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Influence of plyometrics exercise for broad jump of the
volleyball

o A&l
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B i BT DRSO E D Sk BRA IR S SO FRHERANEHTOLD
DTHBH., —TFREAR=V BT A DO A F VIE AR S SBZ0T I NN T+ —<
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THWRDS LR EERSD 2 L2 X ) B EIET 25 TH 5. CoFkiERTIcH o>
SPA L ISR E ST A2HBICL VR SN TV, Z2ohmTHIIZ AN 713 B
GUERED LR EHLEMTH ) REITBWTE L OB M & 5T 210030908 - 7,84 »
LIV T LTCEHR =V EA Y MELICHFI-MIH LI LI L CEFRIEINLTVE T L —
THHY. ZOHTHF =72 284 2134 » b2 515m BB 2Emw b 2% 2 v MK LT
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TV Y ThRNV—RERT272OEBRNP T4 T I v 71X )BT E»S 1,2 LT
BAEICANA, 7T LDERENS.

FAEDONL —R—= VIS BT O 7Dk 4 B E R I N T 00PN 212k
THBTHALZIRNEATEY) BT 72D BOT L =X =D ke BT VROV XY VT8 T =< ¥
AR R ET 23 E A= g VHEIRL A ONL XD ZOHTH T
O— FRBIIIFICERICHET S, 70— PR E G 2y MO L TOEHTIBIE LA ETHkE O
RYTx TP LTATICHRN G S OV Y Y IR T+ —< Y ATH . T bbb MTo7ay
2RO LEET LR MFOTO Y 7 P SNDANIBIET 5 2 LML o7z,
ZOZENPS AN 7 OFmIRIHSITMA Y, 70— FEHBEO BRI (70— FOlE) 2 2 ¥ —
FOBEREDRBE ST DY,

CDEIBRNRT A=<V AN LSOO M=V I HEELTTIAF AN Z AL
V==V 7R EN T2 F5 45 2 M) v 2B (F54F A M) 7 2) EIZHAICE-
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2 HENHRFIBLE #8% (201743 )

THIEMIEENZHRHDTCICRS ) L T4 L SIELLZMETAVF =25 2 L1 & ) Es)
W O LEEIERETH ) DD S b b & b THER O B AR O KB EIEZ £k - 728 E)
(stretch-shortening cycle : SSC) TH ™. ZDO P L —= 0 ZF%2TH T LI ) MREROYHEIZ X -
THOVLHA ) BEZE D B Z L2 6™ FICIdaide ORETEEHE BT —) BXUF =
A RSABESI AT F 72 PRI E B X OB RE ) 25 B 5 S E S NIC STV B,
B FAEPN 2 y P R—= VBT RIS, UNT Y R Fay 7Y% v FEE O D% B E o
FIAEIAED Vv Y TR E R L IEEREE N2 L35 2L AW LML TS, T2 63
SNV —F— VBPEWNRICY Y VI ML —o v VR ER L2, KRERO L —=>
TxRATS 1T NV—=T, HNRO N ==Y T &fTo 727V —TIZHARTYED S B OB T F
OB HEEAH L % 0 AHICEBE N O BR L EPWRRIC R o722 L2 HNITLT
Wa.

LALERo,INETIATODNTELNL—KR—NVIZBITFLTIAF A NI 7 AP L—=20 T
ORI T HWZEL TR CE =T VAR, 7 VX Y TORFERBLTBY, 7u— N B2 &
FRWTF VROV Y TN T+ = Y ACEBH LIRIERD SN TV,

Z TR TR FE R VT Y ROPTH MBHES KBNS 70— FIBIZEAL OV v
YTWHTITAFTRA NI AN L= Y IHBRRIAER§ 5 EE 2 LRI P L —=
YT OMEEBGEET AHEBEE LCTIEO ML — = Y FEBEOMF R R RIS A2 2 HI L
L7z, TABZHONITEHI LR, 7TU—-FRBDOY v v TNRT7+ =3 Y A ED2ODT T4
FRAMV A==V T OEAB L OHEMAGEIR LD I ENTEDLEERD.

I 7k
1 #HiRE

BRI, MRFLFNL =R = VIZHEL, ChETTIAFA M)A ML=V TED
HMY Yy T M=y TR FER LI DR WFELRAE Lz, HRAEOKRMK (&, &

Table1 Characteristics of subjects

Subject parameters(Unite) Mean=*SD
Age(year) 21.3+1.2
Height(cm) 164.0+6.3
Weight(kg) 59.6+4.3
BMI 221+15
Fat(%) 289123
Body muscle content(kg) 39.7+3.1
Body muscle content(Right-Leg)(kg) 6.5+04
Body muscle content(Left-Leg)(kg) 6.4+04
Volleyball experience 8.5+29
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%, BML ARIEDGS, SR 1XFBRAT A A (InnerScanV, TANITAKER) % v Cabll L
20 Y HIFBIE Table IR L7z, $72, TRTOMBEOMAY Y I, KR Th o7 Hhk
IS, EBREATH S, RHEO B E kS & OB bR B L, %k
BN 2 [ % 872,

2 FROBE

EBROMEZ, FigllR L7z, R, FE TS5+ — I Y 77 v TH# Tk, 5Bk 53kd (B
FERLY Y 7 (nostep jump), INBhEY ¥ 7 (one-step jump), 2:KBI#EY ¥ 7 (two-step
jump)) DPrefllZE =47y, VN Y FFav 7Y% v 7EE)#E, PostllExiro72. FiMllETD
APz hznen o b, BERD RS mho ol gl s Lz,

Pre-Test Post-Test

RDJ exercise

dwn(days-omy

dwnldais-ou

dwn(dais-sauo

dwn(dajs-omy
dwnldais-ou
dwnldajs-auo

Fig.1 Experimental protocol

3 BlERE

W idPi, TRICRTFMEHO Y v v T2 iThb 7
(1) no-step jump
ERTT7+—=AFL—1 (TEACHHE) LIZFEY), ZOREISFERELEICORY) BBSL I v v

TL, 7+—A7L—bORiNEHT .

(2) one-step jump
74+ —=AT L= bFOFHHPLUROMEERITY, 7+ —AFL— b LICHETHEALY D, k%

2O ST+ — AT L — FORI~NHHT 5.

(3) two-step jump
T+ —ATL— NOFRHOPEOYEEITV, 7+ —ZXFL— b RICHETERADY, FE%

FEIZORY BB S 7+ — AT L — bORi~HT 5.
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4 HENHRFIBLE #8% (201743 )

4 AEHE

(1) BkEies

BEHERE X, X Lo ICHRE O % RD 5 72012, BARE IR L 2 BE R L CIER &
#, WEEE Lz RIZ, BOEKICH 2> TR O3MEHO ¥ v » TEfE2f7bH, HE 12
FIRICOT 2R A E Y v ¥ TOREETEERICOT S LHIERL, ZREFAOY ¥ ¥ 72 THE
L7z, ZLCEBREORBEROMIL, REFELD» HIERHELTIVfEE L7z,
(2) WRIRIN

T+ —AT L= b5 N2T— 5 I1ZA/DEHE (Power Lab, AD Instrumentst:#) 4L
TN=VF VI ¥a—r—ZWYAH, 587+ (Chart 511, AD Instrumentsth#) 12X D
IR W27z, Sk, KRR (kg) 2HH L7z, no-step jump® R I P 0 HiEL
%#Fig2lZ, one-step jump, two-step jump® A% Fig 312787
(3) FHbiy i

PR NE, IRICDPBIE IS B TRERE D 5 fe b WIS II5EHEAS [0 12 7% o 723 mi % B 3l
L, ENENOHBEORER %2 FAIY , B oK 2 S GBI AT OREE 2 572 fE (sec)
ELTHBLE.
(4) HAKIIFNEREH

RRIIFLEREINL, REOJEIED S, BRIRK IS ORER 2 5N, 2 OH A 5 IR
I ORI 2 572l (sec) & LTHM L.
(5) mKIIViH LAY dE

RARTISEH B3 R, KRR (kg) ZRAKIIFNERMH (sec) TEL72Ml (kg/sec) &
L7

(kg)

110

60 -

Contacttime i
0] : (sec)

Fig.2 Force generation pattern during no-step jump.
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Fig.3 Force generation pattern during one-step and two-step jump.
(6) Bk

PREEFREEL, BAY) OBOERO TN SEMOBEOLEE N E T TOEMERE (m) &L
g L7,

5 bML—ZYTHRA

TIAFA NI T AL == 7121, B LRORY ANEICBRS B35, YNy Fay 7
¥ x v 7iE) (Rebound drop jump:RD]) #%M L7z (Figd). EHIZTIAF A M) 7 X ML —
VT RfThELE, BROGHMEND L0, 7+ —I T TyTELT, PL—= V7RI
70cm?D 3 & ) A HGES) 2 100477z, COEBHTIE, SHHFICHERLEEHELL2PSLTES
POEBERLAVWE )R L. RDJOAES L OElREIE, im0 % iz, —if
BREIIS CTBIEL 2 0z Fv7z, BARMIZIE, 0.35md S IZRE L7218 & 60cm M i 12417
WFRTCEX, 3WORD]JZ1tEY &L, #EFS5E Y b, EHMSMORD]ZEi S 7. T ORFL T,
HHE DT WERT, »OTEL2FHMRER 2R L, BEHZ T E2nw L 2iRL
72.
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6 BENHRALE E87%5 (201743 A)

| 0.35m

L

Fig.2 A method of rebound drop jump exercise.

3 MEtRE

FMERE RN PIME + BEHER S TR U7z, BRBEe, BREEPRRE, SOOREBCD, B, &KW
B EAY) MBI B A B ET 21 B A BARE IS OB b THE 1T - 7-.

FEMLBLCIE, FEHENT Y 7 b7 = 7 SPSS Statistics Version 22% H\WCTATv, 4 EK#EIZ5%
Hi (P<0.05) & L7-.

m ##R
1 BES

Figbld, £V v v 7B LM E %, RDJEIACHE L2 D TH 5. Figb), no-step
jump, (b)iFone-step jump, (c)iZtwo-step jumplZIBiF 5, RDJEIHOBEE #/R L TWwb. RD]J
A2 12 BV Tno-step jump, one-step jumplZ BV Tix1%K#ET (P<001), F72, two-step jump
IZBWTIIS%KEET (P<005) AELRENRD LN,
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60 r *
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The height of jump
w
o
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no-step-jump one-step-jump two-step-jump

Fig.6 The height in a no-step jump , a one-step jump and a two-step jump between pre and post
exercise. * and ** represent a significant difference between pre and post exercise, p<0.05 and p<0.01,
respectively.

2 FEtEFE

Fig7lx, & ¥ % v 7B 2 MR %2, RDJHIZ TR LD TH A, Fig7(a)id, no-step
jump, (b)iZone-step jump, (c)lZtwo-step jumplZBiF %, RDJHATHZEOEHIFH %#/RL TWw5. RDJ
B2 (2B v Tno-step jumplZ BV TIE5%KH#ET (P<005), 72, one-step jump, two-step jump
BV TIEL%KET (P<001) ARELREDRD SN

sec
(sec) %

1 -
Q.
£
3 08 |
5 |
(o]
g o6 |
=
© * %
8 o4} H
 —
8

.

2 02t T
—

0

no-step-jump one-step-jump two-step-jump

Fig.7 The contact time in a no-step jump, a one-step jump and a two-step jump between pre and post
exercise. * and ** represent a significant difference between pre and post exercise, p<0.05 and p<0.01,
respectively.

— 143 —



8 HENHREIBLE #8% (201743 )

3 EKKRA

Fig8lZ, &%V v v 7IZBIF A KKK %, RDJEI#Z CHHIKL72dDTH 5. Figda)it, no-
step jump , (b)lZone-step jump, (c)iZtwo-step jumpiZBiF 5, RDJEI OB KK Z R L TWVAD.
RDJHi #2128\ T, no-step jump, one-step jump, two-step jumpdWVEIIZBWTH, 1%KHE
THBELZZEPRD N7z (P<001).

(kg)
o
g 250 ¢ * % * %
—
(o]
o 200 F T
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no-step-jump one-step-jump two-step-jump

Fig.8 The floor reaction force in a no-step jump, a one-step jump and a two-step jump between pre and
post exercise. * and ** represent a significant difference between pre and post exercise, p<0.05 and
p<0.01, respectively.

4 BABAALENERE

Figdld, &Y ¥ v 7B 2 AMILH EAY) #HEL, RDJAIHCTHEKELAZDDOTH 5.
Fig9(a)ix, no-step jump, (b)iTone-step jump, (c)idtwo-step jumplZIBiT 5, RDJFiIE DR KM
Vb DY HEEEZ/RLTWA, RDJEIHIZBVTno-step jump, one-step jump, two-step jump?
WU BWTH 1% KETHE R 2RO bz (P<001).
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Fig.9 The rate of force development in a no-step jump (a), a one-step jump(b) and a two-step jump
between pre and post exercise. * and ** represent a significant difference between pre and post exercise,
p<0.05 and p<0.01, respectively.

5 BhEEmERE

FiglOid, &Y v v 7B 2%, RDJWZ CRIKL72bDTH 5. Figll@)l, no-
step jump, (b)iZone-step jump, (c)iZtwo-step jumplZBiF 5, RDJFIHZDOBIEEM 2R L TWwb.
RDJHi #2235\ Tno-step jump, one-step jump, two-step jumpDWFIUIBWTH A ERAEDA
OOLNLGNoTz.

(cm)

140

._‘
N
o
T
—

8
—

80

The distance of jump
—

no-step-jump one-step-jump two-step-jump

Fig.10 The distance in a no-step jump, a one-step jump and a two-step jump between pre and post
exercise. * and ** represent a significant difference between pre and post exercise, p<0.05 and p<0.01,
respectively.
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NV ZE

VU TINT A=V AMEDIDDO N ==V T HEE LT, TIAFA NI TANL—= Y
FHNRMTHE I LiE, INFEFTOELOBTMRICBLTRERD LR TV )N p —R—
VT, TIAFRIMI A=V T WZENF =T AR, 7OV % Y TRADM LTS v

ZERWSRERSoTWAEY, LLAAS, SOML—o v IRV x rTONE 2L 7D
HPRLL 70— FRBEOY vV THIVICKIZTRBIZOVWTEAHEZ T FERIN VS, 20
720, [ TI9AFA M) I A L= Fh7Tu—=FVy Il ESE5 ] LR %E 72T
Wik % il 5. RFIZETIELIO ) Ny v KRy 7Y% v TEEN, 70— FI v v 7THEIIK
IBTREBIZOWTHRET L2, BEIE, BEAEPNL—KR— VESEL LOBFETH LA, &
NETICTIAFTA M)A ML=V TR T EDHRVETTH 7. TD20, BRED
KRERS LabY, EEAREREOER L —HBIELZLTTIAFA M) 7 AT 744
A O ATFMANE - 72040404,

ZORER, WHEE % OB I1ZB v Tho-step jump, one-step jump, two-step jump$ R TIZH
BRI b7z (Fig 6). T/ HHEMIZBWTHUNY Y FROoy 7Y% v 7EEIC X
D, $TRTOY Y v FICEBEGREMPED 5Nz (Fig. 7). A5 1EY, BN IS EE ) 248
FEL TV HHHIL, R OB 28 <, SRR OM I AFE RV Z ISH > VwTwn
HEHMBELTWA, T, HMESHIEY, UNY YRRy 7YY v 7 L= v 27d, BN %
AL, HIMEROBENZN LS5 ML TwE. —), B E U x Y TOBRBRICBVT,
Komild", MSRIH AT + —< Y ADOBRITEHIRT 5 &Mk & LT, OO FHIEEHDH %
Z &, QOMMESER CHVIEMTREZ 52 &, OMky S EMNORITRB2E W & 2 HIFC
By, HHSIEY, Ay EYFRINT Y ROy 7YX Y Th, THODEMICH ST 5 B
Ech s EME LTS, F72, Funase et alid”, EMGOHWEMAIC L 0, i EEh 13 8k
D72 OGBS B Z % REAFRI I X 2 FiEE 08T L L HELTwE. Thbnl eh
SERIH S, B Ay Er R Ny 7Y% 7S X 2B o, Bk o i)
R AVEME DR R B W TR E FA SR E L TR SNE720L LTwa, Ih
LaEZEzabEysl, RUIETHEOLNIZV N Y N FEy T VY v A2 X 2 ESORIME, i
BREROEMIIC X D Db SR shs.

BB R EAME DOMEEL, T OFRENT ) AFERHIL T ORE ST o TRET 2%, #HH
RERNETI DN S S ) HE R MR - i EENC X - THAET 2 MR & & oMk OB RIK
HFT2EMEL TV E512, 794 FRA M) 7 A ML=V 7, BlRKREZMEDTIC, H
BROWHEICE ST, NOVSL D) HEAFHD S EFROLNTW2L™ KifZeTid, YN
vy K Ray 7Y% v 7EEHI £ Dno-step jump, one-step jump, two-step jump 3T XTIZBWT
AR BLONOVE L) #ERIARICHELS 2D I EPHL 2L 2572 (Fig 8 9). fEIK
5IXY, AT VAN 7YX T T, KBBERO P L —= Y T ez ts, PL—= Y TR
D) ENHARTRPFFEEZ IR L WX IZHE - BAYD 247, BEURKEO LA I E
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LThOREMD LI BT+ — 2l o Tnb I L, SHICHKMARIZBITS7+—4TlX, FF
GOPITHN T 2d O, HERIZAPWE BB EAL L) ICBfL L2 2HmE L Tw
5. L LA SARWSETIE, no-step jump, one-step jump, two-step jump 3 XTIZBWT, 0
~ 2B E OB AR R RO O NG h oz (Fig 10). 207290, hEAY—-F2 G5
FICERE NI B 2 2 e TEDL LWL 5722302 R0, FEBRKRKNIB LU
DALY B RO & HHIEF O 25, A RICHRMTRE D2 EANL, R
FICER BRI DEEZ TV D

B 5137, RSO OBETH > TH 20K IO/ — L 12iEhk ) OMAENRD
N, KEL6DDNRY =T AHZENTELEHRELTWS (Fig. 11). ZHIZHEV, RIF%ED
HuTHT PO T % et L 7z,

b

Type A Type D

=

Type B Type E

>

Type C Type F

Fig.11 Six types of reaction force pattern during takeoff in jumping. For detail, see miyazaki et al .

ZDOkER, no-step jumpllBWTI2AFAANDHIT K I IRIEDS, VN FRkay 7Y% v 7i#E
BRI D — 7 D2 S TN E 87 — U BITL TV A I E RSN E otz T2, 1hD
MO HEMEZ R TW 12 A6 ANOBEE O T, U Ny v Fhay 79y v 7 gk
\ZType B2 5Type ANENRFY =V BITLTWAZ L HENE R o7, Lz T, UNT VR
Fay 7V% v TEBZIT) T LICED, oY —2% 1 DICEHSE, KE L2 REEICHIH
T OB RN — o NEBAT L2 DL RIB S NG,

L7230 TARBIZEDR RN L, —FOY Ny Y FRay 7Y% v 7d#)d, 7u— Yy ¥ 7hE
LR L72TFTAF A M)A L= TORRINGHREZ DTN L2 LR, %)
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