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T =ALT IV ATE bt Je-de-paume 2EIEE I TE Y, 18TAFRAFY AD
Dy Ty = EERr v F 2 AL LTEREL, ERRSESOZAYFAB L U Thbh
2wy BT AVH, A=A ) TALHRICEE > TER, BRTEAD 7, &%
BEFHE (V4 v TPy, &KEFHE (77,07 AV -), 2IULEFHERIOCLFEETE
I EDKEIEHRTHDH, V19

BAETRI8T8E (BRRIE) X HEREBEEBRCHBEINCT 2 V7 AD Leland G.
A PMEE L, 19204 (KIE94) 11A228. 5 3 BIE, ANKEH A FHEL R CRRAEFTH
Da— + CRIHOEERENBEE IR, £ LT, 19224 (KIEIFE) w BARERHBS (The
Japan Lown Tennis Association) 7 8% &#ttz, 18 Fl TifieE, FREFIc ST OEE
KHLET OIRBAD I FE L,

—F, FHEBEEM & LTT = 2T A-> TV AR, BE, =2 — rofR - FEoDI
BAREBFEEYET L DR ERLEEEROBEL L UL, BEALERI LTV
DR TH D, LL, BINGENE LT, FERTIEKT = A, SEFRTIIERAL LOE
K7 = ADBACERINTE D LA EDOKRFTRHHREES L LTHERT = A0ER IR,
FEENER C OB SRR D TE,

Fio, WAV vEey, 723REE LT, BOEO—MEEEFORE - Attt Rorh b
B U CIHRF BN 200, BENRES—BREROKTI O D EB~NERBLCEL, [H
ROBRRAR] #hbv b L, WhOLHEBENBACEH IR BAEVNRAOAS LS
s ), AESLARMEHRICRT LT = A2 — t DILFERLELE B xMb T = A AanELL,
TT R E ALK LT 2 A~NE LTERLTETV 5,

FBEENVOLDBCHEETHNED hb e, RRVGERC LD 7 -2 hiThhE b,

* 5 Ul B AL S R
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Wofe E-Z O OE £k & M

T

EEZFTRLTY YA, /7779 FA e =0, T,Vv— A%, Y., v7nEOERERE
MaBEIELEE, 7, b7 — 27 &%FEFRELICEE, TLTIALERA LY — a2kl
TRy~ A B AY Rk E LIciEERAD NS, T = A0 — AJZREBI, man to man
system, man to machine system 3 X O machine to machine system & T ® system factor
ELTEY, ThoOMECEbL L ERERCESHFEVNEE LD, 7D By, =2 -+,
Sy b, Hy b, R EOMBRLT VA Y —ORM, #§H, [DheBEaIhir —4
NTBEIFERE D BN KYITH B,

APFFETIE, IBETLIEC T VA Y —Df)], BEVSAREZ HEE, HEEECHSE
G LZBEREMRNEOBREDO= A AT -2 HETHDO,, FHL/5Y Vv FA R =7,
Vo V=, ATy Y2 OWTERN R XOTBERRE YR LN T EABERNTH 5,
INODOHAIEERHEEESC AL F - BB KELZHT T H5E, EBENERYRILT
<hBHDTH %,

I. ARFE

1. RIEIEHR
(1) #imZEoRFcE+T2HE 1) %% 2) 7=2%&k 3) #E 4) #hE 5) 1500
mE RFE
(2) AT B IOBAIEERORIGRERICET 2EHA
1) EATEEROLEKE D HR-VO, BAfRX 2) mAMEENE (VO Max) 3) &
w72 b VO, Max. 4) HA#i%E (VE Max) 5) &5 0% (HR Max) 6) &5
MR (RR Max) 7)) MFEEERE (0, B 8) —EH;&KE (Vi) 9) BRFEIk (02 P)
10) 9% (RQ)  11) All-out-time

(3) EBmE B+ 5EE
A AEPEEEE 1) MEERE (VO 2) ot HR)  3) % VO, Max. 4)
% HR Max 5) =x1¥—f{@#HFK (RMR) 6) MEAEE (O, Debt) 7) BREFTEER
(O, Req) 8) MMEFTEEBRWTHIBFAEEOEE (%W 02 Req) 9) =1 F-—HEE
(Energy Exp) 10) FAEX47- v D= 31 ¥ —4EHE (Energy Exp. /min. /kg) 11) FHiEH:
Tl ARG o=F ¥ —HEE (Energy Exp. /strike)
B LEEE 1) XEAEE RPE)

2. ERFEZE
(1) TATFEERRCET 2 VO,-HR OBFEKZRDB D P Ly F I AEHV, 47#E120m,
160m, 200m TFHhFh 4 HHEAET IS, FOBDO V0, & HR 23RIL, 3 S5k bERR
BEE U, EEEEEL 1S 45 FTo HR #0IRRc A L VO, 2 #EE Lic, 4 o
BOGIRE ST AN, FETHETREYFRE LT,
(2) HATFEEE L, FILOREY 1 57HBI2.5ELAIRSETCEEL, T0oE 1S
I 10m D OfE X ¥ 5 A E BRI E B L O E#EHEE T All-out 128\ A A VO, Max %
Kb i,

HR 3 BmiEEy:, RR 29— 1 22 —CllEL, 0, 35X CO; BEHAERR
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AR — VG - HHEEE)OEE)HE

T 1, 4 : Ground stroke A : Ground strroke, Smash
k— 2m— 2, 5: Volley B : Volley
1 3, 2 : Smash
°
Al
k— 3m —
4 5
-1y T L2 l
|
3m 3m tennis
1 B “i_ 3 l ) machine 3
] 1] o0
:('—- 3m ——h'
B ]
e——— 6.4m —— 3m —3|
> p— 5.485m —j
}: 23.77Tm 2

Fig. 1 Position of ball impact in ground stroke, volley and smash.

(/39 v KA R—2, ¥yl —,

ZRBOBEF AT FIA - FHH L THIT LI
(3) FEBER: T EENHE O HIE

1) HEBEFE#7L Ground stroke, Volley, Smash o 3
fE¥E L L, D4 “on the spot” TIT5HA L “3mi
B> moving” TTH5HED 2EHEE L1, KH1IKRL
TWBX5EC% o FB8.6MOMEIC P I —AHF—Y
THEKBOT =A2A~>—vEEEL, 157ECIEIOH
ECERHLEZL, 55BTISEDOIIKRE IR,
Ground stroke ® “on the spot” Ti%, 2mPEAHD 1 H
51.5mOABE - LA 4B Tl 3mUGD AL,
“‘moving” TIX 1264 ~BHIFLATEREKI €,
Volley TIXRERIZ 25BN, 20165 ~"BEIXET
B~EER X4, Smash TiX22HA~N, 22006 3~B
B TANERI ¥, (BHEIERARTHD)

2) FIER&MHwkE T < (dynamic) J [#<
(fast) | M'E®EIC (exact) | FTERT 2 L 52 3 2D fER
h 1,

3) 77y PAZEVLTETSLOREM S, K-
MEIFve , T 74—t Df = —F—-L&xFEHLA,

4) FIFREKEOMERIEFRBERE D BIEICO\T, A A
ZE TSRS, ZERBG, 5 aRoEBIOF, 4 55
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555%To 1 4R X OERE T #1105 Mo BEREICERE Lic, EBIKS 7 & EER107
MOHRIMHMEFEEE, RRIZV— I A% —ETHABER ZREOT LA — 25 HWT2
ch ovz—F—iiF L1,

5) DEFHESME L Borgd ORMEMEY HAEC X5 REC LIc/)hBEF, BT ox
BHHHESHE (RPE) # AV, EBHEBCERZCHEOHHE L R S ¥,
3. WEEIFERFERT = ATICHTE T 2 F #6520, 6580 522. 655k TOBTIME6 A TH
%o
4 ERBEMIEERFEERET = A2 — P BIOFEREEEFTEDEBREERZ TH 5,

II. HREER

1. HIRE D S ket
F I HiRE O FReEs

Table 1 Characteristics of subjects

R Ut PHEER LS L, Fhh items | Age Experience Height Weight I150immn
. wakamatsu . . . .
ARIL6T - Oom, BBIE0-dhkg, o N ST T s 548 304
I00mAREEIIZDTH Y, e s 17 Tierr eos a8
HANDFRMIEHIECD 21 | Naanishi | 226 47 1594 545 825
PEBRECEAREY R L Y ganma |21 sa ises | 737 308
foo 0 ToTaa | a4 7 s sra
mean 21.1 4.9 167.9 60.4 312
2. WHREOTRIERKAEE s d. } 0.8 2.7 10.1 7.1 16

E2 TR IEREREY R L

Too PHE L BEERESY A D L, HABFRERE (VO Max) (£3.92%0.51 ( /min, A& M
72 0 T65.0+x4. 0ml/kg/min, FHE04E% (HR Max) (1194.1+8.6b/min, fEEY%I (RR
Max) (361.3+5.7f/min, FPREGIL1.13320.025% R LicZ &L EFAMOIBEL Sh T
%5 VO Max 3 +0BEINLELHAR L, V229 ZhnbofERyBEESE ORI
BRESHEI N DER T VBT EXH B LT 5Tz, 30

Table 2 Cardio—Respiratory functions of subjects

items | VO,Max VOMaxw VEMax HRMax RRMax  O.Remov. Vr 0, Pulse RQ All-out

subjects {0/min) (ul/kg/min) (1) (b/min)  (/min) (wt/ 1) {nf) {mi/b) (min-sec)
i

T. Wakamatsu | 4.28 69.5 131.65 186.1 59.0 32,51 2231 23.00 1.125 1742
T. Takaoka 3.64 66.4 11111 201.0 59.2 32.75 1.877 18.10 1.146 16°47

Y. Hoshika 4.61 62.6 143.56 181.1 57.6 32.10 2492 2545 1.157 1709
T. Takata 3.75 653 11151 196.2 64.9 3363 1718 1911 1.157 1712
mean 3.92 65.0 121.65 1941 61.3 32.68 1982 20.35 1133 1658
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AR iEE - AAGERNOEERE

3. BATHERCET S HR—VO, BFER
EEBIA S 45 F ToLaE (X) DEIE»SBRERE (Y) 2HET S oolEFEH
IROBY Lis o1,
E Y =0.0251X—1.4848 (R=0.9998 P <0.001)
B Y =0.0224X —1.4410 (R=0.9905 P <0.001)
ikt Y =0.0176X —0.3852 (R=0.9869 P <0.001)
FFE Y =0.0275X —2.8198 (R=0.9991 P <0.001)
Bin Y=0.0334X—1.3525 (R=0.9921 P <0.001)
EH  Y=0.0187X—0.4141 (R=0.9955 P <0.001)
“on. the spot” -ClEIfEK;D HR AMEWER TR LIcBE, R OEE AR 120m,min
TR HR % X O VO, 7 bk O ERR TBIE L,
FH Y =0.0238X —1.3121
= Y =0.0189X —0.9977
dikt Y =0.0263X —1.4367
P Y =0.0140X —0.7619
B Y=0.0389X —1.9578
EH Y =0.0309X —1.7495
ok, BEET 10D 4505550 VO 15875 A, 7 CHElE L,

1607 3.01

Heart Rate

VO,

o——s Ground stroke
o——0 Volley

Oxygen intake ( { /min)

%HR Max (%)
%VO0, Max (%)

o e S S ST S A St e A e S R e g sy
01234512 3452¢6172829 10

‘Resti(—Exercise time-)[(———— Recovery time ——w‘ ‘Rest [t—Exercise time-*—— Recovery time —z{
Fig. 2 Change of HR and %HR Max in tennis practice. Fig. 3 Change of VO, and %VO, Max in tennis practice.
(7 = AERD LR E XHR Max DX H) (7 = A BROBRENE & % V0, MaxD % H))
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4. £EREHHRE

EIREBRECOVWTE LD bDOTH Y, EBly L EIEKFDO HR, %HR Max, VO, ¥
F 0% VO, Max OF#HfEicx 7e o P LEbOAK2, K3 THDH, TDOFHFTH “on the
spot” &b &, stroke (I 2 3#12i2iF115b/min, 60%HR Max, 1.51 { /min, 38% VO,
Max = R LEBREEA R LT 2, Volley i35 4%1c111.1b /min, 57.3%HR Max,
1.3~1.4 ¢ /min, 33~35%VO:Max D&%/~ L7, Smash %2 5% i12i3123b/min, 55
9%HR Max ##i%127.5b/min, 65.6%HR Max #/R L7, VO, 131.5~1.9 0 /min, 39~47
9% V0O, Max DEIF TH -~ 72, Steady state L E 2 S 4505 55D FHENSED L,

Table 3 Motor intensity of tennis practice

practice on the spot 3m moving

items stroke volley smash stroke J volley smash

HR (last 1 min : b / min) mean | 115.2 111.1 127.5 150.0 152.3 146.9
sd | 95 | 171 | 177 | 100 | 120 | 185
PHR Max (%) jmean| 594 | 573 | 656 | 774 | "85 | 736

s. d. 4.7 8.4 8.0 5.5 6.0 7.9
VO, ( £ /min) | mean 1.49 1.30 1.67 2.53 2.47 2.32
s | 0.63 | 044 | 045 0.68 | 054 | 0.35

%VO,Max (%) | mean 37.4 33.2 42.7 64.1 63.1 59.3
s.d | 125 | 105 | 112 | 150 | 106 | 76
VOq(during exercise) (£) | mean 6.32 541 7.96 10.25 10.30 9.86
s.d | 238 | 272 24| 307 | 270 249

O Debt (£) | mean 1.45 1.43 1.53 241 2.54 2.12

(A) sd | o 0.60 | 090 | 0.62 | 049 | 065 | 0.45

O; Requirement( { ) mean 7.76 6.84 B 9.49 12.66 12.84 11.98

(B) s.d. | 249 339 342 333 293 260

% O, Requirement(%) mean 19.7 20.5 B 16.0 19.6 20.2 18.2

(A)/(B) % 100 sa | 103 | w9 | Um0 | Li.}i'l" """ 50 | 46

Relative Metabolic Rate m56}48 _______ 65 || 1 054 ,,,,,, 103 | 96

(RMR) s.d. 2.3 1.7 1.8 2.7 1.7 1.1
Exrcise (kjoul) 5min) mean | 162.38 | 143.06 198.50 264.85 268.54 | 250.62

wa | sl 7eo | rsa | eeee [ eras | s
r(joul/kg/min) mean | 530.4 4625 L 650.0 868.7 884.3 825.9

0 sd ""1"2"7“25"!"2’0'1':‘5"' a4 | 1509 | 1474 | 1259

-_‘g (joul/kg/strike) mean 59.0 51.4 | 72.2 96.5 98.3 { 91.8

g .

¢ 1 (kjoul/strike)

|

&

M | Exercise (kcal) mean 33.81 34.19 47.44 63.30 64.18 59.90
(5min) s.d.| 1246| 1697 | 17.10 | 1664 | 1466 | 13.01
(kcal/strike) mean 0.86 06.76 1.06 1.41 1.43 1.33

sd | 028 038 038 037 | 032 | 0.29
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A K-V EE - HEEEHOERRE

Smash (1 Volley i H:-XT16.4b/min, 8.3%HR Max, 0.37 £ /min, 9.5%VO0; Max iz &'
VBBENRE AR LTI R R 1 KU LD KETHEEE,LRD SN, BEITH “moving”
WCOWThBE, 45056 550FHFEOEFIE, HRA147~152b/min, 76~79%HR Max,
2.32~2.53 { /min, 55~58%VO;Max &7t b, 3EMICABZEIRDONILL, 3 2DEMR
BB L ERE AR L, LasL, BEHITHLIZTOBITHick~T, stroke T34.8
b/min (P <0.001), 18.0%HR Max (P <0.001), 1.04 ¢ /min (P <0.001), 26.7%VO;
Max (P <0.001), Volley Ti%4l.2b/min (P <0.01), 21.2%HR Max (P <0.001),
1.17 0 /min (P <0.01), 29.9%VO; Max (P <0.01), Smash Tix22.8b/min (P <0.01),
11.7%HR Max (P <0.01), 0.65% /min (P <0.001), 16.6% V0, Max (P <0.001) /x&
BWEEZ R LFANCEEE RO b, ¥ ToEIMBCTLHHETCEVEEE
MERDH BT,

wiz, EERE 5 5D VO %A T4 B & “on the spot” Tit Smash £37.96 £ T Volley ®
541 L LTHEEICH WEEXTR L, L L, “moving” Tix Smash 719.86 {, Stroke
#310.250, Volley £310.30 { THEEI L2 R LAEEXEIZFED bhisd - e’ Volley 3%
bEA -7, Oz Debt i3 “on the spot” T1.430~1.5340, “moving” T2.120~2.540 ®
HHETH -7, BEEEE X “on the spot” Ti16.84(~9.49 ( T Smash kb &<,
“moving” Ti11.98 0 ~12.84 { T Volley 2"\ b Em\MEX R L1, MEEERB T HHE
BEEDEIE T “on the spot” T16.0%~20.5%, “moving” T18.2%~20.2% D& HEIZH b,
FEBEMEE IBRAEOLRENMEL FRENVEFBEOKELUNCH S Z L3P LI
57, =R AF —RFHEIZOWT “on the spot” & “moving” ZE#EF L TH 5 &, Stroke ik
5.6+2.3410.5+2.7, Volley 134.8+1.7410.3+1.7, Smash {36.5=1.8£9.6x£1.1TH
stce BEIERMA A LWL I->TI~6ERBCEVEELYRL, FRC Volley 123\ Tik 2 f%
UEomELeh, FOENFEETH T TOBRRDVTIEHRBE LT =AY —vinbH
FINAA — A TR B EIE & CTORTERRE A Stroke Ti32.3%, Smash TWkl.7# T
B 5HDEH LT Volley Ti20.8% Ll THEWVGEMEL Y, oM 3mBE*BRCTH
TG IUE e Bl e D IEERE SRS TE - LA HE SRS, 9%

5 =% ¥ —HEBIT “on the spot” T Smash »1198.50kjoul, 47.44kcal, “mov-
ing” T Volley %3268. 54kjoul, 64. 18kcal 2 FmfE%x = Lic, Thuw 1 FIERYM h TR L]

Number (persons) Number (persons) Number (persons)
L 123456123456 123456123456 123456123456

FEF I & DL —19]
(Very very hard) 18
e 0 Eoy s —17
(Very hard) 16

x>\, —15
. (Hard) 14
/= R X DU —13
o, (Some what hard) 12
~ ETHDH—11
(Fairly light) 10
I D ETHD -9
(Very light) 8
FEHIHTHD 7
(Very very light) 6J

Spot Moving Spot Moving Spot Moving
Stroke volley Smash

Fig. 4 Rating Perceived Exertion (RPE) of basic skill in tennis
(7 = A BT 5 RO FBNEE)
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¥ oo B-Z i 8 £ B OB M

£ p34. 41kjoul, 1.06kcal, #E»35.97kjoul, 1.43kcal & 75 -7z, ZH b DEERL SR
RITERBIC X » CIBE = 2 A — OHENTRE LD T LAVRE I T,

5. OERRE — EHREE (RPE)

X 4 13 %#EBERMD RPE # & L7-b D THAH, “on the spot” & “moving” DELFHA &
% &, Stroke Tit 9~13&11~13, Volley Ti% 7 ~114£13~15, Smash Tikll~144+12~16
Lish, TOBFTHTO Stroke T [ W ETHSH | LRERUHEIRGEL, BEWILT
X Smash & Volley T [ &0\ b [0 LEUBENRDL ED - T,

V. & E

7= AT AT, B ESFRC L D L e ETBBoRREREBET Lo, 17
AL F A A =7 ARED D OBMBITCET 5 b0, 192 B 53K - B, RBESE
BB ARIE A H R EEREE R = 2 L F — B ORI T 2 4 D235 <3 11 24) 25 26) 28)
Hbib,

B L7c X 5 wiftff, ARy HHEHHs, #kE LT, ELAELLT, BE - #FH5<
DELTEBOHRILE DN S ETHEERE - AR—YBEHIhTE, AL, FHE
WORERE O K E & QI AR -y P EFEOFICHRIC LT 2 &, Bx ADRESEKT)
DI ELRA D ETDHFA TAZAALDERIZLNS L 51Tl - TE 1,

ARRTE, £V BRIALEBEA R -y LHREE I EACE 2 2B XL
¥ —HEOBRE A EEN A BEMME DL L LS ETHERND D 5,

T2ARBETAINLOMERE XL D L, FHELLY 3T =A%FHALTO Y —=Vv
X BPEFEEZEDOEEFAEDE LI OWT, HEFOOHBNIIS0NH, S EE RIS E
DL, BEBREROBHCENTHIDL I LEXREL TV D, BIHLBY 3F=A<v—vn
BRI BbHENRAAR— AL T 7~V FALr— 7 CHFEz— PS5 SRR LD 545 H
DRI TFH058, 5, 5 pHIOBEENEX6.520, BRARRIXL. 170, BEFEE
(31.26 0 4%, RMR i16.0, RPE 29 ~13, HR-VO; BAFRRX»bFkDd1 54 B OMEEE
BgEixl.31 £ T43% VO, Max THh 7oz EaEL T 5, T, EITHEMBES THD
OMBUT124H, 5, 5 HEOMEERELT. 50, MEAKEILL.260, METEEIXL.55
¢, RMR 7.3, RPE iz11~12, HR-VO, B2 HRD 5 59 HOBREREX]. 63
g, 54% VO, Max i35z L aWME LT\ 5,

Bk, BEHY D (17 =2 2+ r—70BEEE T, HR-VO, &£ HR-%VO0; DR
CEE BRI E D e F OSEER A bR, FOEEH T, 30E/45 DEE
THEE L THBRABBRETDI0K% ~40% DR EIN T BIGBEE oW BRE CEHICBE
LGRS % & 2 iid80% A LOBMEENLFEINA & L, BREA A~ v OEEHE &k
BT AEEHFILES T HBEE Lo BN TH D E2TE LTS EHE LTS,

BRICHY (37 = 28T BP0 % VO, Max 2388.7%, 3316145, RPE 2313, 5
V=D VO, Max 1279.0%, -LiEEUL1493A, RPE 1211, v v 7 A —adiD% VO,
Max 7371.6%, O A 1474, RPE 230, £ 7 2% — athn % VO, Max #354.0%, O
F A 12640, RPE 237 Lic v £ ¥ Akom bcfIA L 2 EBEETHLH - L aWME L

130



A A= G - HEE) OEE)REE

T B, 72, % VO, Max-RPE OB 5HA F v b voFr=20BEILT v =y 7k
AT TO RPE AMEWERZ R LI E2HRE LTS,

BB B X, V7 7 =ACB\T ground stroke OIS NT0H/SEE (F80%
VO, Max), low volley »3155~171#/% (60~80% VO, Max), volley, volley and smash »*
EEHE T 820298/ 5, 7 — ATHREEROBREHNISH/5 (T0% VO, Max) , #i#A 13944
/5 (#950% VO, Max) TH -1 Z & bFANOMRER LB EBHTHL T L xWEL
Twb, TALOHEBRETCIHFEEELWNRE LT, OEEEPOLICER LICER S,
Bz DI bR EREYHETHFELHGLR TR D, VO, Max OKELE T & 23
HZEIN5, AP TIRERLT = AWWAEELHRICL, EBFRFORK 1 5H &L 105 HOE
BEILE 7 5 ANy, ZFETER LT, £72, V02 Max ORIE S 3B VIAAKKERTH
DE\EBENFEREIE2E LT\, HYRICARS &, ZOBTT 5 AR oEEEE I
DA% B A T111HI~12844, 57%~66% HR Max , 33%~44% VO, Max Db THEL K
¥THot, LL, 3mOBEERMLSZ i »T1504A, 77% HR Max, 59%~65%
VO; Max ¥ TEEIEAL, BBFER L LTED VAT TCEET L EPAHELME
Hotre CRBOEBEE T RMR OHEY 2030 555 L, F0BITHT, Bk
BFE (5~6), V75 =20Fi#H (3.1~5.8), #%#H (5.5~5.8), 74 Ak, r— (4.9~
5.9), BEITHTIEIT /E—7 37— F (10~13), 7=A> v 271 % (10.9), ~A¥F , b E—
A (10.9) FEOBERITHIALS 2D (11.8) FLEB LT 5,

@®ﬁ%%ﬁﬁ%%%f%%%#®i5Kﬁ§ﬁ?Fxbn—ﬁ,ﬂﬂ?ﬁfwx%-Aﬁ
DEMBICE 2 DEENEEEIREGD, A —, A~y va, B, 70 -0 v Z AR —
ATIRHABCEL hb2EANHEEINRS, ChIFERTASHOIEKERR A Y 4 v IR
B fE S EEARM NV —ORBHEELEL LA LR I > THB= 3 AL F 2B tddD L
Er D, LIhoT, @ER=TrY, 7 AL CEE BHxi#ET52 L% BRCES
RAR— Y HERTLIHS, 7 =ATI, REBROKRCE S & 17K Y72 0. 8Kcal~
1.2Kcal o & v, Fiy 1 Keal &F4iE, 250~300ERDITERIZ L.» T250~300Kcal =
ANF—HEERLIDNELAD, ZhiL, 13IT6~8 % — A, FEICLT305~405 %15
TEWTIeh, UL, i, BEERS - ARBICIVEVRELZENEZLRLY, BEE
BV DEBFTERYBECTH 01X, 20RO ADBE (60% VO, Max 58, HELH
¥ =145%, 1BROAFEHRHE=904%) 1B 3E, 40BARTX2EDO 7 = A BNLE
EleAH5,

Rz, AEBE T TLOHEAMCER L&\ HEBIBEMRAED b,

DI E X VO, Max (K5)

Y =0.6247X —34.0146 R =0.8168 (P <0.001)

D¥E L RMR:

Y =0.1029X —5.9739 R =0.7574 (P <0.001)

RPE &A% :

Y =8.2907X —33.2935 R =0.7236 (P<0.001) &7cb, ZThbDBGH S L1404
/5 DE VO Max 12#953. 4% & 7c 0, 103335 & L126.3% VO, Max DN, Rk
RMR 3498. 4L 7c b, 10fABINT2 Lyl onE e b Z &b bic o, 12,
RPE 73130 [ &ou ] ERUS & 200BUTI41. 140 4 & 7s b, RPE #5183
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¥ ol oo £-=Z F & -k MOE M

%2 L O3S, S m AR EIC 90-
VSR (o

Ih bR, G TRECAE]
BEIUIEE S, HAHCITERH LTS
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Motor Intensity of Physical Exercise
and Sport Activity
—Report II- Basic skill in tennis practice

Masahiro SuGiyAMA
Fuculty of Education, University of Ehime

Bunkyou, Matsuyama, Ehime, Japan
Takasi MIYOSHI
Midori Elementary School
Matsuyama, Ehime, Japan

Norio UrokA
Yuge National College of
Maritime technology

Abstract

The purpose of the present study is to observe the motor intensity of basic skill in ten-
nis practice. The suubjects were six healty male students of Ehime University in Japan ra-
inging in their age from 20.4 to 22.6 years.

The ground stroke, volley and smash as basic skill were chosen and these practice were
performed 45 times ball striking for five minutes in the two methods of “on the spot” and
“3m moving’’ by use tennis machine. VO, Max. was determided by an exhaustive running
test on a motor-drived treadmill at 8.6% grades. Expired air was collected into Douglas
bag. Contents of O; and CO; of expired air sample were analyzed by means of gas analyzer
Sanei made. Heart rate and breath rate were recorded by using a method of telemetry dur-
ing 5 minutes exercise and 10 minutes recovery time. As the result of this study, the follow-
ing conclusions were obtained :

1) The mean value of HR, %HR Max and VO; Max and % VO, Max in the last one minute

for six tennis practice were as follows :

“on the spot’ : Stroke:--115.2b/min, 59.4%HR Max, 1.49 { /min, 37.4%V0, Max
Volley---111.1b/min, 57.3%HR Max, 2.47 ( /min, 63.1%V0,; Max
Smash:---127.5b/min, 65.6%HR Max, 1.67 ( /min, 42.7%V0, Max

“3m moving” : Stroke:--150.2b/min, 77.4%HR Max, 2.53 ( /min, 64.1%V0; Max
Volley---152.3b/min, 78.5%HR Max, 2.47 { /min, 63.1%VO0, Max
Smash---150.3b/min, 77.3%HR Max, 2.32 { /min, 59.3% V0, Max
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The value of difference between Volley and Smash were 16.4b/min (P <0.001), 8.3%HR
Max (P<0.001), 0.37 £ /min (P<0.001), 9.5%V0O; Max (P<0.01), and motor ‘intensity of
smash were higher than volley significantly in “on the spot”, but significant difference was
not recognized for three skill in “3m moving”’. And high significant difference was recogniz-
ed in the all skill between “on the spot” and ‘“3m moving” statistically.

2) The mean value of relative metavolic rate (RMR) was stroke : 5.6, volley : 4.8, smash :
6.5 in” “on the spot”’, and the range from 9.6 to 10.5 were indicated in ““3m moving”.
3) Oxygen requirement was the range from 6.8 £ to 9.5 { in “‘on the spot” and 11.9 { to
129 £ in “3m moving”.

4) Oxygen debt was about 1.5 £ in “on the spot’”’ and the range from 2.1 £ to 2.6 { in
“3m moving’’.

5) ‘Energy expenditure of 45 striking ball for 5 ninutes were required smash : 198.5kjoul,
47.44kcal in “on the spot’ and volley : 268.54 kjoul, 64.18kcal in “3m moving’’. The range
of energy expenditure per one striking ball was about 0.8 ~1.4kcal, and it was suggested
that 250~300 striking ball for 30~40 minutes practice time are required to consume
300kcal energy.

6) Rating perceived exertion (RPE) indecated the range from 9 : very light to 13 : some
what hard in ‘“‘on the spot” and the range from 13 : some what hard to 15 : hard in “3m
moving’’.

7) High correlation was appeared between physiological and psychological intensity, it was
suggested that estimate of the % VO, Max and energy expenditure are possible from heart
rate and feeling.

8) It was considered that combination of basic skill practice make increase enough motor in-

tensity as aerobic exercise.
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