IC (Oliveto 2004) , HEHFEHOMHATII VN —v v 7 H% % i

72780,

B. &@giics iy rL—=v s

a. bL—= v ZofEE

Flcih 7Y, B oK ik, %4 - EEY O REEHE CHBE A
REINDZ L, BLUOKHFROYLESRIAEREICHN T 2R BEELEHETDH
% cHlE L Tw3 (Dapena 1984, Hay 1985, Gregor et al. 1985, Bartlett
1992, Best et al. 1993, Hunter and Kiggore 2003, Murakami et al. 2006,
Sugumar 2014) . £TOEEAKRK—VIEcBWT, ZOHEELZEELEZIL —
=V IHERING Z LIFEETH Y (Bartonietz 2000), #H <X, EE
Pricxf L CHERIICRE 2 N2 N2 2 8D S, FRFHETRE =87 — & Fi#

T2 A EHMELCT, BAD ML —= v ZREINTWE (LIE, ERER



TRERANT %R T 20N 2B N FIERETI L5 T) . 72, B EH
AT zoicid, BENHIREENZERSD 57200 L —=
YIZUSNC S, FRAGR L=V 7 2EHENICEBT 20 EEDH L. RED YT
d =2V AERFET L2000k, 2 OHMEL I BT % BB T B R A I
HAAEND Z L EEL RS, KBHEO L —= v 7 2L T2 FHE%R
WAL LTid, BEB#HE, vz rtLr—=v2, 27V YL —=vrEk
CYry v 7T rL—=vrBbiFons, b0 BEENENFICOWT, UM

BB,

b. ¥FEA L —= Vv ZONEA
b-1. B HE

BEHE RS CHECERmMINIBMECTH Y, v —X v (HEWH) , A+
7y =X v (8B b oS, Bic 3~5 HOMECTEEI NS L 18%
VW, =X vHicEnTiE, BEA TN T 2 IERBK O REBY v, Bike
IR WRIRIK OB T <, MRMETMIcRIBHE 2T cenhLeinsd.
DR ORI E O Hiy i3 o L fFrcd 2. LEICIGU T, EHOKE
LY bEEPBECRIEYZMEH T IBEDR T2 Ahbh s, BEYIKT
DELHMIL, EEEREONETDH 3.

—J7, A7 —=XviciE, VL ORIBHERRHE & BIBAB RIS,
EBOBRBECHASIN 2 BHBORBYZ T Ccidhl, NIV DEVDOEMHA

TLEEYHR I TONLS. HEYKIZ, FICEMNENDER LI B2 S



2. ERHOZ@BYLNIC, 2T 4 v FR—ALEEBZ MV EERE T2 L —= v
7y BEBHE o —DIcEETNE (EEL 2013) . AT 4 v vR—AETIE, AN
v 77— F 28w — (Backward throw: BWT) 7% &, EEORBEHELL b v
TNmEEERAE L - v IR EWHE cEEI 5 (Figure 1-1) . —77,
HE7 Akl eHefEcld, EEoRBEEICEVWERZHVWCERY %

BT s e, MK Tom EAKLNS (EHS 2013) .

b-2. A7y v rL—=VvT

A7) v bbb —=v2Zicid, 30~50 m OLEBEHNEWERHO X 7Y v L ED
I fTbhTwa, Zolgr, HEZMHALZZEYESCED 2EGI T 2FE5ER
LYRTFy FELOIMEN, 79452 ) vy 7HBBAREINSE Z LT
(Jakalski 1998) , i s 239 #E (Rate of force development: RFD)
o EaHFETE 3 (DeWeese and Nimphius 2018) . —J, FTORAEMAL
T ATy FhL—=v 7k, MRROEICEZ D S 2 HRE L THEMI
N3 (Jakalski 1998) . 30~100 m | & g Ic HEMEICHE I Lz —FA %
JVT TVALBRLEREMERZT ) ~— FAElR, A7V v e REKICBEEN
PVRX L2 A I v kLT EHEE LT, BEBHEEOFERRG ICE WAL

I N 3.

b-3. v v 7 L —=v o7

Vrx¥x v b —=v 7L, BMESTAEKFETRDO ODFRDY v v TITHT



Figure 1-1. Backward throw.
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Figure 1-2. Standing long jump.
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Figure 1-3. Standing triple jump.
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TEBATHNAEREINS (Stone et al. 1981) . F BT TEMKE] H 3

Wit TEER ) & En, M 1~48M<cH % (Bompa 2009) .

B. #8555 o FE R ER b

BEHE O b L —= v i ll, KEWPHERINEFRRERMEIHETD 5.
ZD7®, - v 73R oEfiE K, REFOHFMxZMAL T
fronsd e ng v, 72, FT¥EA L —= v /EBHTHEZ VI FFL—=V
7Ch, HEFANGEHRELZNZNOTLI L DTEIGMBLETH 50, %<
DG, —HBARORMIRRO T vz, Rka o, EEHCM L2 ARk
JGUZMAR DO P L —= v 7 %fTIRETHEH, TOX5REFCHIET 2720
iE, BEERE IR EM e T EE (AL, Mg, ~v~—%, 20 &
TR 12070 =7 (o~ —F) & LTEHL, EULZbL—=v %
T2z, 2072, 4MHOKBEHEICHLEBEL TLETHLLEXD

Na L —=v75tHBIEIND.

14



C. Bl H Rtk 74 — A F 7 2 b

a. B HICEFE 74— FT R b

74—V FETRAMEIE, FI7VIRPHREERETITONSENFHET X FTH
D (Chuand Vermeil 1983) , 2D F 2 F TRAEEREL I NS, LEdo>T,
HWE, HDEICRAY Y —, Aty 7oy FRhoEGNEEREGESIHV LN, FF
RS AfERH I3 L 3mTdhHs. 74 —AF TR ML, EMHorL—=v
2 3t o v E W I L AA £ (Baumgartner and Jackson 2007) , #ii#H o
FRED M P W E LML E L B RN O E 2 HWICER X3 (McGuigan
2018) .

%L DG4, MdoFHEL 4 oo L —=v 7EH GERE#E#E, v 4L
—=v 7, EME B L UBEHE) Bl 4 - A F T RAMEERERS 1
Tw3, Kighxifdliss-o0fHLE LTk, BWT ALK HHAIL TV 3
(Zaras et al. 2016, Aoki et al. 2015, EAL 5 2009, HEiH S 2018, B S 2013) .
TIA M PL—= Vv ZOoENEICE, RYFFLR, R T v b, N4 7Y —
Yo 3FEH®D IRM BEF 43 2 & 28% . (Aoki et al. 2015, Takanashi et al.
2020, Ml & 2011, AiHS 2018) .
FERENOFHICIE30m A7) v B FEICHWOLRT WS 2 (Zaras et al. 2016,
EELS 2009, E#ES 2013) , 20X b bR WEEEE (20 yard [18.188m]) » 3
WIiZRWEERE (100 m) 2MEA S N6d H % (Morrow et al. 1982, HiH &
2018) . Mo <7 —HIEICIE, HEHEIA T A —XICX 257 —3lid 2 7Y v

FREH EEDbECHEHAIATWS (EHE 2009, Aokietal 2015) .
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VX VTR OFHM T A Mk, mA~DY vy FHEHEKFEHE~D Y ¥

[EW]
EHBE~DY v v 7HEHICIX, RZ77 v Y

vIZBHICD T LA TE S, ®E
¥ v 7 (Squat jump: SJ) (Figure 1-4a), # Y VX —L—T AV v V7

(Counter movement jump: CMJ) (Figure 1-4b) , U "D v F Y% v 7
(Rebound jump: R]) (Figure 1-4c) 28 (HW 5 2002, F¥ 5 2007) , K¥F
FH~oY vy 7HEH X, SL] & ST] BIEL SN T3 (Aokietal.2015,
EALS 2009, FEH#ES 2013, Zaras et al. 2016)

74 =N FT A MCETREAMEIE, 1980 FER2AL5HICES T TIRITR
BoT 2 BRI NTELZI LA IN TS (Jones 1988, Borgstrom 1989).
E7z, WREDKTMENRED —HE (ALK, MHEZK ~v<=—F% 20
KOWTDObDTHY, HEORE 2HH O R@MBEH (Utk, HEEEH K&

FELad) @ L <A AT A PEBIZHO I N T Wb,

b. At o 7 11 Gl
b-1. F— 1z 1o —

A EZBFAT A v R=AZMEHALZ BWT 1, 1980 ER2 AL TE
7T AMEHTH Y, BEFOKRENZMIT 22 EAaHNE LTEMMI N
3. frigEcld, 9 # (Borgstrom 1989) , »v<=—# (EHRHH» 5 L
WL~ X UCHR—-FL <) (E# S 2013, Terzis et al. 2010) & X O F14%
% (ENICs T 2 AL L) (RiHS 2018) icHWwT, BWT D & Bk

T DRNCIEDOHBRRH 2 2 AR INT WS, F72, EEHEEREEEE

16



iU &1

a:s)

1
1y |
. -

Figure 1-4 . Vertical jump tests. SJ, squat jump; CM]J, counter movement jump;

RJ, rebound jump.
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AR LEHMICENTH, FAKoOMBEEALNDE ZLBHMEINTEHY
(Zaras et al. 2016, Aoki et al. 2015, E&L 5 2009) , BWT i3k~ ZER LG
MicEifiic& 2EHCTH 2 Z eI g (ATHS 2018) . —7, &EN*%

i 2 B%, ZORENIC EEBOERN R ENIZEHEBML TV 32525 2 &,

FL—=v7oRELPHEEDENNEFEZAMS LCEHELRZILTHS. L
LZads, BWT Z2H oy —RERRDONLHEHTH 2720, FPHICEH
LL 7B ZF i cE AWz EARETH 2. ZOREICH LTk, RED
ERELLHFICR A2 LTI T3>y TF4 v 2u—3HEIRT
% 7= (Harris et al. 2011) . ¥ v 74 v 27 2u—TIk, BHIZEEHC S LR,
L7zdoC, FPEHoEIIcHE L% 2 i+ 27 A EHE LTCEHT
HreFE2oLNL., Lo Lhars, BN D T HIEHEE © &6 ) o 3L,

BWT #%HINTkHY, vy T4 vr2n— Ll oz R L2

HliE I Tz,

b-2. X7V v FEES)

A7) v rHENIE, 30 mEDOXA LTINS I &%\, Zaras et al.
(2016) B X UHEAE S (2009) ik 2&EIE, A7V v MREH LHEENOBKRE
EREEHRBHEREEZNRE L2BY RO > TH 2. Zaras et al.
(2016) 1, 20 HBO PL—=v2ZIC X 5T 30 m ED X 4 L L EE ORI H
KEI NI L, TAEMEMORERBL 0.63 THo72Z LZRL, 30 mER

ERLCAEEECHE 2B LA, chiex L CERS (2009) 12, &+ 7>
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—AVICABHTEHR_RFA T =XV ETIE, 30mED XA LB X OEFN O
2 E L7228, WEOMICBEEERBEINEr ol L ERELTWE, HE
DHEHZWNRE LHETlE, MEBRBEEED 30 mED X A 4 LHEofic
EOHBEBE@EI AL EHHIHS (2018) Ik >T, —JF, »v~—#&FK
FETRZEDL BRSO N o EAERS (2013) ko TREINT
w3,

Zokoic, A7V v PR EEREBEE T L OBRICO W T — X i BLES
JFTonTuiawEBE LT, UTo2hanEFExbnsd. H—ik, 30m &) i
BHEYTHE2ESHLTHS. 30mEH bE W (20 yard) (Morrow et al.
1982) & % wixR\ViEHEE (100 m) (FiH S, 2018) ZMW7=WI9E b FFIES 2 27,
COWHARETH Z 2RI Do TR, B R, NREOKREOFET
o, WEEBICLoT, RIEBRKEVC LR, HEYICKREANEMA S HT
EEMICEHCEETH L. RERE N LICLY, AHXT4 T HEELZ TS R
7Y v, BEHEEORNFHICANECHLI L AEILND. £)TH
niE, REORELZ T AVHIRHE T VI X — X1 X 27l (k) o772 L

TV AEEMEDH 5.

b-3. HigEEZ L = X — X
HEZHEZ LI X —XICX 27 A PO HMNIE, A7 Y v N ERFKIC, Hox
7 — RN ETMT 52 TH B, ST —RERESIZ, RELXY v 7RG

EIRARIERFZ AT —D2O0DEKTHMEIiI NG Z &AL\, JE~~KX Y v g
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BMoOF AT, MO TEHWEETONT —KIEREN 2 I+ 2 -0 ic, BEA
i (1.0kp [1kgE]) TORKY v 7B % EeREEAFHEIE N 3.
R HFE Y — T AP Tk, WERICHEINALZT v 7T LR EHING Z
ERBHDL. Tm 770l LT, TiDX>hdborssd (X7 —vv R
VI, %k ettaF I xRK—voGs) (hif 1984) .

(1) EADHAMTOLNZY VDR PL, TRNETNDOAFTD T —

RN 5.

(2) X#hx&fm, Yz 7 —%LL, Affe 7 —0BGEE 7 n Y F T3,

(3) MFEDORFREZ RS R 2 FI L, WAL JgRE T -3 5.
BN EHEEI LT X — 2 CHE SN NT —FERE L oBRIc oW T,
fid fL#% (Landolsi et al. 2014) & X ' Y % (Bouhlel et al. 2007) Ti¥, W
DRICECHEBEREGR R D 2 2 L 3G S Twa, —7F, EEEEREBELEE %
WRE LT, KT I2HERERBBEINTHWS, FlziE, BHES (2009)
i3, EEOEH PSR E (REAELT) o7 —RIERE N2 A+ 7 v — X VEiic
MEL, (1) RAEBE AT —iconwTlE, A7y —XViithe dHEENEED
MBI R BED Oz &, (2) @& v ZEfEKiconwdid, £ 73 —X
VHTICEWTDO R, Gk EIEOHBEERrAO N L 2HmEL TS, Th
IZhf LT Aoki et al. (2015) 1%, AR ST — & EifkH & oI B M 33
DONEP o7 ERRLTWE, ZOWERTHS X, (KEYZ L ORKERSR
N — AL WS, BEFEE TR, —E0ERIOEEYICL Y RE R EM

25T LD REERD D TFTERNTFLEARY, LB oT, mAEREE T —
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DHMEL VHENEDO T A EELERL RS, TNUHLDILZ2ERET DL, mK
WRRR AT — 2 AEY 720 OECEHMET 2 2 L B@EY Tl hnwEEZLND.
HEZH T AL T X =X 2wz 7 A Mo LCid, EHOBERD T O
5. KRERER X7 —7 2 FTlE, 10MEO~XY v 7 E 823 2y PEMI N
5. ¥z, @A ZY v REEEO T A ik, RERIHIR Z 50 3EE B fThb i
5., BREHEEOEHFELFEL, X VEOKHECEBSK T T 2 BELZRHAT

2 DM EATILEDL D 5.

b-4. ¥ % v 7R

gido XHic, Yy v 7RO o 7T A MEHIK, KEHH~DY ¥ v 7iEH
(SL] 53X U°ST)) L HEEHFA~DY v v 7fH (S], CM] 5 XU R]) e kKAl X
nz., SL] Tid, Mt K& AIKEL 2Bk dfiic s, —J7 ST] T, &
BN E 2 R OBKEEBE~ L FE DT 2 0 E 0D 5 728, HIJ iz By 235 23
BAgic K& 2ElA ST 2 (HA 2009, Milis 2011, Chu and Vermail
1983) .

KFTim~D v ¥ v 7HEH O KRR & FHEEEOBERICOWTIE, o DWmE
BrINTws, FFEOHHICODWTOETIE, BrHEKRE X REE v
~—f&icH T, SLJ, ST] Dlif; D g & i fi i o [ ic IE D MHBARE R 23 & %
Zep@mobLnTw3 (RiHL 2018, E#> 2015) . —JF, BFABKICOW
THEL G (Fy 727 92 BH LI FA 2 528 CRE L 2T,

by 7o 7 2EE (HARRELGEEFHER2ICEWT 3 U EOANERED ) D
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ST] iIEBWTDA, FHEEeoRICBAEER AL N EBMEINTWE (M
s 2011) . HEEE R EHE 20 Ric L& <k, SLJ, STJ i ok
e oM Ic EoMBERA LT 2bDd BT (HES 2009) ,
MHEbARLNAL>T2ETEHDHEH S (Aoki et al. 2015) .

FEGHE~DY ¥ v Z7HEHOHEEICIE, v &2 b=y AT n (RS
DKH : Figure 1-5) 2L fEH I N TS, ZhiBKCE»rNzZ~y FiZhn 3
FENZEBEL, Y v 7RICE T 2HERE> ORES 2R HT 288 TH 2.
TESTA~DY v v 7 TiE, BOEKPHTACEHIEIBELEENE . %
D=, KFEFE~DY v v THH R, Py v T B vy It KmaEns,
FEEFA~DY ¥ v 7 HOHEIFEICIZ, S], CM] XU R] BIALHwLATW S,
S] I ZMREAfT 2 90 FEiC/HMh Lk L7z 4RkEEH» D LT~ L BkiET 2 HCTH v, J#
R REE TR LTHwb NS (Waller et al. 2013) . CM]J XX #)
FROARERFCTHY, S LVdRERE—AV I 2ERCTZEIKEATH
% (Waller etal. 2013,) . RJ (¥, HHEfH %z cExB 2RI ELT3L522%
B, RABHTHEFELTC S MY Y v 7E2ITHIEEFHTHY, APLyF s
—F =¥ 2% 4 7 (Stretch-shortening cycle: SSC) I X 2 it D5 = F L ¥ —
i 2 fH E LTHwWO N TWE (KT 5 1993) . ZHe L Tid, R] OBk
e & MRS TR L 724880 TH % R]-Index VLN 5.

HEHFA~DOY X v 7N eFHEENOEEICOWT, LTI S]BLUTCM] &
DI IEOMHBAR G R AL NS 2 & (BB S 2007) , £, ¥— 27 ARHE (AL

£, Mg, ~v=—1#%) <li, S], CM] X U R]-Index & DI IEDHBE &% 5
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Device

Mat switch

Multi jump tester

Figure 1-5. A multi-jump tester utilized for vertical jump tests.
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NDH, REBRKIR PRIBEHZ EBRREINT WS, Fild X 5 i, RJ-Index ®
A IO WL AL F -2 KL TH Y, S] & CM] LIIXEINERETH B
(HA S 2002, F8 5 2007) . LA L, S]H X CM] o#llEfE & RJ-Index @ il
EEZED LI ITHECGTT IO TI, +ohifidh I Twizyy (Bobbert
et al. 1996, Waller et al. 2013) . %7, EEHEL T, Wx A4 7072+ 2 Xjl¢

T, 1o0%kEho 72 MEEHLE LTRbN 2 Z L%

b-5. v A M) 7T 4 v 7ICEITS IRM

YIAMFYTTF4vICETS IRM 1E, EKETOANT —ERTRETH 3.
BB L DRI oWTR, PBIREIRE 114 itk T, RV FTL X, X7
7v b, "427)—=vo IRM ¢ ofICIEDOMHBEBEGREH 2 2 & 28 (FiHS
2018) , F7Z=-HHE L LvoECHBEHEEE 134T, "M 272)—-vDIRM K
DHEIEOHBEBFRAE S 2 A ME I T WD (LS 2011) . LA L%
b, HiFoMIETiE, BREC X T —2 B3 NEI LT3, IRM iHHIE R
ERANICL > THRRZ e EFEET 2L, NEMoEEECRMIES. L1 H
BB E 2N RIC L EZMECE, RvFFLR, 2V —v, ZFvFoD3fEH
CHLE ) & ORICIEDMHBEIRIRS A bz, 2277 v b CIREEEEIRED LN
ol LR ENT WS (Takanashi et al. 2020) .

P cRKIcko b h s c Lid, HEBYE L) EE KR T 2N %
Bicffdscechsd, RODRKZLAERORBYBHEAI L2 Bk Br

Ny w—fETE i, ZOHEEIT 726 keTH B, LR oT, HlziE 200 kgp~
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VFTLRAEELETERZLLTY, ZOCEPRIMoRERHN LiIcEES AL S
bFclErw., A7y —Xv T, vZA bbb —=v7iCEsFs IRM Z&ED
iy, BN A TombicErY), EEA L= v e L TMEDITH
NTwa., LA L7ass, 1RM O HIEE A 5 H R 2 s U 72 4 38l & L <H

W Z iR LT, mERMEINTH S,

2. B 0 FEIAY I B 238 & TAAF Score

A EEREE 74—V FT R}
ETCOHEBEAR—YICBWT, (1) B@YAML—=v 7 05HE, (2) PLr—=
v 7 OEfE, (3) PL—=VvI/ROMHERF LT (4) PL—=v 7EHEoo REL
BRkoong, FEEEETE, coBRicsnT, 74 -AFFRMIEELN
BEOTICH 5. Ao X Sic, REEKRO L —=v 2 iciR, KR h
TRER BRI RRETH D, RIS, FREAGICHT 2FIMNET T, MERED
BEfR A o, EEEEREBERELSRKC, FERAKEO L —=v 72T 35— X
D%\, Zos, BEEOBS L L, EEBREHREREE CERRIEL 7~
74—V EFTALOFEPLEENSE. ThET, TNBAEINTI A oDIE,
WA LHEHOBME N7+ —~ Vv A% — LA — AV CTHEETE R L, %

DHBPDO—DLLTEZLONS.

B. IAAF Score

E e i H@E 8 (International association of athletics federations: IAAF) I3,

IAAF scoring tables & FEIEN 2 /(B mEXEZ AL T3, ZHIFELFEEOE K% F
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Hre LTI ndboThh, HROMHLFMEINFREDH KA ITE VT,
ROEN-BEZIND EHREEEZEET L2, HD2WVIET 77 F — L ROEIE
BB 28BN EFHEiT 5 2 &R LI TWS (Spiriev 2011) . 55K T
3, MRCHEINHEESICE T R ICE SR, BEHOREAGRILINTE
D, 2011 FEICHI AR E N 2017 SFIcKET S vz,

CONRE THEBRATOHKEFE MO LAbE 2L, KDL LD EWHK
ATHLMAELHBETHERED 2V IEA Y vy 7 Tid, HEATREL A28
1150 5, 8FIAEL <23 1200 i CTH 5. EWNREL X VOFHATH 5 HAE
FHETIE, HIGATHEL R 238 850 51, SALAEHL XA I00RTHL. 72, B
FHXIC B 2 KPERBEEEZNRE LGS, FEAHEAED D> TH 2BHEAE
P BB RN ESE TR IC ST 2 7201038 750 H2S, RS T8I AET %7

CIEH 800 M MFELE B, 2D X HIC IAAF Score Zflvws 2 & T, B 3MH
Moz KT 2 L3R b, EEEBERBHEEZNRE L@ s 2 b

MHOMBICHENTE2bDLEZLNS.

3. RKWtsE o HIN
AWFFEclE, EEEEH KRR A CH L@ L CEARER 74 — L FTF R
FEHZSET A2 E2HMWE L., 2072012, UTICRT 3 20oa23frd

nr-.
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A fERDT7 4 =AM F 7 A+ oG (EB1)

IhnFT, HEEERBHEEE LT, AR 74—V F 7R MEHZH
KINTIhroMbid, RAasMEE (ROLEK, MHBER ~v—8& Vi)
DOitEE OREFEE) #HMicHEicEAvw bich o7z, BHFE, ELEHEECET S
# M H o poAE & 3 b L 72 TAAF Score 28, EEHABZICHWTCEMIND LH I
Y, B 2HMHOKEZH L AT — VTR 2 L icxs 2/ AR
FEnTwsd, 22T, E£B 1Tk, IAAF Score ZWwT, kD74 -1 F
7 A MEH & B o B A MET U, R0 H B & o S I AT RE 7

74—V FTAMNEHZREST S5 LHWE L.

B. T8 BN ) AR 2 WIE T 2 ik oG (FEk 2)

AR D X5, BARORELREFEREORDBEBRERERTHL I LIE, &
TORBMERICIET 2. coZep b, BIENMNRIEREN %M+ 27 =
P2, 74—V FT7RPELTRODAMTHL L RRING., £ THEER2
T, FEB 1 ofRICE SR, THHOBRENMH NI RERENERKMTZLEZ D

N7 AMEHZERL, TOoFMEEZRE T 2HME L.

C. FXH o BFENM I FRIEEE S 2 HE T 3 kot (L5 3)
kD74 —AFTAMEHDIBE X, MEA3eg o 57 —FEGES % 3810
T2330ThH5. L2rLAadrs, REBEHCREFLZERY (REY) %%

R T IREREDH Y, ZDDI I KRS LR =E O R F WEH KD 5
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N5, L7zBo7T, EFHICXoTREINDI N —DEFETER\W, ZZTH
B 3 cli, E¥HoBRNmRERNIEZERKMmT2EE2ZLONE T A MNEHEZE

EL, 2ot EzREI T2 2HIWE L .
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28 fEKDOZ74—NAVFFRFOEKEN (1)

1. Hiy

HIH TR R728 Y, B EOFREZFM T2 5 2 C, LK AHELILES
595ZT, 74— NFTAMIEELMEITICH 2, Hi@FHEELCE, tr—=v
I oA b, EEREERSH A S ER I, E2BEULAE L= I ERTD
ZER%V, DL RMT T, 1o0fHICREST, BREEHESmIciE
AT 2BF A L ELE A2, LALADSL, 20X5 AT 2 MERIZ, Th
FCHLPICEINT I Ao, ZOMEBE LT, BAa2ME (Rl ML,
Nyw—%, PO oMt HMicHRTE RwI e Ab T oD, T ORE
XL T, SfTHFZE TR DA (LR (Zaras et al. 2016) & % W i3 HFRGEHk I
4 23EM% (Bourdin et al. 2010) #HW72fl23A b2, L LARS, E{%E
RO 7O IEBEOHERBETH Y, BB OS2 b I3RS
mWVEIFFEVE, F 2, HREEIE, FHICX B I N ERICKE B E 2
HY, (1980 FH2 5 2010 FMR), HALEAKOZERELHEHM CR—THd 3
LB b, 2070, TNLRHEMEICT H LICITEER K.

IAAF i3, MRPChE S NAFRERCB T 2 MEICE S %, KHEH O LM
RAL L 72, TAAF Score LW iEN 25 MK %2 0B L T\ 2. TAAF Score % Fl v 27z
ZHEHMORLERZ T 22 &C, HEEERBHEREE 2R L@ T X b
MHZWHO 2 ICCE 2RSS 2. 22T, AEBRTIZ, ThEoEBIECA

CHERINTERLMERD 7 4 = F 7 X FlEH D fE & TAAF Score @ B 1 % 1R
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L, @72 MEHEZREST S L2z HWE L7,

2. Jiik
A WNREFE B X UCEEOE

WERE 1L, 24 HOBFRAERBEEE CTHo7%2. BTONREF, KEHOD
FE, FAEFICOOCHHAZZIRELR. &b, KEBROHUEMIZ, 05010
FEHICIVEALINTEY, HASREINE 2L Mmn XS BEEL 72, 3t
EENCEWCTHIE I N7 — X ZRICHMA T 2 2 LicowTE, TEREKREX
K=V RRERAE M EEE B 2D KR %X T 72 (No. 31-91).

WERF DERIT 18.4 £ 0.7 %, HEIX 177.2 £ 5.3 cm, {AHEIZ 88.6 £ 9.7
kg THo7. F, MHOWRIE, ALK 34, FBRKIH, ~v=—KT74,
OS5 HTH oM. REERTIE, 2009 £ 5 2019 FETILHONLWEE D
TR ENRE L, R¥E1THERE 2 EROT7T -2 2L, Bikhe 74—

K72 b DORHEE O EMEZ RS L 72,

B. HIEHH

a. BWT

BWT iCit, 4kgD AT 4 v v A=V EMERAL 2 &$ GO 7 4 v 2T 7223,
7774 VEERT T, RERICERFETASERROE T REE e L
(Figure 1-1). AR 7 4 v o L E TR ORI D 5 b ik d A& hlda b miciE

VR OHEEZANEM e LCTRMAL 22, JER 2 BT, R oaskz AL 7.
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b.30m X7 Y v }

30m A7 Y v hiE, Ax— KO- SHOEMEZFHORZ -T2y F
2y v RERHALZ, 22— 125 30m A0 FEER FICNRE OIRESEIEL
iRz T —v e L, PR %z 100 70 1 B ClE L 72, BE X+ 2K E

i &2 PR A 2 [TV, R otz M L 7.

c. 1.0kp DAFMICL 2 mER XY v 7 HEREL

EERICIZ 7 —= v 7 2 (Power MAX VIII, % &ttaF I 2aFx—r) %, £
o, A LTI 10kp ZH VA, TR+ —I Vv I Ty T R2iToktE, AX
—FOAKTI0 ORI RX) v 7 2fThbdlz, ~X ) v 7o, BRI E)E
Uizt d @2 EfE & L CERA L 72, ME X+ ik B IR % e 2 [1]

fTv, Rejioitixz ML 7.

d. KRR T —

RARMEIBEFZ T —EHOMETIX, XV =~y 7 ZATD 10 B0l i~x) v
7%, 2B oREREARER AN T3 ey FEBLE oAV ST
Y T RIToBICHIEEIT->72. 3y POBIER/EL L, SV —-LAMOMERE
Zay b L, MFOEFBEZ T XM ERERL, RREZHEME LTRAL

7o 7ad, HIEE 1[I L 7.
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e. SLJ
SL] ®#E TIL, #EREICRIZBERD A 2 v 2Tz, W& o KENEE % F]FH
LCKFETmICBkEES 2 X 5 1cdgn L7z (Figure 1-2). HIE X 2 [HfTVv, BWi

DECEKZ ML 7.

f. STJ
ST] OHIE T, #EEICRIIBIED 2 & v 2T, Bk o KEEE % F]H
LT, KEFMIZHRELBEICT3IAMN I FDY Yy 7233 X5ICfERL T

(Figurel-3). #IE X 2 Bl TV, BWITORERZEAL 7-.

g SJ

S], CM] BX U R] D#lliEICIZ, 2vx 27 b=y byx7a (BRAE&H DKH)
ZEER L7z, S] oMIETIE, KREIET DAL 90 Tl L 2 L8506, KBz
W RIS Bk & € 72 (Figure 1-4a). BREER: O @i 2> o B & CIC B L 7z K[ A

o, BkEmEREL L7, WEF2EITY, ROz L 7.

h. CM]J
CM] o#lFE clk. MFLMOMEICHEZ, BEIZLZRE» O KEIZH WL
Ik X ¢ 7 (Figure 1-4b). BkEERF OB 2> & &M F CIic B L 2B 2 &, Bk

ErEH L. HEZ2HT Y, BWHORREHEAL 72,
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i. RJ-inex

R] O#lETIE, wv b LCh5RO#EfEY ¥ v 7% fTb4d 7z (Figure 1-4c). #R
HiTiE, BHIRREZE T3 X9 R LA S5HEOY Yy v 7D 9 b iixEfiE % HE 8
L, BhiES % Z o BkiEo ERT OB TR L 728 (RJ-index) 2 & H L7z, Ml
ENL 2 TV, ROk x AL %.

C. #

_I_

=({11}

Mat B, P EERZE TR L7z, HEH O FTIciE, Sigma Plot 14.0  (Systat
Software Inc.) #Z{#H L 7z. & FEMOBEIEMEDO LLBICIINIED D % t-test &, &%
HETEHB OMHBE oM EICIZI YT YV v ORI HBEREEZ vz, 72, fEEKi

5% A e L7z,

A. TAAF Score
IAAF Score % 14ER L 2FERZHE T2 &, 2 TCOHBEOMEDL 2 FRITE W
TEL, ZDO¥HEHEIZ 1 HFERT T754.0£57.6 i, 24ERXT814.5£50.3 15 TH 7=
(Table2-1). 145X & 2HFEROERIAERE (£=-9.732, p<0.001) THYH, Z D

EEROVHEfEIL 8.2% TH o 7z,

B. BWT

BWT O HI5EME X, 14X T1648+1.61 m, 24EXRT16.96+2.02 m ThHh Y,
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MEOMICHEERZR IR LN D 57 (Table 2-1). TAAF Score & oM
2, 2ERTREEREOMHBBEBGE AL NZA (1=0.417, p<0.05), 14EXTIZ

FRR O BIRIZBZE X N - 7z (Figure 2-1).

C.30m &7V v }iE
30m A7) v FEDOHIEMIZ, 1HEXT43110.23%, 24K T 4.1810.20
THY, MEOMICHEELRERIIAON D 7= (Table 2-1). IAAF Score & D

BhEME T, 1R, 28X EDICHEELRBEREAD SN d o7 (Figure 2-2).

D. &ff 1.0kp IC X 2 Fm~ XV v 7[5

A 1.0kp ICX 2 RE ALY v 7 REEEIE, 14K T 234.0£14.2 [6]/45y, 24
RC241.4 £10.4 [8]/4yTH o 7= (Table2-1). 1R L 2HERDERIIHE (¢=-
2.024, p<0.001) TH Y, Zom LD VHEIL 3.4% TH - 72. TAAF Score & D

BREMECIX, 14K, 2HEXEDICHELRBBREIED bNind o7 (Figure 2-3).

E. i KRIE[#ER T —

RRERRE ST — 1%, 1R T 1206.7+£213.4W, 24X T 1295.0£117.8 W T
» o7 (Table 2-1). 1R e 2HERDERIIEE (=-2.319, p<0.05) TH Y,
Z ol FROFEHEIL 9.6% TH - 7=. IAAF Score & OBEM: T, 14X, 24

AR EDICHERBERIZARD bk o7z (Figure 2-4),

34



Jamod JGoJIeUE WNWIXEW Wd 'dy0T 1e
Mogla wnwxew ‘dyo T dapul dwnl punogay Xapul-ry ddwn( uswasow sagunod Ty dwn ienbs g idwinl ajdiag Buipuels ‘s ‘dwni 2uo) Suipuels s
IMOJY] plesileg LANE SUIDSWIOE WOE 15T "SA TO0 0> s e 5T SA'TO0 >4 15T "SA'SD0 > dy "321A) pawlopad alam ssaull) [ed1sAyd Jo sJUsWBINSEIN

<BEIFE 06t -E201 LU FOS6Z1 GL61-L08 FELEFLO021 MM
sl FFFE LSE-812 caF DLFF LIRS B5Z-LEG1 ErIFOPES widd “ay |
GELFLY- 9g-1'1 YOF0E 9g-El FOF1LE DEELL WD HEpU-TY
wFFFEE L'80-8'8E wFLFELY CEo-1'LE (WS wa Mo
WFEFOF 6'25-2'FE B FFE0F 0'E6-G'EE E'SFS6E e

9Z+110 eE-0L 90508 e6-1L 90+F6L wrjs
LSEFOT 1'E-97 0T8T 0t-52 ZOFLE w'rs

EHFIE G0E-EEL DZF0L1L 961=-Z°EL ol=5al WM

L8F++E 9v-8C ZO0FEF 6F-6'C Z0FEF 98 'Wog
WS PFEDE 068-52L et 0SFEPLE £E2-G09 FLEFO0PEL 005 Iyl
afueyn ¥ (XEW-uy) afuey s 7 uaepy (XEp-uIpy) afuey as F uaEly

puz

=]

"A}sIaAIUN J8 3peid puz pue IST 2y} JO SIaMoJY] U] 21035 JyY| pue ssaully |ealsAyd "T-Z a|qeL

35



Athletic performance (IAAF Score)

950

a00

850 +

800 4

750 4

700 +

650 -

® 1stgrade (r=0.188, ns)
600 1 ® i3 2nd grade (r=0.417, p<0.05)
y=10.406x + 638.03
550 ; . ; ;
12 14 16 18 20 22
BWT (m)

Figure 2-1. Plot of backward throw (BWT) versus athletic performance
in throwers of the 15t and 274 grade at university. Two measurements were
carried out for each subject (n=24). Athletic performance is expressed as
IAAF Score. There was a significant correlation between BWT and IAAF

Score in the 2" grade but not in the 1% grade. ns, non-significant.
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Athletic performance (IAAF Score)

950

200 - ~ R
W : N
{ _:] ® N Q L
850 A = U0
e 7 . o
r:*J ':::-'l' = l:_.}:l r-:}
= 185 o - ®
O o0 @ ®
750 ® =S G C "]
WA . .‘I’:l .
-~ @
700 L ] ®
-
8650 +
@ 1stgrade (r=-0.050, ns})
6800 4 ) 2nd grade (r=-0.234, ns) ®
550 T T T T T T
36 38 4.0 42 4.4 46 4.8
30m (sec)

Figure 2-2. Plot of 30 m sprint record versus athletic performance in
throwers of the 1%t and 27 grade at university. Two measurements were
carried out for each subject (n=24). Athletic performance is expressed as
IAAF Score. There was no significant correlation between 30 m record

and IAAF Score in the 1%t or 274 grade. ns, non-significant.
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Athletic performance (IAAF Score)

850

@ 1stgrade (r=0.155, ns)
900 - o O
3 2nd grade (r=0.307, ns) o O
OQ o
B50 .‘}
o O ®) % O ®
o 0g ® 09"
750 - P ® " o
° o o
700 4 .
® ®
850 -
600 - ®
550 T T T L L] I ¥

190 200 210 220 230 240 250 260
1.0kp (rpm)

Figure 2-3. Plot of maximum pedaling revolution at 1.0 kp versus athletic
performance in throwers of the 1%t and 2! grade at university. Two
measurements were carried out for each subject (n=24). Athletic
performance is expressed as IAAF Score. There was no significant

correlation between maximum pedaling revolution and IAAF Score in the

1t or 24 grade. ns, non-significant.
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Athletic performance (IAAF Score)
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Figure 2-4. Plot of maximum anaerobic power (PW) versus athletic

performance in throwers of the 1%t and 2! grade at university. Two

measurements were carried out for each subject (n=24). Athletic

performance is expressed as IAAF Score. There was no significant

correlation between PW and TAAF Score in the 1% or 27 grade. ns, non-

significant.
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F.SLJ

SL] o #IEME X, 1 X T 2.72+0.18 m, 24K T 2.7920.17m T&H - 7= (Table
2-1). 20ERIZEE (=-3.421, p<0.01) TH Y, ZoH EXDFEHHEIZ 2.6% T
» o 7=. TAAF Score & OBEMETIX, 144K, 2 FERE b ICHELIEDHBIER

BH N (1HERX r=0.411, p<0.05; 2 X r=0.408, p<0.05) (Figure 2-5).

G. STJ
ST OHIEMEIE, 14EK T 7.9010.62m, 24KT7.96+0.61m Th b, FiH
DICHEELREZR IR SN2 -7 (Table 2-1). TIAAF Score & o BiE# T,

1HER, 2R D ICHREREBERIZZED b 7D > 72 (Figure 2-6).

H.SJ

S] DHEIEMEIX, 1 LR T39.5£5.3cm, 2FERXT40.9£4.9cm TH - 7= (Table
2-1). Zo#EBIIAEE (1=-3.490, p<0.01) TH Y, ZoH RO FHfHEIZ 4.0%
T®H o 7-. IAAF Score & OB @#EMETIX, 14HFR, 2HE4EXRE HICHEERIEDHE

Bfaa A bz (14HFER r=0.528, p<0.01; 2 £X r=0.582, p<0.01) (Figure 2-7).

I. CMJ
CMJ o HIFEfEIX, 1 FRKT46.4%£7.1cm, 2R T47.9%£7.4cm TH - 7z (Table
2-1). 14ER L 2 ERDERITHEE (p<0.05) TH Y, 2 0H L0 FHMHE 1T 3.3%

TH o 7-. IAAF Score L OfHE M TIX, 1HEX, 2FEXRE L ICHE R IEDOHEIR
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] ®
‘ @ lstgrade (r=0.411, p<0.05)
. y=135.67x + 384.54
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y=12584x + 463.32
24 26 2.8 3.0 3.2 34
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Figure 2-5. Plot of standing long jump (SLJ) record versus athletic performance in

throwers of the 15t and 2"d grade at university. Two measurements were carried out for

each subject (n=24). Athletic performance is expressed as IAAF Score. There was a

significant correlation between SL]J record and IAAF Score both in the 1°t and 274 grade.
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Athletic performance (lAAF Score)

Q50

900 - oC
O
o O '®
850 1 g o
& ® O
o o® L 'S
750 ® < @) a
v Deg o
700 4
e @
650
® 1stgrade (r=0.245, ns)
600 ® ) 2nd grade (r=0.373, ns)
550 L T T T T L]
6.5 T0 7.5 80 85 90 95 100

STJ (m)

Figure 2-6. Plot of standing triple jump (STJ) record versus athletic performance in
throwers of the 1 and 274 grade at university. Two measurements were carried out for
each subject (n=24). Athletic performance is expressed as [AAF Score. There was no
significant correlation between SL]J record and IAAF Score in the 1% or 2" grade. ns,

non-significant.
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Athletic performance (IAAF Score)

950

900 - 9
850 - ') s O

800

| o2
750 #cii .(_J °

700 - = B Py
@ 1lstgrade (r=0.528, p<0.01)
650 - y=5.7459x + 527.19
500 4 ® O 2nd grade (r=0.582, p<0.01)
y=5.9854x + 569.53
550 ; ' ' :
30 35 40 45 50 55
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Figure 2-7. Plot of squat jump (SJ) record versus athletic performance in throwers of
the 1%t and 274 grade at university. Two measurements were carried out for each subject
(n=24). Athletic performance is expressed as IAAF Score. There was a significant

correlation between SJ record and IAAF Score both in the 1%t and 2" grade.
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R A SN (1 X r=0.538, p<0.01; 2 %X r=0.511, p<0.05) (Figure 2-8).

J. RJ-index
RJ-index 1%, 14X T 2.1£0.4 cm/msec, 24FERT 2.0£0.4 cm/msec TH b,
MFEOMICHE R ZRIIA LN o7 (Table 2-1). TAAF Score & o B#:C

i, THEXR, 28X DICHERBERIIFED S5 d - 72 (Figure 2-9).

K. H5E H H [ o B
HEEH M o HBE %% % Table 2-2 35 X ¥ Table2-3 ic/n L 7=, BiEMEH ©—
BEMRE L. SL] &S], CM] @ 3fHTIZ, WFhofladbricsnwTd, 14

K, 2HEREbIC, e EmoMHBEREABER I L.

L. TAAF Score 2t & KL HIEIEH 0 &{L3* L o B E 1k
1 ERXRDOFEEFRICX T2 2 FERrO 0B G2 LLE L L, TAAF Score DZALHE
CERMTHEHOZK L OB EBRET L. 2%, S] o&{LEK L ofico

AEREOMBRGAREY bz (r=0.437, p<0.01) (Figure 2-10).

AREBEOHMWIE, EBOEEREHEEE N L A REE7 4 —A+ P 7R MHEH
ERET S L ThHolz. RpsMHOKBREZERIK TSR TELR D,

B5E ) o E 121X TAAF Score # W 7=,
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Figure 2-8. Plot of counter movement jump (CM]J) record versus athletic performance
in throwers of the 15t and 27 grade at university. Two measurements were carried out
for each subject (n=24). Athletic performance is expressed as IAAF Score. There was
a significant correlation between CM] record and IAAF Score both in the 1%t and 2

grade.
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Figure 2-9. Plot of rebound jump (R])-index versus athletic performance in throwers
of the 1%t and 27d grade at university. Two measurements were carried out for each
subject (n=24). Athletic performance is expressed as IAAF Score. There was no
significant correlation between RJ-index and IAAF Score in the 1%t or 2" grade. ns, non-

significant.
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Figure 2-10. Plot of percent of changes in squat jump (S]) versus percent of changes
in athletic performance in throwers at university. Two measurements were carried out
for each subject (n=24) in the 1t and 2" grade. Athletic performance is expressed as
IAAF Score. Changes are expressed as the ratio of record in the 27 grade to that in the

1st grade. There was a significant correlation between changes in SJ and IAAF Score.
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BWT & itk )1 & o BAfR

BWT TlE, 207 —%HTHRY2EH T 28 % 2k 5h, &EEH
DEHFEZ LAKML T2 T XAMEHTHZ EEZOLNDE., TLEEMIT S
AR & LT, 29 (Jones 1988), v = —# (A > 2013, Terzis et al. 2010)
B XML (FiHS 2018) ozhZFhick T, i Gigk) & BWT & o
Mic EoMBBEFRIA LN Z &35 1F 5N 3 (Zaras et al. 2016, Aoki et al. 2015).
— 77, SR H B E 2 R T o 2 AREERTIX, 2 FERICD ARFH S (IAAF
Score) & BWT D REIC[AEDOBGRARD bz, Lo BiTisEcid, wihnd
IAAF Score D25 800 rilA L@ Efgif &A% & Eh T s, RERTIZ, 800
MU EOBENEAELAEZER1IERCTIZASA, 2FRTE 16 A THo7-. BWT
T, RN 22O B E A~ i B2 o BIBY A~ RET 2E X A
BETHY, —EoHEMBpEL SN HEEHTH 2 (FHS 2018). chbn L
225 0%, BWT i, BikErRS 25RO PEwEHEE ICEL 7 XA MEETH

52 LHRBING.

27V v M w0 R

Zarasetal. (2016) ¥ X UHZELS (2009) (3, HEEEH @ 2 &R i 30
mA7 YV IEDXALLHEENEZRFICHRTL, &5 560 30m XA 7Y v FE
DEALEFHEADPETLTCRAELEZZEZHEL TS, ZOMED 5 Zaras et
al. (2016) 1%, 30m X7V v FEDX A LT X 2BEIIOFMAHENTH 5 & H

L7z, —J77, &&5 (2009) &, Bt e 30m ED X A4 L L DRI BE M >R
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DONBENZ DL, ZOEMEEZBEL Twd, AEBROMEEIR, chrxXfHFT
25D THD5. HOEEER AL N VB E LT, Hicko THRIEINE VY
—PEEoTH, REPBEICEE TR IOM AT VI EDXA LPETT S
TENRMERING.

EEEREOREDZ 2 b b, RIBFEH C I3RSy % %43 5 720 o BF 13K
O CHEBE TG, 2hicxf LT, 30m 2 7Y v FETIZN 4 BREES) % fk
BT 2LERHY, 30m 27 Y v b ETRBEEEN O EE RS 0 KB
o -AlREMESSH B, 30 m& Y b 20 yard (K7 18.188m) FED X A Lk i
Fheofilic, mOuBEMERD 2 2 &2 38ERTICHE TN T2 (Morrow et al.
1982). L22L7%&s b, 30 m XV bRV RO AR Z RS L 226iE, <
DWELAICFALNE Y, S5, COHICOVWTHLPCTIHERD L. KK
BRI SIE, Pl d30m X 7Y v FERBERENDOFMICHH RN

EBTRRING.

B 1.0kp IT X 2 ~_KL Y v 7 I & Gl & DBE%

EEEE FERAYVHBHEI LI A -2 COMEE)TIE, KEIEW &3 7 4
= VAN L CARAEMEHIC Z R bR w, Lizdio T, T T X — &% Hw CHl
EINTZAT —3BE oA REECRZ A THEINE. Aff 1.0 kp TOD
HEREH~XY v 7 E bR o E X, RERG I TmWHEHETEI T
W3 b DD, HEFHEEOEKNFME L COFMERHEL 2T A>T, B

N1t oBEEICOWT oG TIE, MEDOEFBIEF N L —=v 73 4 7 LD REHIC
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KoTRLZY, EOMBEBRIEALNIZEELALNEVEENDH L T L AR
NTEY (HEDL 2009), REBRTIEELXFT2HR1HO N,

WmE L oRMIcE CEREEA A L N2 WER E LT, 30m X 7Y v bk R
GEENE R ORENEZ b NS, BIEfTb LT 2 kTl EBFRER T,
RENVEFFH IS L7010, REANVICKERNEMALLERD L. 2D, &K
EEEEACET 2 T T EORMEZET 3. 2o k) AEHEED o, EHFHEA
EHD T — 35l E e v, REBROFRIL, P27 & b REOEB X T,

RE2XY) v ZREEBUI A RFHEERE S w2 nwl L2 RRT 5.

AR T — L) L oBR

HEsE Lo A — 2 & v <, BEBHEE O RKMEER 7 — & 5Ffi - T L 72
WERD R0, BEOEHZNRICL ZfFEics T, gl (Landolsi et al.
2014) B X % Y #% (Bouhlel et al. 2007) TiF, RAMEEEHE Y — 25N % 5T
flidT26MAEECTHZ I ERRINT VWS, THICH L CAERCIE, HEEH
EEEE A NRE LEGE, ToRAEREOONE VI LB INL. WMo
THFFH TN 2 BEHREOEEBFE2EZET 5L, 30m A7V v rEBLIY
MR OB A L FRIC, 10 BoiEBiZ 3 &y T O &\ 5 EEEEICRED

HBHIENEZLND.

Yy v 7R EHETE DR

AKEEclE, SL], S XU CM] &5t & olicAERIEOMHBEREGRLH %
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zt, $7,SL], S] X CM] oI EMEA L OBE#EEOmE - L BAEEI N,

b 3 ooHOELIL, ZhoOEMEICH LT, HOMIERES X Y B
IREFE I I FAEBE I O H R AE S ICKE WS e Th D, TS TR, ZoZ(
RPN OZAE L oficd, [EOMBBRSA b, S] Mk L 2R

e oS 2 MEREH TH Y, KB A IO I 72 0K L 2R A, #

Zlﬂ

BEhua XA RMT 22 ERRBIND.

—77, RJ-index 3 X O ST] TI&, Btk & ORICIIBEME TR O NR Do 72,
MYy v 7iE, SSCHARELHEET2EHTHY (KT 5 1993), Hii1721F Tldk
SMEDHMEN S EEZEATZ2ERE 25, ST TlE, 5Ky v 7OEMND
AEICHET 5. ST 7z L 2 MR E CTH - T, YlLFEERNRL LEGE
WY) 77 A Mgk b7 \wZ & (Chuand Vermeil 1983), £72, F v 727 5 2D
BEFEEICBWTO R, ST] LHEMMEE oOMICBEEr AN Z LR L%
EET 5L (LS 2011), RJ-index % STJ (%, BifiL ~AREwEfiECx L
TIx, »2BREAM LN L 7% 2 AIREMHEDLH 5.

PlEofERic kv, SL], S] X0 CMJ 2, SEBHEREHEEE omEhicE
LN ZFMT20ICEMTH L Z ERRBINS. b o@EBEA I

W BRI, BENIOBEENER CTHLILTH 5.

AL O HIIL, EEEEEREHREE L AR 4 — F 7 X Ml

HEZRET D22 THY, Bradfi@siiid 24 42 x5 ic, TAAF Score & fE 4
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DT A+DOKEE DBEFRERET L 72, HE X 1FERE 2HERKD 2 E To 7%, £ 72,

MEEEIZ 30 m 2 7Y v b, BWT, SLJ, STJ, SJ, CMJ, RJ, 1.0kpic X3

RE_ZY) v 7R L ORKEBE ST —CTholz. BONTMBIUTO

HBYTH .

1) SLJ, SJsLXUCM] TiE, 2BOHEED WFRICHENTD, HiS (TAAF
Score) & ORICIE DHHEARRR 234 & L7z,

2) SLJ, SJ, CMJ @ 3fEHMI<TIE, 2E0HEVFRICEBLTY, FRAZNE
DN ED MBI R 3 B S 7z,

3) mirihoZtRe SJoZ LKL oic, EQMHBEBEREED >Nz

4) 30 mzx 7Y v riE, BWT, STJ, R], 1.0kp IC X2 HEE=ZY v 7 [EEL
BLUORKEEE N7 —CTlE, 1FX, 2HFRXROT, b LIEHGIC

BOLTHXN L ORICHRERMHBERRRE A N o 7.

AEofERic kv, SL], S] X CMJ 23, EECRBEHREHEE 0Bt ) icE

LR %l T 20ICENTHEZ ERRBINE, cndoEHERICH

W5 R, BENPOBERENESTHL L TH 5.
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BITE THHOBRRENM I FRIEREN OFFE (RE 2)

1. Hi

EE 1 Tk, BERY Yy 7%EH (SL], S BX U CM]), ZoHTdhiic,
FribIRRE 2 & IR CRI N 2 RIET 2 S] 28, RiBEiiE ok 25+ 21EHE &
LTHHAThZZLRRDLN., —F7, 30m A7) v FiE, 1.0kp TORER
Y v 7 EEE D B IFRKERF ST —fEix, FHMEEHE LTEL TwAan
LR EINT, ZOBEO DL LT, REORBH L 7 X b coB)ERRH 2 5%
nHZEeHTFons. BERMEIZ, 30 m 2 7Y v FETIE 3~4 B, HiEHI L
TA—=RTAPTIE 5~10 BlITH 2. chickL <, HIEEEMEROFEEE
i3 2 LA F T Y (Morriss et al. 1997, H & 2007, Isele and Nixdorf 2010),
FTERARGNZITI50EFY ) — KO T HEWIRITH 5. 20 X ) miEwvici
LT, 30 mA7Y vV FRPHIEHIAIT A -2 %2HH L 77 R b Tlx, KIEHK
DFEFFEER T I KM I N rocbFELILND,

oD lhbiE, AZYV VY FESCHEREILIT A -2 7 X+ OEERRE %
INECTXYERBICREST L, BEEOS VTR ORENEZFHIS 2 7 2 b
KB EDBHRING. L2 LARL, TNETIORICOWTHE L 205X
BRINTWAR, £ 2 CTRERTIE, BIFFFMAFECATY v P X UCHEBHED L
TA—2 TR, RBHEEFOFEEOFNMEE L THATH 2082100

WTHRET L 7=,
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2. Jiik
A WR#F

WERE 1L, BEERAEME T2 11 LB TRAEFEEETCH Y (Fin:
19.64+0.88 1%, H & : 177.49+5.45cm, {RHE : 92.29+17.24kg), fEH o NI,
24, MER24, ~v~—H34%4, COK44ThHo7. T/, BiRHE
oMNRIE, RERBEOBKZSICHERBEAH2H 84, hwH I/ THY, Al
HEDSDH 5 AL, 2EEOFESTAERBREZAL T, Bk e LTt
2019 FFED Y — X v RA P EEMAL . B L~ i3 TAAF Score 25 C 786.0
504 R ThH oI,

BRI L, KO EE S L OHEZHHAL, FHICTERSMNMOFRE % 15
7o REBRICHEAN D, HRERKPEKFREA KR — v lERAIFZERNC B v T a2

EBEEZ I KA EE7- (No.31-91).

B. HIER B X T
KREEL, EREKRFLEILOF » v X ZADKEE (10yard 2 7Y v ) L
FL—=v 278 (HEEEIZ A T A — &) ICCEMLZ. HTEIZ 202042 A2 3

Hoic, 3EICHTTiTo 7.

C. #lEHH
a. 10 yard x 77U v |

10yard A7) v b D X 4 LDWUEICIE, HEE (Fr—7—-TCi X4 IvIrv
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AT Ly b)) BEALEZ. AZ—FrBLXPT—AHEEDKA D 50 cm DfF I I
HEEZHREL, 24L% 10000 1 CEHIIL 7. HEF 2 RFEHL, B

TTDEALZHEME LTERMAL .

b, HEEHE T L2 X — &2 X 3 e [l HE 5K

HEZHE TV I RX — X2 X 3 i oFHlicit, X7 —<vy 7 2 VII (27 3
AR—=VHRAEH) 2FEALZ. o CEEHEEECHELZRZY) v 7o
BB OMESRMEZHO I LG ITAD DR\, 2 2 CTARPR IZEY] 7 & fir
PR T 27200 T -2 /{720 ICERICHFER I NTE ZLLENEET
ZEf lkp iz, 3 kp, 5kp D3 DDAMZHRE L 2. &AMV THRIBH
B EBNXITRIM A ZE L, 10, 2 B0, 3HE 0 3 o EB) RN % &0E L,
Gt 9fHE (1kp-1,1kp-2,1kp-3, 3 kp-1, 3kp-2, 3 kp-3,5kp-1,5kp-2 X U5
kp-3) DHEEITo7-. FHHIONEFFIZ T v XA & L, W ICHEL 3 HE o
LCatillZz ML 72, &FEHIC-OZ 2 MHIEL, R oz illEfEe LT

HL7.

D. #&t

Mt &3, P EEERZ TR L2 B oBRE I3 YT Y v OoRZMHBERE 2

Mwiz. 7, fElREIE5 % Rime L.
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A. 10 yard A 7Y v }
10yard 2 7V v P DF¥H £ 4 L1%, 1.67£0.13 ¥ TH - 7= (Table 3-1). 10 yard
A7 Y v D& A L L TAAF Score & DI HE R IZA 52 o 72 (Figure

3-1).

B. HEEHI VI A —XIC X 2 fm~ XY v 7Bl

HERH T )L I A — X X % fixm MR D #53R % Table 3-1 12/8 L 7. &&= [BI#6%L
13, 1kp-1C 178.6=14.2 [[l/4y, 1kp-2 T 218.6+11.1 [/%r, 1kp-3 C 238.8
+7.7[0/4y,3kp-1 T 154.6+13.3 [A]/4y, 3kp-2 T 195.2+12.8 [1]/4y, 3kp-3 T
213.1+7.4 [a1/4y, 5kp-1C 139.4+17.6 [al/4y, 5 kp-2 T 178.4%17.2 [1l/%, 5
kp-3 T 194.2+11.5 /5 TH 7. 1kp & 3kp it BT 22 TOHFEHEE & IAAF
Score & DI HE B 2 BE M 13 A & L7 2> o 7z (Figure 3-2 3 X O Figure 3-3).
—77, 5kp-1 BXU5 kp-2icBIF2mm_XY v HEEE L TIAAF Score & D[
KCEHEELREOMHBEEGS AL (5 kp-1 r=0.626, p<0.05; 5 kp-2 r=0.603,

p<0.05) (Figure 3-4).

C. MI7E H H [ o Ba
#MEIEH B o AHE (R % % Table 3-2 /R L7, KETIE, 3 kp-1 (r=0.706,
p<0.05), 5 kp-1 (r=0.668, p<0.05), 5 kp-2 (r=0.612, p<0.05)F X O* 5 kp-3

(r=0.620, p<0.05) DI IEDHEIBERSA A L7z, 10yard A7) v b ED X 4
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revolution in cycle ergometer.

Table 3-1. Record of 10 yards sprint and maximum pedaring

Mean = SD Range (Min- Max)

10yd, sec 1.67+0.13 1.44-1.86
1 kp-1, rpm 178.6+14.2 166-212
1 kp-2, rpm 218.6x11.1 198-243
1 kp-3, rpm 238.8=x 7.1 230-257
3 kp-1, rpm 154.6+13.3 130-185
3 kp-2, rpm 195.2+£12.8 198-243
3 kp-3, rpm 213.1x7.4 205-231
5kp-1, rpm 139.3£17.6 121-179
5kp-2, rpm 178.4+£17.2 138-206
5 kp-3, rpm 194.2+11.5 178-218
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The number of subjects was 11. 1kp-1 indicates that subjects

pedaled a cycle ergometer with maximum effort for 1 sec at 1



Athletic performance (IAAF Score)

200
880 -
r=0.185, ns ]
860 A
B840 -
820 A ®
800 - 8

780 4 @

160 4
740 A &

720 - ®
T0O0 -+

680 . . T T
1.4 1.5 1.6 1.7 1.8 1.9

10 yards sprint (sec)

Figure 3-1. Plot of record of 10 yards sprint versus athletic performance in
throwers. Athletic performance is expressed as IAAF Score. There was no
significant correlation between record of 10 yards sprint and IAAF Score.

ns, non-significant.
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@ Llkp-1{r=0.332,ns)

880 - -
. ) 1kp-2 [r=0.014, ns) & {2 v
w il
E 860 w 1kp-3 (r=00127, ns)
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5 ® D v
£ 720
= ® N 0w

& O v
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ﬁgﬂ' T T T T T 1
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Maximum pedaling revolution (rpm)

Figure 3-2. Plot of maximum pedaling revolution at 1 kp versus athletic
performance in throwers. “1kp-1” indicates that subjects pedaled a cycle ergometer
with maximum effort for 1 sec at 1 kp. Athletic performance is expressed as IAAF
Score. There was no significant correlation between maximum pedaling revolution

and IAAF Score. ns, non-significant.
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Athletic performance (IAAF Score)

800 -
® 3kp-1 (r=0.438, nz)

880 - ) 3kp-2 (r=0.179, ng) i ® v
860 1 w 3kp-3 (r=0.364, ns)
8

840 | g Y

| ® v
820 - ® O v
800 4 ® 0 v
780 di ® o ~ O v

® Oy ¥

760 - b
Tdﬂ =1 . l:';l '
720 -

| * o Uy
700
EEU T T T T T

120 140 160 180 200 220 240

Maximum pedaling revolution (rpm)

Figure 3-3. Plot of maximum pedaling revolution at 3 kp versus
athletic performance in throwers. “3 kp-1” indicates that subjects
pedaled a cycle ergometer with maximum effort for 1 sec at 3 kp.
Athletic performance is expressed as IAAF Score. There was no
significant correlation between maximum pedaling revolution and

[AAF Score. ns, non-significant.
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@ Skp-1({r=0.626, p<0.05)
ago | »=1788x+536.99
() Skp-2 (r=0.603, p<0.05) ® O‘
860 4 y=1.8043x + 464,01 —=======
840 |V Ske3(r=0.463,ms) ® ©C w
® O \

u EEG Ly . O f,'
S 800 - @ / O w
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b ® ° P R
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?'d{] i . .-"'.1".‘ (:N
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® O v
] O
700 4 b
680 . . . . ; .
100 120 140 160 180 200 220

Maximum pedaling revolution (rpm)

240

Figure 3-4. Plot of maximum pedaling revolution at 5 kp versus athletic

performance in throwers. “5 kp-1” indicates that subjects pedaled a cycle ergometer

with maximum effort for 1 sec at 5 kp. Athletic performance is expressed as IAAF

Score. There was a significant correlation between maximum pedaling revolution

for 1 and 2 sec-exercise and IAAF Score. ns, non-significant.
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LTI, WIENOHEHE & b A REABEE A Ok d o, HIZHEI L I X
— 2 X pmE PR T, EEOEEBICHBEBERAE A o0, HBEIREUL 3 kp-
3¢ 5kp-3 DMITRD Eh o7z (1=0.924, p<0.01). £7-, FAMICEH T2 3 M

DR ORIC 3, 2ToMAabE Il TIEOHBREFRLE AL T,

KEBTIL, REITHODNTELEZRAT) Y IFBIVPHEBEEIAL T A —XF A X
b, BB 2B RET S & T, BRIBHFE OB 2 KL = Ty oliEx
i cE 2| EORMBRIAEE N, chET, A7V v TR MTI30mED
LZCHVWONTE ., KEBOER2HI1X, 20 1/3 ¢H 2 10yard I EFHE%
foTh, ARAAFMEB E 3 AbAhn RSN, HES (2009) 1230 m
A7V v x4 LEHEOMICAERERBEES AN o BB DO 1 D8 L
T, BHEOREIEEL CW 2 ARERZRERHL v b, REBRTIX, 10yard £
D& ALEFREORIC, FETIRAD > 728 IEDOMHBBEGRAFEET 22 &5
h7z (p=0.096). £7z, 10yard EDKAE D EH o7z 2 %1%, REIRDEWL
HEThHot., zoho 1 LEeEREoFEEACE W TEREIO NEREEEZH T
2ETCHo7,holE, ATV VYETFALZDHDR, 74 —ALFTFTRA MBI
ZIMIEHE LCEL TRV DEEZLND.

—75, 3 kp-1, 5kp-1, 5kp-2 B X U5 kp-3 D 4THH TIF, KE L IEDOMHEIE
BHEBL LN &L, mEm_ XY v 7RI LT, REOBRER W EB RV T

4 T EST B LB L TWw3B, TIAAF Score & O BE M TIX, 5kp-1 & 5kp-2
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WKEWCTIEDHBARRBRA AL 2., ZofERICmz, 1kp & 3kp DEAMIBLUS
kp-3 TIIFMOBEBAEEIN L o722 L2 FET 3 L, 5kp THIBO 7 %
P2, R BICRESET I vwoTcldnl, ~ED0EEY%Z I R oM T
52 RPMEEINIEWHREOREEKML CwidboeFExZLNE (HEL
2009, EHE S 2013). Zh & BE# LT, IAAF Score & D AHEAGR%EL2%, 5kp-1> 5 kp-
2> 5kp-3 DIECEA o722 & FHKEWHRTH 2. £/, FAMICE TS 3IH
Mo RkEEEEROMIC EOMBEBEREAL Nz L, 3SBRoxZY v i, &
i DBEWICED 53, TAAF Score L AEGBEER AL N D o722 L 226 (T,
3BT 2 MICiE, ZRIVEVEBOTFZ N FERZBNEEIKD NS
ZEBEILND.

M EofERe o, HEEBERESREE o RNFHEEBEE LT, (1) A7) v T
A MFHEL Tz e, (2) kW& an (Gkp) THEH (1~2 ) ok
REY v P ERTH L ENRBEI N, SHRIET, XY RERAFTOX

FY)Y I TAMCOWTHREAT 2 LELRH 3.

5. %Y

AREBOHWIZ, BERMAESRTY) v EBLXUPHBEI LT A —-ZT R
kA3, BIEEECE O T 0B IR oFHMEEE & L CHEHTH % 2
BRI DOVTHLPICT EZ L THo e, RFEFFHRIBHEFT 112 2R E L,
10yard £ED 2 4 LB X VHEBHIALI A -2 2HniRkE~<2 ) v ZREEEK (1

~5kp DA T 1~ 3 W OESE)) OFHHZ T, HIEM L HES (IAAF Score)
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COREHERI L. SonNHERIZUTOMWEY TH 3.

1) 10yard A 7Y v FED X A4 L LT & ORICHE B = MHBEREGRIZED b
o 7.

2) 3 kp-1, 5kp-1, 5kp-2 BX U5 kp-3D 4 >oDHEEEKEE DBICHER
IEDHBR RS A b Tz,

3) 5kp-1 X U5kp-2 L FEH N EDMICHEEREDCHEABEBRIEE I,

P EofERr o, HEEBEREHREEORNFHMIER L LT, (1) A7V v 7

A MFHEL TRz e, (2) kW Ean (Gkp) THEH (1~2 ) ok

_EY VT EEEBA AN TH 5 T LARRI NI,
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FAE L¥HORFENNFIERS OFFME (8 3)

1. H®

KE 1T, kD07 4 = F 7R MEH LB oBEM A, SEEE H iR
ERRICHETL, BB CTHBEANICEITEN S 7T A MEEBZHAWFHiAEHTh L L
BREINT, 72, EBR2CIR, (EBRITHEHATRAVWILIREINSE) RE<LY
v PR T A B A, <A v 7O AR X CBIER 2 S o@Eshiklicime b
DICEZRDZ LT, BEHICH A D 23HEEE & 725 2 L 3HL A L %R0 7.

BB IC & 5T, BHRFOYLE X REERE R E O b HEAEKTH 5 (Dapena
1984, Hay 1985, Gregor et al. 1985, Bartlett 1992, Best et al. 1993, Hunter and Kiggore
2003, Murakami et al. 2006, Sugumar 2014). BEPLHE % & 2 7201, B2 0
Tld 7 <, K- EB=3E R P WEB) b ko b2 (Terzis et al. 2007). 7z,
T OB G T 5 RENMEDS, iR, b~ LEBET 5 Iy, REFL Tw Bk
B OEE R E E % (Thompson 2009). L7223- T, R CHl7z Y Y — &It 2 15
5 PO BRI KEER LIE L 75 5

L2 LAas s, #lEicEs T2 74 =L F 7R MICOWTORTHZIE, FTEEH
Z20FRH DY —REREN T 2 7 A VEHOFEHEZ®ET L 72D 02 FRE T
HY, FEEHORNEFHET 27 A BT 2 b 0idtmo Tk (Zaras etal. 2016).
¥/, MBI INAET R MEHIL, BERRVFTLRICBTEREARELERTH 2 (H]
FH & 2018, Victor and Artur 2003, #fl15 2011, Takanashi et al. 2020). = LT, Z#h
LDIIFED L ICBWT, o7 R FDFHEEHE & L TOFMEICOWT, {ENRA
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RPRENTWS, COBEBELTIE, TAMNCBTZEMEOHENIEL, ZD720DC
DT A B3, BAREEE I BRI I FERE ) & T IR L e\ e TH B L
FExo T3S 2011),

DT Lo, BEFEEoESERICGEVEE 2 BT 2 AT,
RS R KR 5 FHIIEE & AR VS5 EAREE NG, LA LA b, BB
FPOTHEARETHZCL22bOT, CONEREITLZHREIRIN TRV, %
CCARERTI, THIOBRNMNRERNOFHMEE LT, Ty a7y 78fFics
FBMERMB L OAT 4 v VR AT A7 X ORI E B & o B

HroBETds L 2HME L.

2. Jiik
A WRE

WBRE LR Bt R A B 11 44 (4R 19.8 £0.9 7%, &K :178.6+5.4 cm,
fA# 1 94.9+16.5kg) TH b, FHMEHONRIIMIAL 1 4, FRE24, ~v~—&
54, R34 THo. HEEELE LTiE, 2019 FEOY X VX ERA
L7z, #BRF T L, RGO TS X O EEHAL, FCTERSMORE
3Tz, ARFEBRCHELD, NHRERFRERR R — V EREREATZERHC 3 TIFSE

PR E % 2 KA %1572 (No. 31-30).

B. EE5T & i
HAE L, 2020 4 3 HIIEREREEI S b F v VX AN TEf S 7z
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C. #IEHH
a. TyvaTv IV

Ty aTy 7Yy 7 (Pushupjump: P]) OF A MICiE, avixsr~y by R
7 L (KR &4k DKH) 2H L, To 05 ot & &5 % < O 2 5HHl L 72,
PJ] ® %N /7i%% Figure4-la ISR L7z, #BREICIE, Ty a7y 7L —=v 7 ofk
Bho, BE 90 Bkl L2 REECHEL, KEZHWT EAmciEs 2 X5 R
L7z, ¥£7, FOIRIIEEL VD LURCREL L. BiiER, RoM@ENKE S LEb-o
720, BBAEIASEEEICIEI L 72 0 L2 G a 3 mshalt & Lz, ME 2 BT, BT

DELERkZ PR L 72,

b. AV VR =L =T AV T yvaTv7

AV R—L—=T Xy b, NEFRET 2T7m LS TREIEEZ1T S T L ks
3 (Bobbertetal. 1996). 1V v 2 —L—T7 X v}« 7 v 27 v 7 (Counter movement
push up jump: CMPU) 5 1F 2 iZE K OBIEIC L, P] EFkkICavy 27 b=y by
AT LML 7. CMPU O%ENE)7i% % Figure4-1b IR L 72, #BRE 1T, Ty va
Ty 7 ==V 7oA, REEEZHWCT EARICET 2 X5 fRL 7%z F
DIRIFBRE VD LINCRE & L7z, Bk, ROMENKRESLbo7b, BRI
IR L 720 L7253 mahiki & L7z, ME I 2 [T, R o AL

7=,
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'—.P )

- i
| i l ?

b: cmpu

Figure 4-1. Push up jump (PJ; a) and countermovement push up (CMPU; b).
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C. AT 4 v VER—LRT—

AT 4 v v AR =LA — (Medicine ball throw: MBT) D751k % Figure 4-2a I
N7z, BERE IR, BEICEth A M KB L), B REiT L L,
FEIRRECITICIRFE L 72 R — A ZFT ISP T 2 K S fER L 72, BEZErie L, F—
LD TS T CRMRBEEE L U CHIE L. SfTifgeicféyy (Hammami et al. 2019),

3kgD AT 4 v v AR =Tz, JEER 2 BT, BRWoiiiEz AL 7.

d AV VR—L—=TRAV AT 4L VA=V RAA—

ATV R—L—T AV AT 4 K= Zua— (Counter movement medicine ball
throw: CMBT) D 3jiti /7% % Figure 4-2b i7x L7=. CMBT %, MBT ich v v X — L
— 7 AV FEWER D o 7B TH 5. BEREICIE, 3kg DR —AZLREFL, M %
EL 2R 5, MyTicsl & ¢ 2 KBNEIEZ I LTI 972 & 948 L 72 5ldTi

2[MEE L, RWioilskz R L 7=,

e. XVFTL R

PJ, CMPU, MBT # X8 CMBT & [l 27-0ic, ~vF 7L % (Bench press:
BP) omAkZ L#EE (BP-1RM) #HIEL7Z. RV F 7L RDEEILX, RvF T v I
vy b L= —%fjicfiiing TS LZE 2AMUOY2 %3252
L LHE L7 (Figure 4-3). %72, BP-1RM #%{k&E (Body mass: BM) TKL 7=l

(BP/BM) ZHH L 7.

72



d: MBT

b: cmBT

Figure 4-2. Medicine ball throw (MBT; a) and countermovement medicine

ball throw (CMBT; b).
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Figure 4-3. One repetition maximum in bench press.
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<

D. it

+

p=(il{

et &, P EERE TR L. HBEDBIEICIZ YT v v ORI HBIRECE v

7=, fEfEEIX 5 %R e L 7=,

3. MR
A. BB & OB

Table 4-1 12, HIEMEDG +EEHERAES L OL v P 2R L. FIHHOFIHER,
PJ 1% 0.34%0.08 sec, CMPU Tt 0.39£0.07 sec, MBT i 5.840.7m, CMBT T

1% 5.9+0.7 m, BP-1RM TiZ 126.4%+28.6 kg, BP/BM Tl 1.36+0.36 kg/kg TH -

7-. TAAF Score & &8 F OHIBIIG & Figure 4-4, 4-5, 4-6, 4-7, 4-8 35 X U8 4-9 177 L
7=. 216 DT IAAF Score L HELHEA A L/ Dk, CMPU & MBT TH4 b,

CMPU <z MBI (=—0.574, p<0.05) (Figure 4-5)%%, MBT T3 iF o #l

(r=0.635, p<0.05) » @I X 7= (Figure 4-6).

B. {HI5E T H [ o> BeE 1

HIHH B OHBERE % Table 4-2 1278 L7-=. BM Tl¥ CMPU & offjic & o +HEIB R
(r=—0.606, p<0.05) 25, ZHIZxf LT CMBT & DRicFEDMBBEGEA SN
(r=0.645, p<0.05). BP/BM Tt PJ (+=0.567, p<0.05) , CMPU (r=0.684, p<0.05) ¥

L U'BP-1RM (r=0.833, p<0.01) & o RIcIEOMHBEBIR A A & 17z,
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Table 4-1. Upper body fitness.

Mean+SD Range (Min-Max)
PJ, sec 0.34£0.08 0.20-0.44
CMPU, sec 0.39£0.07 0.24-0.49
MBT, m 5.8%+0.7 4.6-7.1
CMBT, m 5.9+0.7 4.8-7.1
BP-1RM, kg 126.4+28.6 95.0-200.0
BP/BM, kg/kg 1.36+0.36 0.85-2.21

The number of subjects was 11. PJ, Push up jump; CMPU, Counter movement push up; MBT,
Medicine ball throw; CMBT, Counter Movement Medicine ball throw; BP-1RM, One repetition

maximum in bench press; BP/BM, One repetition maximum in bench press divided body

mass.
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Figure 4-4. Plot of flight duration in push up jump (P]) versus athletic
performance in throwers. Athletic performance is expressed as IAAF Score.
There was no significant correlation between flight duration in P] and IAAF

Score. ns, non-significant.
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Athletic performance (IAAF Score)
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® r=0.574, p<0.05
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Figure 4-5. Plot of flight duration in counter movement push up jump (CMPU)
versus athletic performance in throwers. Athletic performance is expressed as
IAAF Score. There was a negative significant correlation between flight duration

in CMPU and IAAF Score.
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950

Athletic performance (IAAF Score)

r=0.635, p<0.05 ®
900 - y=50.693x + 502,34
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MBT (m)

Figure 4-6. Plot of record of medicine ball throw (MBT) versus athletic

performance in throwers. Athletic performance is expressed as IAAF Score.

There was a significant correlation between record of MBT and IAAF Score.
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Figure 4-7. Plot of record of counter movement medicine ball throw (CMBT) versus athletic
performance in throwers. Athletic performance is expressed as IAAF Score. There was no

significant correlation between record of CMBT and IAAF Score. ns, non-significant.
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Figure 4-8. Plot of one repetition maximum in bench press (BP-1RM) versus
athletic performance in throwers. Athletic performance is expressed as IAAF
Score. There was no significant correlation between BP-1RM and IAAF Score.

ns, non-significant.

81

220



Athletic performance (IAAF Score)

950

° r=-0.296, ns
900

850
800 - L | ]
750

700 4 ®

EEE T T T T T T T T
0.6 0.8 1.0 1.2 1.4 1.6 18 2.0 2.2

BP/BM (kg/kg)

Figure 4-9. Plot of one repetition maximum in bench press per body mass
(BP/BM) versus athletic performance in throwers. Athletic performance is
expressed as IAAF Score. There was no significant correlation between BP-1RM

and IAAF Score. ns, non-significant.
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4. FE
P] 5 X O CMPU & it /) (IAAF Score) @ BHE

P] LHFALIL 7= EB)IC 3515 2 EBIRE S 28, HBHEE o BB ok FHIEEE & L <
HHCTHBZ 2RO -WENEIN TS (Hinshaw et al. 2018, Koch et al. 2012).
LAL7%aA s, 2b Tk, KDY CRBRZENERS (74 —Z27L—1) ZHwT
WHEHR D ZHEL, ZOMEEZREFT LA DTH S, 74 —A FF 2 MIEBICEE
h, BIEBESTEICT 4 — Py Z2ahhdhig, GHARBEHRE I AL ARV, L
BoT, 74—A7VL— 1% B LT 2HEHBZRAT 22 L, HENTH S
L1327\ (Chuand Vermeil 1983). % & TAFEETIZ, PJ X W CMPU i
<, FmR7ZaEER 2 v CHE TRE i B 2 X 7 X — %X — & L TIRET L 7.

Figure 4-4 3 X U Figure 4-5 IR SN 24558 1E, PJ & CMPU &, #&IEiE o167
AHEEE & L CERTlBRWZ L 2R T 5. BM B3EWEIZE CMPU O RHE 23
Z L5t (Table 4-2), PJ 35 X 8 CMPU T, BM 23ZeiRiiD %R & 75 5 7]
REtED I K, b D7 X MEH Z 2R CRHli 2 & 25@EY] Tld 7 n T & 2R
AN, BEFHICE LT, KAREEESL, P TR -2 TR 2 X
T B L, B R L IcE 543 2 L if#EV 7> (Babbitt and Hoffa 2016).
LR TR Ic BN, P] LHBILZZT7 2 b8, RIJEHTE L CHAMICTH 5 Z &
MEINT=DIL, BM & FRH o7 —FHEe ) oM 7723, M Iic 7 7 RIfFH L 72

72 ThHAD.

MBT ¥ & ' CMBT & i5iH )1 o Bk
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CMBT & CM] Tldh v v & —L—7 4 v FElfERfTbN S 2 ki, —J7, MBT &
S] T, FEIERThNIR T LA S 5. A%EiCld, MBT & CMBT & T3,
MBT ic 5T O RFHS & ORICHEE R EOHBBEFGABIR I N, ik, T8
EHWZY Y vy 7207 A MEHTIE, S MR EHATHZ L 20 1 O
Re—8T23. S]& CM] D RFD 2lti3 2 &, BiEDOHAKE REE2RT T &K
HENTWw2 (Wilsonetal. 1995). ZOMBEL I, H Vv &2 —L—T AV 2fEbh
VIEBOTT 0, B E ABHFE R oY - R L vy IR EI NG &3 F
Abd, REFOHEL, o LFMFHHZT IR, EFOFcoOnTH YT
FEBLERKT S,

SJ &~ CMJ T, SSCITER L 7z KENEIEIC X - C, HhEIC )%z % REfE 234
ML, @, Bk AT % (Bobbertetal. 1996). AFEERICHWTDH, AT v X —L4
— 7 AV MEWEE 572 CMBT /525, MBT X 0 &= OREEEER R 2 & 28I
I, WHoGa L FkOFEHEMEHALZdboEZLNS. LrLALDL, E¥HoD
iy, WO v X—L—72Av b MER LA, RIBHEGE L 22856052 L3 5
B ALN, LIk ok L oER) CIX, TROMEHO X 5 1c KB E R BEE <7
A b ORHEICHN R RS D 5 (ZiH S 2002).

3kg DAT 4 v Y R—NEHVET R, v FR—AFEEOFRNRECERT
H2ZEPMETNT WS (Hammami et al. 2019). AFEERTYH, 3kgD A F 4 ¥ v K
—NEAVIT AR, TAMHBE L THMTSH 2 2 L ARD O N0, KIlHEE
B, NV FPR—A XD BRSBTS 2L 2BET L, SHICEWAT 4
VER—NVEGHLZGR, TATNOEEESEE S BRI NS. L2 LD,
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Zaras et al. (2016) 1%, BHFHEEZNRE LT, AT4 PV AR—LOEIP L —=
VRIS RIS THERRSIL, 0B L —=v itk oT, 1~3kgDEID
AT AV R=ATORBIEIRAEEL 7225, 4~5kg DR — AL CTORMEIRALEL 22 >
el WMELTEY, KVECKR—AZHHLT XA P38 L ERL TR WA

Hdbs, BEYIRR—LOERICOWTE, SHROBRITTILE LD 3.

BP-1RM & itk /) DB

BP-1RM 23 i b o6 2 n $HIETHH & L CGEYIAR 2 IO TE, #Hii—
N7z RARIZR T Twv7avs (Bourdin et al. 2010, i & 2018, Victor et al. 2003, AL
& 2011, Takanashietal. 2020). AFEERTl¥, BP-1RM OHIT#EY] Tlid & 3 241
RELXHET2HEESIELONZ. COFERE L TiE, BP-1RM O#lE T, #EEEics
FAEIEL IR L, MoIEEESE L GBS, IRM S EAEiRIc ke & h 2 BN
B RIEREN 2+t KL s w2 & 3F 2 b6nd (Mils 2011). A7 4 v v R—L
2u—0FEf~o LiFEe BP-1RM offficBEErsZobnrna e (=il
2002), A7 4 v vER—r2u—OREEHEL 614 kg DXV F T L RICE T % LHEE
DRI IE DA% 233 % & & (Clemons et al. 2010) X 2 NZ AT 2HRTH 5.

A R (M) 28R e LKk ics»wC, BP/BM &t o/ ic Bk
RO ONAD o7z EHRREINTEY LS 2011), REERTH ChELFFT
R DM b 7. BM 2SR I A0 E 5 2 25 H <, A7) DR I &
FEY 720 oMERH LN S Z %W (Aoki et al. 2015, M1l S 2011, HELS

2009). —75, Hidbo@ b BEEEEE clE, BM kX Wz ik i L TRy 7
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4 7R ERETR Y, LienroT, ZTabDEiTld, AFFHIICHMERH V55 X
ETHA.

PLEofERIC XY, BEEEE o g ok )FHEEE & LT, MBT A% TH %
T eARENT. MBT L, HiIREED SRR L 1R KO b 2 EHEHCTH
5. REBY,OTAY —bea—F3, B cHE e I N2 EEEL T ICEEL 72

) AT, RNFHEOHEIHH 28RS 2 2 L PEETH L LEZLNS.

5. FHY

AEEDOHIZ, PJ, CMPU, MBT, CMBT, BP-1RM ¥ X 1 BP/BM 73, %85
BFICH T 2 L8 0B R OFHEEE L L CTHHAT® 2 G010
THEIT 2 2L Thote. wlE L, BEEBEREHEES 114 Tho7. F5N0

7e#EFE, LT oY Th 3,

1) MBT &35t /) (IAAF Score) & Dfflic, AR IEOHBIBFRAR & 17z,
2) CMPU oHIiEfE & 5B ) & oflic, HEZADHBBERSRD b,
3) PJ. CMBT, BP-1RM & X ' BP/B L #ifk )i & oftlicid, AEAMEBBGZIEA L1

o Tz,

DEofERicky, BEHEE O LG ok EHEER & L <, MBT 2H%1TH %
T EDIRI NI, MBT I, FRIEIRRED OB IR KD b 2 EEEH T H
3, BEERAGO7 ) —ra—F1, BificoBEE I N2 EESEL HOICERL -
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) AT, NFHEOHIEIHH 28I 2 2 L PEETH L LEZLNS.
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HBE5E

%g

=111

. 74 —AFFRMBF 272 MEHOHEHE

ARt L <, RA2BHORBHEEE N L AW toTE 57
4—AFF2OMHEEZRE L2205, AFESRYICTH 5. KB 1 T, kK
D74 =N FT7AMEBICX2ENFMOEMMEICO TR L 2. Z DOfEE,
SL], S] 5L 0" CM] OFEDHE NN Z KM L T2 Z L2 ko, FFIC
S] Tld, BB oZLEL S] oKL ofilic, IEOMBABEGRAED b,

CofREII, TRy (EB2) & BPE (EBR3) ORI 2HEE %
ER-BETL 7. ZofE, TEEICHT 27 2 Cldiiie CHRIEMo~xXY v
EE 2, FEHICNT 3T 2N TIEMBT M TH 2 2 LA D LRI, SL],S],
CM] &G INHDT A MICHME L ZZFFEUL, HNESE OB G 23 g4 72 »
2, KEIEELFIR v T &, B X CRERERIC 3 2 @A R AERE S 28
Mg ETSHZ & TH 3.

AR CHL IR o7d ) D DEEL AL, KEOEETH 2. KEHEL
fhd% < D AR — Y Fit & e 2 s, RESE Z & ABFBEHEICT L THH
HEAT 228 ThD. LichoT, BIBHFEEOKRNMICDH, BEVFERFY
TAT BT A MNEHPERINIARZTH S, FREAGICEWTL, BIEHE
R AGIHE Clx 7 SARE Y 72 0 OAMEIHE TR T 2 C L 28% v, T hi, HEHG T
X, MEREECBk R @k T A FEHE, HEHEHICBEVW T HWTW S
2O THDLEEZOND, BIBHEE ORI FHEIC, ELRER Y 4 FRICERT
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57 AMEHZHWARZEBHE L AW T332 IFEBL TR L, K%

F, REEAG N L THEEZNAZREME TR THL ).

2. BhfFRE o HEM

oo X5, EREO~XY) v &), MBT 3 XUy v~ v 7R H TR b
BhemuBEEEZ R L2z S] i, wihd KEEFZEHRE S, §FHibRE» LM
RHCcEIff2 & T3 2EHTH 2. REBZHVWESAGLHEWEAZHKT 2
&, BREDOHT PRI RERFICE TS RFD A REVWI LA OLNTEDY
(Wilson et al. 1995), @i #ic & >, RFD AEELANEHCTH 3 2 L 38
mEINnG, SHECT, REHBEEOEREG VT, FEEOEEEITH 512
I NTE 2, RFD CERALAZa—F v 7 RERINT I Adr oz, 7T
A bbr—=v7%flich s, Z2LOEEPEHRINIREFRA VY FD—D
THDHI LR, KFROHERErOEZLNE, L2LAEREDL, PL—=Vv 7 OFEK
WEC, ZLEEPERINSG LI ->TH, BLEFICOVWTEFERING Z
LEP B COBBIRTH L. AR OKELHIX, SBRERBZH R WE) 2T,

MEZEH L P L —= Vv 72 RBICIY) ANERETHDLLEEZLND.

3. BTS2 7 4 = F T 2+ DG

A, BERHICIG L S

ABFFRICE TR E L 2B oBkIE, mifie ~ rgisia e ~u)
2o B ~ov (REBEOFHAAEL < v) £ CRHIF I AR, FEBET©E,
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—HER N L —= v I RATS GE, RIBHEEE EE 2D, Mo EE ik
WTHEMLZ L ==Y 2 2{T5 2 e 083% T LIRS WY TH B, FEL
b FERWENZ BRI TH L. R RIE, H L OBiE L <~ R %
FEEFICH LA TH 2T A MEHZHL A IC LRI TH BEERE .
INFTEERRGICBEWT, 74 —AFTAMCBI2E T A MEHOMMEICH L
T, BRI EFBLEMNERBED L) HATHEL TV D022 EEL T, T
MEREZFIT 2 L 3 AINT I AL o, AT, BifiL <A s T 3ic
v, BAfiRB G R Ic E w7 &2 MEE (BWT, ST)) ofF A & Bk & o B
DEL RBEAPBEINL. SO Eh b, BEAECED 2 RN ERZOEH A
E, - IR R XD ERE L AV DEREDIE I BE EAEFEZLLNDL. D
TlaFEETLLE, W PRL RV OERFICN L TE, KON EFROMGAE VT
2 EH%Z, ERL_A0BEREICRL TR, chbiclaffinERZOES 2 E
TAMEHZHW2 L, A FOFEMERE T L LI, KFEMICRFENTH L L

BRZEIND.

B. MBT @& H

ARAD X 5ic, ThEChPEHoh il fiiss 7 A PEHITEGVHEZECEmME
CIhahol., 2O LR, —HOHEEEICH L CEYI R L —= v 72 R H#TcE i
WHER  Zo Tzl b3 FEzx bbb, MERITTONTERL (28520 TRHOK
Nzl 2) 7APEHICBWTRER G2 oI BbL LT, ZokR2EEN
ICTEARS U7 22 o e BCE CL BRI IERE LI Cw RS H 2. 55,
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To2RERIANE, RSB LT EEORNNREZMEC oL, X7+ —
~ v AER O RN D 5 i3 X0 FE AR D RIERE O FERICIER T & 3 wREN D H

5.

4. EEBGOH MDD
ML —= v 7 eitE T BRI, BN EEMAET A LER T L R vAE A
THELAREZENEDOXHZHIFEIC T RETHA S, ZhEThhRTERLL I, #%
WEH BRI NAREE N 2ED 3 2P0 EICERKTS. LarLlh
B, WIA PL—=v 2T, ZOHVBECERG oM ECELP LTV S
fHACH 5. 2, HRABFEEE O 123, A OFRF L HELTH> T
CIFHBATH Y, KOICBEWD I LT 2EMPOLTHA S, EIE 4 v 2 —%
vy P 7 & T, AR E B CTAEMOKREWT I P L=V SR
TOoTEAT, ZN2BEMT2EBF R AR E A, L2Lars, ZEERE
Y EEMTLZLE, BHEIAEOKREEZOWERT IR, RRFELEREY
M EX82 bk, BENHIRIERENOREBREL 3422, T Ldb XN EE
DB EILEBLELLTHDL, KO ELLIZ, VAP PL—=v 7T
X, HEEAER, A= Hh L ThHEEETE LTI EEMRLT, FL
— SV ERTICEVEETHEEFEZLONDL, L2LAERL, a—FDVEHIH
HThH, BEERZNLEERL T2 223 2 2 & I3H LW, 1980 4
K25 2000 FLHE CTORITHASLHEMGER L2 HMA T 2 &, FiiRED» S DB
W I REOEEEX R L AEANRRAD LT, ChETCRFD ZAHEEH I L TC
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ol T EMAZ B,

[P L DT — 2 REBEINE L E, a—F V7 ZCBTHMDOT —
AR—A%RMET L ICER L Lvbnd X oic (KT 2010), #Ed 2L
Fr—=v 7 cERBEIRA koo 2 e id, BT -2 2MA BT Tl
ZETHDI. FYTABPBL NI L H L ERPORILA S 2 L IcBLEC
LiEZmng, EERBABGICEWTELLE—FHPTHoTh, 2D L) RERIER
N, ENMEOEo» T LA THS . Bt hom ki, BHEAMRIICE
T EnHmefEEECLHEEDORROMAD > ZICWYZoTwd., MT
(2003) 1, [HisfbEh, UV ONAT — 2720 Tid, AMOBIE %R
BRILZAMAREONLVOTIERZ VA EBEELTWS, BEFIR—AVLED
Bho-flEEHAELTCEY, ZofEichbe b —=v 7 EEHBEL LA
R Tl Ao, Bl 2, BIENH IR AEL T, RETHRIRICR T 2
BiHECTHNIE, ZoMEELT L THRANNEMZ AN N—TE2THL5 L, K
T, W BN T —FHHEEN ICEN T W2 L LT, N2 BRI oM 2
ZERTERTNIE, FORBERLEA->TLE ). T2 %0 T 270 ClRA
B2 flifEid 7 <, 9 TF — 2 icHo T, A IIEC ISR R & Tl o Tl

HrREFITNZ2OTIEEVWLEFEZ D,

4. K ORR & 5% O HE
AW clx, B EHHEEEER 0@ 2 ERE L, chEF A ERI T
727 4=V FTRFDEYFHICOWTHEZE L., TEH OB 1 FREE D
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FPAM I (X e S A (5 kp) CHREFER (1~2 B oR&E~< XY v 7 EEE,
Bl DB R DM icid MBT RAHERTH B LB IN, L
LB S, RFFETR, RESINZAM -ERICEVLTOAERNTTONI -0,
N7 AMEHICH T 3@EY)ZAHM - ERZMIET 2L TIRIIES kDo 7.
EEHE S RN S ERORBM AR c L2 FET NI, =&Y v rEEicE
FAHMH BT MBT B 732 K—LoERICIE, AFECEHALZLD LY
DEVDDOREL TV LAY D 5. AELIRRL 22, %I D

HERN T 2 0E 1D 5.
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FBOE K B

AWFFECiE, BEEBBICE T 2 B EE ORIl ic A 7z 7 2 P EH Z

ETsZezHMWE L, 3O0FEZRELEREZITRV, UTORRZGZ.

1. kD7 4 —AFF X+ OERS (EB&1)

INF CHEHBFEERBHREE N L CHEITH 2 7 4 — N F 7 & R HE 2 T
CINTI adozHllE, RaxsaEE (i, H#EER ~r~—=F% ©0i)
OFRBEHEA B IR TcE W L ith o, £ 2 TARERTIE, ITAAF Score %
Ao To&E@HEE otz Aalt L, @i ct@ L cHwsc
EDOTELTAMNEHZFEST 222 HME L. 24 0B+ REARIBH
HExxRic, BWT, 30m 27 Y v FE, wEm~XY v 7 (AR —1.0 kp),
K IEfESE <7 —, SLJ, STJ, S], CM] 5 X U R] oUEx#HE L7z 2 A, S] 2

BIGHcE O FHIIC R D BRI TH 5 2 L R I T,

2. THHOBRENGNFRERN OFHE (F5 2)

K2 0o B, BIERRHAE VW Z) VB X CHEBEHEI LT A -2 7 X
23, THEEOBENFHEHEE L L TAHATH 2002w THL2ICT 5 C
ETHoTe., REAEFFHRIBHEEE 11 2 0RIC, 10yard A7) v FED X 4
LB IUVHEHEI AT X -2 2HuiikEm~ &) v 7o fiE z 5 L 72 &
Z 5, &fi Skp, #HBIFEH 1~2 W Cco~x) v @R, REHEEOTEHO
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RAFHEICHERTH 5 2 & BRI N7,

3. LI HOBRRMM N FRERN ORI (EB3)

ko7 4 =N FF A MEEHOIRE L, ME 72388 DRI RIEREN %
FHiiT 2 5 Th Y, L EENRICLZd 03B Ch R, 220 MAER
HO2 o Ty, 22 CEM3 T, FFEF 2272 2EL LMK
L7z, B REARERE 11 4% 5% ic, MBT, CMBT, CMPU, PJ, BP-1RM
B XU BP/BM OE%MIE L& 25, MBT 28 L H ok iFEiicHE M <©d 2

T DRI N,

4. ¥ W

AitzEr oo A TodEY) TH 5.

(1) Hetfr iy Be G- 23 7 @ &), SBIENE % B W 70 W IEE) 2 D Fd W B RF RS C oK & 7x
N — DRI N 5 EB) 28, L O RIEEEE oA FHTicEHTH 5.

(2) REMPECZ EBZAAT 4 7IHEAT 2E)E, A7 A PEHE 37425 7%
.

(3) P h%IMMCcE 26T A FEHIZ, SL], SJ, CMJ] 3 X 0" &fif 5
kp, EB)FFH 1~2 MWD xE~X Y v 7B TdH 5.

(4) E¥HokhziMicz 2688077 XA MEHIZ, MBT T» 3.
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IAAF Score % Hl W CHIBHEH ol 2z ER/IL L, TEH O R 2 KI@HiHEE 25
RELEENFEMICH V2 2t DTE 257 X MEHZWIEL 205213, A5
R TH 5., REARIBHEE T 2 WEmT & L2ER» o, BIEEG 2 7% <, &
WIEBIRFE TR E T — BRI N2 EE 2, AHTH S BB ONT. Z
NoOMERED, KEABZICEWOLHING i ko, HEHE o

M EicHG T2 LBMFFEINS.
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AREBZDICHEY, TEREFE L HBUREZ W2 E L L LB RERERA
b 2AmseRl MIH B BURICERZ2#HEERL 5.

T 7, MSCERICEELC, MBS RS MBS w7 & LAELRBERERYR
ANEEERAMER ARk W B, BRI B #u%, BAZTHhEKRY HH
FN BIRICHESRH#BL LT .

5T, FEBRICTWHA v & L RIERE KB B o Sk, WIERB B
YUOCHREEBY L2 YERIARESBILFL LT .

ZLTC, MRCBLELTEZLDHIPIE R WAL E E LAIERERY:RF - f#
FERFEE WA WY MR B X CIEREKERER AR — 7 @ EREF R

HAR G BURICE LR L BT 9.
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