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Wy A= REBMF — 2136,0005— 2, BHBEFHERESTIIS,5005—25282 T Y LFoX
L, PEEMEBEORSVBACHBENTETCYS, ZDLH Yy 7—iF, EERL2MbT
VL= YRBEEETIOCNLEDTARDH L AR—VTH B,

—J, oa—iF, N F - E - RFOREEME LR T EDTELNAR=YDOUVE
DTH L, PHESPNERBEFETRR-MTN L TERLNTEY, HRICRETR—-1E2 a2}
TN T RS, LR -—HREBEL2EDLZLICER TS, TREFED LEFTRED
ZLVEIC»ITC, BABRTTELTE21F, BRERBEZEDILDHDIZL LVEMTH D,
Wy B —d EEOERAPRIBES N TS 0B F - A—ADBELESIFERRT 2> o—
N EOEAT ERFRO2 >R —y 3 > T ARF—LTVADPEETH DL, 72, KA
38052 59043 L &, L2 bJEvwa—tR Ty via, Yo7, v 7%B0IEL L
LOREIIEEET 8knd 5 10kmE EHNTE N A PROBAN T ESVEREEL L OFBRESE
IANF—HERING,

AFFEHOHIZ, BEDY v 7 —HE»EERICENRBRENDEREE 2 TV L 0rKET v H—
BEERLERIC, 2L L CEBEMEHBEICOVWTHL2IRTEIETHE, I DERIHY
T TG LAOREBER I —F 2 7, EEMFDEEERET L) L TS TEE LB LML C
{NB3LDTH5B,
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1. EENMEDFEE

EBEGERRE & LT3, EHMOBREREVO2 (#E) L OMEHR kiR F ERE
PEVERRE ST DT L ST 2 AR EIEREVO2 Maxiz 14 2 sk %VO0, Max (#%)
L O HR Max o 3§ 2 . %HR Max & duilc i U7z, % 72 B S o i fg 1o 48
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2. BREEBOTRBERHBEDNERURATHFEROVO2HREFRRDER
FEFEMEIZOWT, BREWO258IE v v FIAEIZENS 2HICHERIZ 0% THiE60m ~200
mE CRaIcEEL 7, ok, MEYTIoMoKkEEER L2, 2L T, VO,~HREHZERA
%KD B 72 HICWEAOEE £ 60m/minT 2 4, 100m/min, 150m/min, 200m/minT% 4 43
e & HBORED 1 HEHV0, tHRZHEL 2, 20 #% VO, Max, HR Max RU*RR
Max 2 HIET 2 720,1 FUNIC, A %8.6% TERBEEL, 27 H» 513 1 /HIC10m R S
BA—NLT 7 MIBWRALDFEELR, BRATADRERI S 7T 205y 7 L, 0:20C0, 8
E@%ﬁiB$Eﬁz%§@%§ﬁx7+74ﬁ—%ﬁﬁbtoHRH%%R@%%&,RMi#
—IAF—FEEHAWTHEL 7,

3. 590 FIZH T 2B ROLEBOBRIE

EEIEE (24r~104) RUEER: (54) .0 (HR) i3 ies% s 2 v, BARE
%:%%m4w?vx—7~&0b—a—74Vﬁw%mX%U—vvﬁzﬁéﬁ%L,6mv
a—F—Zisk L2, A —2y TO@NE, 4> F—7 24 ARUCNECH, ¢ 2> 2AL
72,

4. Yo h—BEFEZOAR
(1) Y3 vX>»7 jogging (24r) (Fig. 1)
TA—=3IT Ty 7L TT—NFf 2 en—T7F 4 [H52m% 3AET 5,
(2) AT : basic skill (3 4rF) (Fig. 2)
SALMTAmMOMBEBEL VA FX 07, A>Ty 7TXv7, VrrErr~y
FONEFF CTEER S KDDZNOGFTHRTT S, BT HEHE, MEBEOMEZ 5 m & LZDEFAOAL
B LERIC3mBEIL A SR 5 A D284T73 5,
(3) R—ILVEIL (4%f2) KEHHE : ball pass (64[) (Fig. 3)
10OmMUAFNIT— P NTHREALNEHH2 ANiIcE 2 RK—nBL 2L, BHA»R-1L2ES
720 K—vhs 32— b AT 72T CloTRENC I L L CO0R MR AT L 30 R 7 >
F4 VAN EE, ZNE3EEDRT,
) ®r#—) 72— FE  centering shoot (1043f]) (Fig. 4)
N—=T 32— }RFRETE, == NAICIZAN 2D g — o2, T
TA»H30mMNF v FFA DT A IR TSR R EL, T4 Tldar T
2B b7y T LT—NIAL BEEF TR TN By =) TR, 2 ——7
WD LEN KA THKIZZZI L 22— %ATH, BTH, T—NIF(4>iEFYaXr 7, 2y
FI7A4ET 2 LTROMEBIE P25, BREBRIEET 4 722 TH 5D,
(5) arERx—i3z3> (9%7) #H . combination (104f) (Fig. 5)
N—=T7 3=} REHTE, WEIABHTIAN (X——280) RI2XBHETH 5,
WEIAD T DA T-FRHEmDT v aTr FI—v LRBT, v d—F—
TN LEBEHBICR—NVHLETY, S2— b 2T2p—T7F4 > 2822207 )7
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Table 1 Characteristics of subjects

Age Height Weight B.S.A. Experience VO Max.  VO:Max. HR Max.  Cooper Run Position
Subj years  «n kg m years {/min né /kg/min b./min m —
T.0 205 1617 600 1.649 10 382 63.7 1949 3100 FW(LW)
K.1. 230 176 745 187 13 165 g4 a8 350 FWCP
YW, 225 1662 604 1em 12 38 6391 1953 200 HB(LHB)
K.U. 213 1750 652 189 1T s 1860 B0 HBRHB)
T.K. 198 1743 60 1753 5 W 664 1803 500 FB(RFB)
J.A. 216 1698 636  Lmsl 10 25 668 81 500 FBST)
mean 215 1698  64.1 1.754 9.5 415 64.8 190.6 3173 — B
s.d. 1.2 5.1 55 0.087 3.0 0.31 18 8.5 75 —

Table 1(c#EDHEREREEZRLZ, 747 —F (FW), »~—7,3vy 27 (HB), 713y

2 (FB) % 2&THY, o h—RBEHIITHETH-7, PRESIZEEFEEZEL RS &
BE13169.84+5.1cm, {KE|364.145.5kg, VO2 Max. : fkEHIEREII4.1540.31 £ /min,

RE W72 ) 764.8 md/kg/min.,, HR Max.

TS ASIE190.618.550/4. Thote,

KHEY Y H—HEOEEREICOWTE oz s Table2Th 5, F - HERMERCL2
55> THR, %HR Max., #:EV0, Rz %V0,Max.nfiz7m v b L7z »»Fig. 6 &

UFig. 7TH 5,

Table 2 Motor intensity of soccer practice
practice L jogging basic skill ball pass centering shoot combination N
items mean sd. | mean s.d. mean sd. mean sd. mean : sd.
H.R. (Last Imin.:b./min.) 1287 174 1702 85 | 1567 : 155 1419 1 224 1708 ¢ 144

Rating Perceived Exertion
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COEBEFRTCAL L, Ya ¥ joggingli 244 H TIIE, 120~13541/4F, 65~70%HR
Max., 1.9~2.1 £ /4%, 46~50%V0, Max., AR : basic skill¢it 347 B T162~182%f/
5, 85~93%HR Max., 2.8~3.3 £ /4,72~83%V0, Max., 4%f2 »&K—,LEL : ball pass
T3, 1408556 6 5Micbz->T, 1313140~ 17041/%, 73~90%HR Max., 2.1~3.3 £ /4,
52~80%V0, Max., &> %Y > % 2 — | :centering shoot Tlx, 120~ 15541/5%, 60~80%

20
w19 A ®
a
a 18 ® | © o .
g 17 + means s.d. //@//
=16 o CloJ
W 15 + (] - ®
w4z - -7 ®
fan) ]3 T O O 9//
212 4 00 7 ®
G114 0 g o
g; 10 - y ® : combination
9 _ -7/ Y=05876X+43818 @ : ball pass
28 .7 R=05850(P<0001) @ basic skill
5 7 P~ @ ©:centering shoot
c 6] %“ ©: jogging
5 T T T v T ¥ T [l T T L

56 7 8 91011 12131% 1516 17 18 19 2021 22 23
RELATIVE METABOLIG RATE(RMR)

Fig. 8 £EIGEEME (=40 X —BHERMR) L.LBMHRE (B804 ERPE) o

HR Max., 1.8 £/4, 40~70%V0, Max., 2> & %—3i 3> :combinationTi¥, 155~ 180
f1/5, 82~90%HR Max., 2.8~3.5 /%, 62~80%VO0, Max.n#if %77,

HRYEEMOE®RD 1 oMo FEE (Table 2) %45 &, HEAFENE 34— 3 »13170
$1/55, 89%HR Max, 3.1 ¢/, 76%VO0, Max. & fiis> TR L 72 ok B 85 S Bh 381 % 7%
L 72, jogging, ball pass® tfcentering Shootbti48~65%VO2 Max. O TH- 72, 548D
R 351750, Debt | BBRAEE (#5E) Idjogging»<1.94 ¢, basic skill %6.86 £,
ball pass#s5.53 £, centering shoot#$4.98 £, combination#%6.50 £ & 7% V), basic skill o
ABEFABENFEFKOVO 2 EH Lol -72, =2 VX—J§H#E (#¥E) |3, combination
75174 . 5keal TR L B < T » 724%, EE 1 M %72 ) Tidbasic skill 7722, 1kcaly % 1) & & k%
wmLz, TARALX—{LEE R, M. R. (Fig. 8) |3, jogging11.8, basic skill 20.0, ball pass
15.6, centering shoot 10.4, X (fcombination#515.8 T - 72, FE#EY5&)E . RPE (Fig. 8) i1,
jogging#¥6 ~ 7, basic skill#'14~16, ball pass#$11~16, centering shoot #11~13, comb-
ination A 15~ 19N &HIZ & - 72,
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FREHERC 2 K — V HEOEBIREIZ BT S A ZEIX 1970F RN BEEL LA AT HbILTR
Twd, ZOELhbLWIIEBRIFEERET, SFRAEEED, IFRBEREREZHEZIELD

IZAHE3bLWEBELDD, BEREKBICXAEHOLVBETHDLDD, FREEZNLERDM
&utvf%ém#,h%%itéﬁﬁméuf’&m# %Lf@ﬁﬂ@ktfé%m%ié
BHEERENL SVIBLETHLIP -T2 A1 %éi?f%é B R REOH T
2 X NVEBICH ) T ANF —IEROBRESAFEES - BfE0 B EKAHE L, Sy, EBEPE,
BH - ﬁijykﬁétrtm%ilb%ﬁ EE'}LEH"‘L PAL THB L 3HR—FEAREDR#ELE
BT @bfi%&&é T .

ﬁvﬁ—ﬁ%bé:ﬂ%mﬁ %miy<ﬁgﬂé &9, BEREROFEERIOBELEINT
WERAKBEEREICOWTRS &, Fil, BK, ARELZLIIRY, &K, 22— 2AFEEHET
3.8~3.948 /47,57.3~63.3ml/kg/FNEHEZRL, BAD v 7L ~ULz % 513 K EEFRIEIEE
BEWZEEREL TS, BHREDTHEILL.25 £ /4, 64.8ml/kg/ThH D, R/ MALE
¥ - KB LR LENEES 25, L L, BFA YT Y aFF—an7ml/keg/q oo
Y —2— 2 F— 2 D700k /kg/ 5 EHED L w77 T ADEFITHAN D D T,

By —RA R OTERLOIIEIC DV T, Seliger (21557 ) 8 ¥ 8 7 — 4 T1653H, AR
A_7-:ab@5ﬂ5<n1%9Sme@Mi%@@&‘ummmUL (AN E =2
B —BED0G DS — LA TIA 0 THB L2 HEL T 5 c&%t%uﬁghmumﬁ
WTHA Py 7R~y T4 v 7% EKNICER L T3 16048/ 781121 Lo L& L 2w, 1%
1, 381, 4332% 1~ 24875 18010/ TEL, 22 N EHREIE b2+ @
HLTWw3, Flilzh éaﬁﬁiéimﬁg¢@mmﬁﬁuﬁiﬁﬁg DT, EABOF
SHEN L —=> 7 & WEE TR, 14030/9 (34~59%V0, Max) Th 775, AAKT
T93a—bEHET i?mmo1mmmy@77wwo Max) $Z 105 » 3 =7 — ATl
BAETI%UV0, Max$ T L 2EFA W5 2k A HEL Twa, AR T, 105 ncen-
tering shoot i3 i T142.946/4F, 56.3+14.3% V0, Max#mR L, % AKSEOES)MH I
BLTwrz, X, 452 @RI L ERball pass TIE156.74/47, 65.6+14.1%VO0 , Max
YHEDPAEDY 2 — M EBOBEHBREICHUL Tw K Ro@mEL D VIRV ETH -2, 10
s Fflcombination &R (9% 7) T, no%mﬁ 76.8+8.9%VO0, Max & % 1) 80~ 90%1=
FETLELRY, BFAIZbO I =X — AR WEESSREFHEI N, BEeD i L PNE S
24 >4 KXo 7020 sz 2 Fhe7 & EOHREVO i3, 12036/55,1.0L /5 L %
Lcwvis, EARIC3ImoBEI N 5 L RKEE (30 <A /4) TIE180%a/4r, 3.0 L/l E
cEE D, 80%V0, Max bl FooBRE oL 722 L 2 S L T b, ABFFED 3 4 AT
Fpkbasic skill Tiz, 4> H A4 FX v 7, A>ATv7Xv 7, ~vT 4> 7DETEIORDD,
FOBEImBELER L7222, BERTE M TL70.238/4r, 3.14 1/%4, 75.8£5.0%
VO, MaxiZZ L Tv272, Ly, 55B0mEaEE6.86Y) v M LOBKELRL, =H1L
¥~ﬁ%$RMRum0ﬁEﬁﬁf%oto:n%mﬁ%uwxmﬁﬁio%,%@%§55m
RZRBATT A LI > THLPICESREY ST LI E 2L TEY, BRI HDEE
ErhETIER»SEBHAE I bbbt I HEL—ETHLNDTH S,

AR » EHBEE OMEBRERICOVWTHS &
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HR (Y) :RPE (X) ofiizi

Y =3.9797X+99.2914 R=0.7323 (P<0.001)

VO, (Y) RPE (X) oz

Y=0.1103X+1.1945 R=0.7747 (P<0.001)

%V0, Max (Y) :RPE (X) omIiciz

Y =2.7389X+27.9723 R=0.7742 (P<0.001)
LR VFERICE R TR WHBEBR S N, ZOZ L FEBEMICEL LT 7 HEH
BEEREOHEEIEH L L), BB ToMAPTEEE L 5,

%V0, Max (Y) &% (X) & 0Bz iz

Y =0.5860X —24.9102 R=0.9006 (P<0.001)
DEE BRI RO LN 2 b s, B THETRLZ OHED b2 B A NEBEKE L
WET L EDREE T -T2,

F7z, EBBYHEERPE & 2 2 0¥ —E#RMR (Fig. 8) nBfE4 R 2 L 2B R L&V
SR FOR L 72 A Hirbasic skill D EBYFERE I 5 Az combination & D & 2 T > 71F S
&L Twiz, % 72ball pass & combination DRMR 3% | vaasball pass 544 5> 7 L 8I2I&
L Cva7z, [WERizball pass & centering shootd ] HRPE D=3 1 5> 7 4 DicRMRIZball
passHFH A 5 LU EBEWEETH - 72,

F72, 4xf2omball passic BT 54 72> R ET 4 7 x> AN, combination|zit 5 2 F
~y1<“kf@®i3§?F3@RPE 30 1%KETHIHNICEEEZrRBOLNZ, 2D &iF, 432

B 547 = > AXcombination{c Bit 2 2 b o o v—IMOBEF L HEKL TSy & 2 p8 7% <
%@E%ﬁﬁw EL E LLBNEEIER LN EEZ D,

AEBRTIIV+ =307 To7bLToOPa X IPERNZ b s, RLBEIMRL, &
AHEAHEB LI > A -2 3 VBB VREL R L2, FICEABMEE IR 3EHOBT2E
BRI, FVEEEEZ R C LA LIt L 2 L CBENES 2 M2 32 221tk » T R uk Yy
I — 7R ETEO TR EPHLRE 72, 372, Lo =07 a—tlibry—))
YTET BV A TDFEHY 2 — T HROKERFICE L W AE (15~2030/4) #R6N 5 2
—F—& N LHRIBOH/FE S, MERERDBNIC L VESHRES R LI E0HLP L 5
2o L LIOSTEIOHRDEB 7 5 A TCLT oy 72 7% 4 XDBRENL _NLTHDT &
WL Loz, F72, 4% 20K —)LE Lball passiz-ow-Cit, 10mPgH O 22 THM
MR e B EIEDT0% V0 , MaxL ~)LE THELL X FIFTw5 4 o b #is SN, gﬂ
b 5N v H — G CE®RE (% HR Max, RU%V0, Max) i0F B2 58 5H
N7 - 72 lFjogging & centering shoot & Urbasic skill & combination T - 72, %a)f’dW)FEF] iz
RBeETHERErRAD LN,

DEnzZ s, ESFEENRKLF EAKRDORIEOEZFRERMOES, A, 22— F2H®
RS, FyviaRir=y VOBE L HlE, KEORNH, ELICIIBFORY L 5>, HEE
RHENOBM)MA S LIk ->T, PR VEELZRITTINEEZ LN 5, EBWLCEEN
BENEENHEE LTI b 0ME 2 G RBERENh TE,» T 2oIclk, $HEM, B
EHHMW, é%ﬁﬁx@m%&émﬁ @@Jﬁﬁ%ﬂ@ﬁ—tﬁ FRIGURHEFE—FE 70 77 205 E - £

- LD FIEDEHEE & &‘73 7 o
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19,850 523, 0% E TOBRBEL KREBETV v #—EF 6 L 2XRIC, HEOHENRTICHE
Uy e X, &AREM, K—nLmEL (4 28E5), £r2—y>7ia—t, RUFarEh
—t a3y (9K THEE) @5 EENEFED LR R CEBOGER SR ORERIC D THER
L7z, BREEBADEIICEHSND,

(1) #T&TH 1 5HoHR, %HR Max, VO,, %VO0, Max D EEMIZ RN E BN L o7z,

jogging :128.748, 67.5%HR Max, 2.00 £, 48.2%V0, Max
basic skill 1170.248, 89.4%HR Max, 3.14 £, 75.8%V0, Max
ball pass ©156.740, 82.3%HR Max, 2.71 £, 65.6%V0, Max

centering shoot : 141.9%f, 74.4%HR Max, 2.32 £, 56.3%V0, Max
combination  :170.83, 89.3%HR Max, 3.18 £, 76.8%VO, Max
(2) ST v 7 —HEMTEEEE (%HR Max R Ur% V0, Max) o fEE RO LY
B - 72 D ljogging + centering shoot X trbasic skill ¥ combination Th 72, FDfOIZIE
ETHEEFRD LI,
(3) EAFM | basic skillBMFRBBEBIZEEAFTEENOL LM, RAOBEE TII % { BEIE
B EERIE R BOLIERE L5 Z LRI N,
4) =AAX—A#E  RMR & 28095 %  RPEO¥HBEIR RN L D124 - 72,

jogging 1 11.8, 6.4
basic skill $20.0,- 15.3
ball pass . 15.6, 13.5
centering shoot : 10.4, 12.5
combination 115.8, 17.3

(5) TEEUHRE & AFEREOMICII TREO L B ) AELAMEMEE I RH LN,
HR (Y) —RPE (X) Tit
Y =3.9771X499.2914 R=0.7323 (P<0.001)
VO, (Y) —RPE (X) iz
Y=0.1103X+1.1945 R=0.7747 (P<0.001)
%V0O, Max (Y) —RPE (X) Tz
Y =2.7389X +27.9723 R=0.7742 (P<0.001)
(6) %VO, Max (Y) xHR (X) oMiziz
Y =0.5860X —24.9101 R=0.9006 (P<0.001)
DEEZFHEERIRD LN, BB TOLHEEOAED b 2GR AEOREKELHET L Z
LD LT - T2,
(7) AEBEREEEEIZEEML TV CLRBMICIET 4 72 S —DHEHEDCELRY, AR
2 Y TL SADHEE, BEIRECHE, KEORYH, B8E, HE~~ORWMA L2 E
DIEHBRERNDEC L > TERICS 2 28HENDP LV R B EDVHELEP L 572,
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Motor Intensity of Physical Exercise and Sports Activity
—Report I— Motor intensity of soccer practice

Masahiro SUGIYAMA
Faculty of Education, University of Ehime
Bunkyo, Matsuyama, Ehime, Japan
Eiji OKADA
Uwa Junior High School
Uwa, Higashi Uwa, Ehime, Japan

Abstract

Motor intensity of scocer practice was studied on six male university soccer club
members, aged 19.8 to 23.0 years.
On this study five daily soccer practice were chosen:
(1) jogging for two minutes (2) Basic skill of inside kick, instep kick and jumping head
were in use for three minutes. (3) Offence and defence of ball passing for six minutes:four
men to two men. (4) Centering shoot for ten minutes. (5) Combination play for ten
minutes : nine to seven. Five minutes recovery time were taken at sitting position after
these practice were made. Telemeter method were adopted to calculate the heart rate
during exercise and recovery times.

The maximum oxygen intake (Douglas-Bag method) and maximum heart rate were
measured by treadmill all-out running continuously after submaximal exersise test for
estimate oxygen intake from heart rate during practice. The resuits obtained were as
follows:

1) The mean value of HR, %HR Max. VO, and %\702 Max in last one minute for five
soccer practice were as follows:

jogging - 128.7 beats, 67.5 %HR Max, 2.00 £, 48.2 % V0, Max
basic skill ; 170.2 beats, 89.4 % HR Max, 3.14 ¢, 75.8 %VOZ Max
ball pass : 156.7 beats, 82.3 %HR Max, 2.71 £, 65.6 %V0, Max

centering shoot ; 141.9 beats, 74.4 % HR Max, 2.32 £, 56.3 %VOg Max

combination  ; 170.8 beats, 89.3 %HR Max, 3.18 ¢, 76.8 %VO, Max

2) Significant difference was not recognized between jogging and centering shoot,
basic skill and combination about %HR Max and % VO, Max. Others were recognized
in all practice.

3) Oxygen debt of basic skill exceeded fifty percents of oxygen requirement. It was
pointed out that physical movement increase motor intensity more than frequency of ball
passing.

4 ) The mean value of relative metabolic rate (RMR) and rating perceived excertion
(RPE) were as follows:
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jogging : 11.8 and 6.4, basic skill : 20.0 and 15.3, ball pass : 15.6 and 13.5, centering shoot :
10.4 and 12.5, combination : 15.8 and 17.3.

5) The coefficient of correlation computed between physiological and psychological
intensity was significant statistically ; HR-RPE:R=0.7323 (P <0.001), VO, —RPE:R =0.7747
(P<0.001), %V0, Max:R=0.7742 (P<0.001).

6 ) The coefficient of correlation computed between %VOZ Max and HR was significant
statistically (R=0.9006 P<0.001).

7 ) It was obvious that intensity of load for body change by various factors such as
frequency of ball passing, velocity of move, distance, resting time, skill level and face
to practice.



