NGy PR=ILEF—LICENTIN—T %24 LH
BYXECRETHAHZE
—E#HEE (%HRmax) (CLB3ER—

woR #F
LIRS B

(19894 9 H30A =)

I #
WEHEDAR Y 5 bR =BT D7 — 2BOOBEANL, o o+ 7 =y ZAFLOERE
P DEBHCORE BB 7 — 8BRS — aRBEREILLTRT DY, Fhick
W, HREEDETICEZL DY — A LOBEROIER S EIL L TR, FORKE, 4H0
FoAEECHTHETFOMRILKE LT, HEENE L RTRER bV Lk, EFH
HOWTID L DBEEIC O\ THEAMICER LI L TIT S BDEA D B Db, s — A
BT 5 RBADETITHABEES L AICHEIE I TV E 5 & L AE TR -
T % FTHARY » PR-NVERBTH -~ 2hDEFDOENL, SHDOAR 5 oy b
R VEFIE > TRBBEH LS VX BHATH D, o, HEMOWEL LT, &
?@&@%ﬁ&b5%@ﬁf—A%K%H6%~AfV—KﬁLTEgK@?&Ké%@
TH5H, ¥

APFRIL, £DOLSWBHRIZE VT, SHOARY o b E—Ar — AL TV B4
DN, SHICRELL 20D 5 HBHMOBES ¥ BT 5 Ekicis\ T, EBFoD
7= A OB (LUFHR LB 25 E8ME (LU F%HRmax EM3) #HEE L, &
FHEADEIGH, ERLBFORS Y 3 v E LTOBREIITL, ¥ — alE0OBE» £
THOHHNTHRRLILDDTH D, FRHC, ¥ — ARID =7 2 1 & L\ 5 (KGRI K
BIZE5 2 5 BRI EBROBRICTOT LI - 547 Lz,

Jill]

I SRBHZE

1. #EBRE

BERE L, FRABI~ITYOEREBF ARy » b R — A BE (PRITEESEG L
BAAYT o P R—BFRERS (B 1667) 5HTHD, BEREMIZ, v — F, #RE
Sk, EAVFHF—F, BRENI, v —, $HREHIL, V—tvx—, HEBREK
B, 7y = FYa—-2—DRKRSY s v THD, BBREDHBIHEMIZ, H1KRTES
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DTH5H, SEIOEHREZ L, BREDARY » PR—ARTFE LTI OEFTHE L
TEMCII K ERATH - 12,

x1 BREOFBHIEYE

M S N H K Me an SD

g K (cm) 175 182 197 188 184 185.2 7.25
th & (ke) 70 64 76 78 66 70.8 5.45
Fa BH (cm) 94 90 89 91 90 90.8 1.72
B S (cm) 89 98 99 92 93 94.2 3.76
EBHA (k&) 64 57 57 61 58 59.4 2.73
BN (k) 58 55 52 50 52 53.4 2.8
Hih N (kg) 150 150 142 180 150 154.4 13.17
HFEE PO (cm) 75 70 70 67 78 72 3.95
RERE O (3180 52 50 52 51 52 51.4 0.8
FEESL (em) 42 39 43 67 62 50.6 11.53
1z (cm) 5 1 8 15 2 6.2 5.04
VO:ma x 43.2  45.3  42.7 43.4  45.3 43.98 1.1
MBC 87 87 117 112 87 98 13.56
vVC 4.49 4.11 4.39 5.8  4.35 4.67 0.61
FEV1Y% 100 97.2 8.6 89.1  88.8 90.17 5.49
2. HREOBH

AERIZ BT S5 — 2HFL, FPROEELERFFR A7y v P R- LV RFHEXRE
(ALY BT IMIEAEBEDF — 2 LOKERELX 2RAA L, LORRLRERD LB
BE LT,

F—aHE, BIEEDOY — Ao 3 A238 (LA FGame A L#-3), BE2EIE D
¥ —aHEE 3 A2TH (LLF Game BE#HT) TH S, 7 — 2 DOBAMARENL, 27— 4 &
LA 1Ry — B & L,

¥ — A OBENE, MILBEEREmE S aEEH (MIUT) TH 5,

3. DB OHE

HR OfIEIX, AH—YF A% — -PE3000 (CANON) AL, BAFHE LT LD 1
SEECEE LI, a v . — X I b BTAESY L,

Fio, BREZ, REMNCHO1 UDERZC SV THIEE LI 2 — & — (Monark)
A L, Astrand DGR I X W FHORABFERE (LLF VOmax L#3)
LONFHBEECEETHHEY Lic, BBREDTFREECOVWTL, RIKRTESHTD
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B PRS- Tik, A O T & B L T AR DY R TR TH - 1o, 7

#I1 #— 2490 HR RU'%HRmax

The first half Half time The second half

HR Mean 161.69 100.26 158.1

Game A S D 19.09 10.8 11.8
%HRma x 71.73 45.96 69.58

S D 8.28 7.08 72.87

HR Mean 152.43 100.26 158.24

Game B S D 16.5 10.8 13.53
%HRma x 67 41.1 66.64

S D 8.1 5.28 14.65

0 #— 4O A HR R U%HRmax
M S N H K

Game A H R ¥ 176.2  152.75 163 160.75  153.15
IR (=33 120 12.11 20.03 18.04 12.75 19.57
%HRm a x 78.44 68.19 73.12 70.56 68.36

EE R 5.96 8.47 7.65 6.04 8.29

H R ¥y 109.9  113.6 108 110.5 107.9

K iR = 10.16 14.77 12.73 14.58 18.01
%HRma x 45.76 47.84 45.1 46.06 45.05

RAER = 5 7.23 6.23 7.18 8.83

H R ¥y 164.9  153.65 154.5 156.7 158.8

% B (R 16.63 13.84 12.47 12.95 14.7
%HRma x 72.87 67.48 67.87 68.84 69.85

BHREE 8.19 6.78 6.11 6.37 7.23

Game B H R ¥ 160 151.4 149.7 149.2 149.5
ik 1= AR 17.91 126.7 11.42 20.35 15.65
%HRm a x 70.01 66.36 65.53 65.09 65.44

AR 8.84 6.21 5.61 10.01 7.7

H Ry 108.2 99.1 94.2 95.6 104.2

N B R 5.64 6.52 5.78 10.22 15.24
%HRm a x 44.93 40.74 38.33 38.72 43.24

R E 2.78 3.19 2.83 5.03 7.47

H R¥# 163.6 151.3  157.05  157.45 161.8

S HHRE 18.1 14.28 8.87 11.32 9.23
%HRma x 71.86 66.32 69.14 68.85 71.47

AR 8.87 6.99 4.35 5.55 4.53
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I BRRUER

1. ¥ —adD.LHBToWT

Y= a2 DOHRIZ, RIRVCERICRTES D THD, RIZ, F—2 BT HY — s
DR, ~N—=T7 FA4 ARY — 28¥D HR DFEBHIZOWTRLIELDTH S,

¥ — sthDHRIZ, ¥ — AR E ¥ — AEEDOHRIZDOWTHE L4, Game AR
Game BOWTHIZ B\ TH, MEOMICHMAMCAREIHER TE o o7, (P<0.5)
i, F— AR TY — AFERE ¥ — 2B RO GEN T ARREOHEE VS
bR EVWR D, El, K- AR - A% ¥OHR E =7 24 AhDOHRY I
B LS, Game ARV Game BOWTHIZE T, ¥ — AN EEREY R
L7, (P<0.005) ZTHhix, ¥—ABDO N—7 24 ALK WTHECEENMETLTWS
EWS T ETHD, "—=T 2L AFCBNTY — AFEZT - FBHEELREL TV 3
TERBKRTADDEVZ LS,

Y= 2B H5EFE 4D HRIZ, KN RTES>DTHS,

Game ADRIFIT BT, HHREMO HR iMLOFREZCHE L THANTE W EE
L7, (P<0.005) BERES & HEREN OHR% ik L1545, HREN OF aatic
BUWEEZ/RLAE, (P<0.05) #BRENEIHREK T, SHRENOHIHAHCTIH W
HR Z/RL7, (P<0.05) LAEDZEMnHLEXT, ¥Y— sF¥D HRICEB W THBREM
(HRmax #3193 beats, min.) K O#EEN (HRmax #3194 beats,/min.) A3\ MEZR L
TWBbEWSZ &L, MEBFOHEH/MBOBFCHELTHLVWEWVWSZLETHS, Th
OWTIR, BEAT - FROEVZ—RBOY 3 vOREEWS T EhD, 220DKY
Va3 - AROBENEECHMLVEVS T L, FLEMPNCIMORS Y 3 viTk
BHMLTER TS LW, ZEXEREBCTHREL TS, 'V EAERIE BT, R
DFRERN2ODEY Y 3 VO HR DAL LHBETHZ LN TE S,

N=T7 24 AFRIEZEITHHRIZ, HREBCHIANSEREEZIRDORhok, (P
0.5) ZDZ &, BADHERENY — AFRZT I HBHEER ~— 7 X4 ARFZE W
T, MECEELTWAE WS Z L2 HROETORENLLM[S ZENTED, i/ h,
7= AR B THERERCRED b B ANSHROBEEER, ~—7 £ 4 AOHRD
BrasrbhB LABEHEIHEELTWS, bbb, ¥Y—ahiZEWTALRKHR O
BAZIL, ~—7 %1 2AROKRER L - T, BHREBMCEELCEBHOFE LS DN
ek iItolcd vz & 5,

- ARFRE BT, BREMIFERES, ERENRUOEREHCHE L T, #it
M@V HR #/R L, (P<0.25~0.05) ZZTd, ¥— ¥l ARcHEREM (H-
Rmax #3193 beats/min.) NBFEIEZEMEX R LTWAE WS Z &L, BERENY — &
B EFALASY s VISICHECHZOMLWKREIZHLE LTOEBEL22 L TWHDT
B55,
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Game BORPEIC BT, REMIR T XTOFERECHE L T, Matcm HR%
AU, (P<0.25~0.05) &ZT%, Game A & FEDORERN LR TW5, LiL,
Game B D} #3Game AW HE U TFELHH (LUTF HRmean EF53) (MEWHDTH -
1z, (P<0.05) 2% b, HRmean 23875 &5 Z L%, » — A OEEERE DOHEK &
5HLDTHH 5,

N=T 2L DB, FREMIFEREKUANAOHERECHEL T, & HR 2R

L7, (P<0.005)BBES LFERENTR, HFRESOHABVERZ R L,
(P<0.05) #BRENLHFEREK T, FREKOHREMELXR LA, (P<0.05) ZZ
Tit, Game AL B h ~—7 24 AICB W THREMCHROEBEE R I i, D%
D, BEBRENA—T XL ATKRETAHZER I ST, BHBEEORIRIBV T
G CREBICH B DO TIRIEWTRIen A S b, ¥ — LADFPEEE LT, EFEHOHN
by — a0 EBEMBRELYBER LD TRENA S, ik, ¥ — 00 - B
EBBY — LB LEEEIRFOBNEER LT AR LA THA S,

BEZ BT, BHREMEBERES T, BEREMOHIFACE W EE R L,

(P<0.01) #BREN L HREK CREREKOHIHAHICEH MEL R LA, (P<0.0
05) = ZTix, Game ADKFE MRRICHBREM L HEREN MO HEECHE L TEVE
EERLTED, ROV a3 VIIREZL THEOBML W LR[S T ENTE D,

PEDZENBELT, ¥—2BOHREF— 22 bRAILEHE, ¥ — 20 FRV
57— AP KT A HEE VD BORED AL, THIX, ~—T7 &1 ADI0FHED
KB L > TCHEBBREDOHR BNEIE LD THA S, Tk, ¥—arDETEWIT LM
SEZIE, ¥— 2T OBENY - ABFEHBATR TRV EWS T LETHS S,
Thiz, BEMTCEZL Y - 2 PR APREOEBAMME Ty — 2T LL E,
¥ — AN E IDIBEVIARESRINERDSH S EELXLND,

HEFEMEAD HRIZKTHEIAENL, KUY a VIIRRLEEE, F—FERSvYavEWSHL
BICWHARFOMEIENENWSZENTED, 8B, TOMDEYY 3 VTR, £V Z—
BUO757—Fvavg—0RTY v, HAMCEVCHREZR L, UL, HRIX, #
BREOMEGBET X AHENKE L, EERKFO HR ORIGHH, EEMERCEBHAME Y
RLTWAERESev, Fiit, HRrest X' HRmax 2MEARZ X > TR b, HEOD
HR OBEEMIEBRE RS ~HTHD, VY

2. % — athd %HRmax b b 4 7o BN
%HRmax iZ, BilkZZ0\5 HR DIEBIKEE? KU Karvonen D A 12 & b EBME %
HEE LTz, SRR, 44010 5 % HRmax DRER 0 T BIcdICREK ) LHIB (absolute
heart rate) 1Zxf L CHINAILMAE (relative heart rate) HA—HINIIZHVLR TV B,
5 — ahD %HRmax oW Tit, HIRVOENCRTES D TH 5B,
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£1i2, F—2DF — 2B B Y — 2[5, "—T7 2L LR -2 XDYK
HRmax OFHIZOWTRLICH DTS %,

' — AP BT B %BHRmax 1%, ' — AF¥E 5 — A% F¥DIGHRmax DO\ THE L
B4, Game AR UGame BOWTRIZE T, liEDOBICHN s EEE IR CTE I
hotc, (P<0.5) %HRmax i3\ Td, HRD & X LA ¥ — AR L ¥ — A ¥ED
BEWXEDLRhishote, LicdioT, ZORENDLE L THY — AR BT 5 EEH O A i
HMEL, ¥ — ARREERE Y — ABEBOHEII SV E W2 B, DFE D, TORENLOEZ
TY — 2RI E T, F— 2DRBORINRELSHE LT, 5K — AHH
¥ LA EOEB D ARIBVARRTRE TRV EEZLDRS,

Ft, F— AR — aB¥tDY%YHRmax & ~— 7 & A4 ADED Y% HRmax 13,
Game A K U'Game BOWTHIZHE T, MAANWCHEREYHRETHZ L TE R, (P
<0.005) =D Lix, $HRmaxiz BT, HROB & FRRIC~— 7 2 1 arhD 104
HHBERESEBE L T 5 Z &% %HRmax DREDE T HLMHES FHLTE S, flifich,
7 — AR B\ TR b 7o 42838 D AR s % HRmax DHFEAL, T ORI TIH
LLTWB, Thbb, HMAER, ~—7 21 2DKEBHCHFEIENEIE L, BEREH
DB Isofcb vz & 5,

BFEMADY - 2D Y%HRmax 1, EMITRTES HTH5bB,

Game A DFIFIC BV TUE, BBREMD %YHRmax T X TCOFHRFCHE LT, Mt
&\ %HRmax &/~ L7c, (P <0.001~0.005) #BAES LHBREN TIL, HRENDOHN
MA@ EEZ R Lic, (P <0.05) #EREN L HBREK T, HREN O H#EHHNC
EUWER R L, (P<0.05) LAEDZE5#%%2 T, %$HRmax i3, $#BEM (%
HRmax & 586.7) MUOBEEN (%HRmax 5 ES7.2) AEWMEX/RLTEYD, ¥ —
ARFZ Y Ny v PR ERERBCEBINT 5B EAMEDO RS Y 3 VITHBE LT LWZ &5
fAbh s,

N—T Z A A BT B %HRmax 13, $BREMCHAN L BREEZIZDbhichr - T,
(P<0.5) 2Dz &1, $¥HRmaxiZ K\ Td, HROKF & R 105 D ~— 7 5 4 sk
CEEOBENBIE LTS Z L% %HRmax OREIC L HE FLSMEIENTE S, A
Wi, ¥ — APV THRECRD DN BANCEEERL, ZORRSTIEHAL
TWwWb, Tbb, HAZERZ, ~—724 2DKEHICI DL otct v k5, ¥ —
AR BT, EREMIBERES, gBREN KRUOHBREHICHE L THIHCH
WW9%HRmax #/r L7z, (P<0.25~0.05) == T% %HRmax X, HR & OB & [AAIC 85
#HM (%HRmax iz =1682.6) MHMUOBHRBCHBE L CTHVWBIERZ/RLTEDH, RV a v
PEEZTBHHEDOH LI 2[5 ENTES,

Game BOHEIFIC B TUL, FHBREMIIFEEREN, $iBREKICHE L T&E\V%HRmax %
AL, (P<0.05) Zhix, Game AL[AERDRERTH 7z, hEDZ EnD, ¥ — o
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5 HR OB AN, BBREMOMLOBERE I L THEN 2R D 12s, %¥HRmaxiz>
WL, SREMIIHRE S ROBERE HICKH L THNEEEN LV &V SRR E
hic, Thik, ¥ — 2t 5B O A MHRE I HEBEM L #8BRE S RO EE HOM
CEWTRALHEDIWEWS ZETHD,

N=T B AR, FEREMIEERE K DS O MO FERF I HE L THEHC s
W%HRmax #/R L7z, (P <0.005) #i82#%& S L #BREN T, #i8R#E S O F At s
WMEE R LTz, (P<0.05) #BREN L HBREK CRERZEK O AT HE VHELR
L, (P<0.05 ZZTix, Game At Rich -7 214 ARKCBWIHRERCHES
BBHZENHR IR, Db, TORBIL, FEREHL N —T XL ATKRETHE
CBWTh, ¥~ anbXIEBAMBEOFENNE S, FHEREOMEI AR I
BT O RVREBIC S 5 DO TIReWTiR e h A 5 b, 7 — 2 DRPEC, ¥ — AR5
HHORFAFOEIILU Ly — AREOEBAMALZ ER LD TRIRNAH 5D,

BB, BBREMEEERES T, HBREMD A MM E EL R LI,
(P <0.025) #E#ES LHBREK CREBEK D HBMEHICE W EE R L, (P<
0.005)

AEDZ EnbE LT, ¥ — AED%HRmax X, F— 22600 RIcHEE, ¥ — 40
FROY — AR BT HHEE S SDRBD ORI, ThiX, ~—7 %A ARFOD
104 BIC BV TR BERE D HERBEENBE L5 THH 5, i, BFMEA4DOET Y 5
v bRz %HRmax DEEIL, H— FETY 2 VAEWEWI BNTE S, Hicgk
EMOEAMUOBERFZCHE L TRECEH W HEEZ R L TV5, FHBREMD %HRmax
(86.7%HRmax) AR\ EF 5 Z &, ¥ — 2 EBROFEBLMOFERE LV EIZTT
WHEWSZETHAS, TOEHMEL, HEREMD, — PRIV 3 VTRY — 2 VHK
VDI FNANTUTHD, EBDY—ABEL, FlF—2DRS V7 v 2-ThHbHEW
5KV g vVOBMAREZLLND, £, TOMOES Y 3 VT, v E—-RO7 7 —
FYa—=2—0DRYY g VHAMERMPZIEEV%$HRmax @Bz, Thix, #— FED
vaviBRrE R RO T7 s —Fv . — 2 —bHWBHRCETAEEDET-ALTFDY A
UV FR-LVEBOBRESHEL > TWBEDEREDRD, 5T, ©F—2ahD%
HRmax (%, B v a VIIZEZ T3 DDORS Y g VMDD RS > 3 VICHE L THEE D
HEIKEL ADRDLEWS T ENTED,

3. VOmax & %HRmax OBIfRIC DOV T

4 H VOmax (%, FANKENXHETHIDORENERFTHS EvbhTn
B, VOEFMAD VOmax ik, X1ECRTESDTH S,

F — AIZBTH VOmax DF#HIL, 44.0+1.1mlkg.min. TH 5, Zhik, ThHDHE
fEvx, FEBORKEDOEME L VEWEEX/RLTWS, P EWnS T &id, "Ar o bR—
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NDERIZL > THBHRD O EAE v VT 4 —RTITWBERbRD, SHEAN
F o R T 4 I BIDD V=V IR E LTHETH S,

EFME 4 D VOmax 1%, #ERHES KROKi245ml,kg.min. LA E#/RLTW54, 8EE
M, NEOHZFHLUTFORMETH »7c. Lirl, ChHORER, MESD/mEEDK
fED S LTRBPRETH o7, £ L D3VERDF Y s F1F -4 (N=14) B3
HEBRHDOFOEEBCTDFEHTIZ13end EE - TE b, BEACHEIL TS, VP F
o, BB E I TIE, 220 % EE S T b BEEHIC S BR TV B, ¥ SOHD
BRI R OBERSIEC OV T, BRINTVWBEELXLDLDT, 2D L—=v 7L
LT, AWK N v—=v 7352012 L b VOmax (BAMK) #ED50ERDA 5
LRbh b,

%6HRmax & VO,max DBfREER | L RN HEET S L, %S¥HRmax DEWHFHEREMK
CHEBRENIZL, B Y g VHUEHD D TIL7s S BEMIC VOmax DEIMEV- IS — A D
BN OZT - EBNEENAZ VDO TR h, i, FEEVWHERESROEREK
ZOWTIE, BAWKENCER TV 5%, AU — 2 VEBICEM L CEB AR KX
& { Th %HRmax AMEL EBHOFEL T Ttk o, LaL, BRI EhET D
L& > 0 ARBICECTRAATD Y, SRETHERE» SEBHBRES LR Y 2 v
M7 R DB IR DOREE Loy,

Vv E &

AR, BRAEDARY » b R—=ABRFOS — A2 BT 5 0B S EERE & H#E
EL, ¥—ahOEBARHROEFORS Y g vVOBEKESITTHZ E0D, ¥ — 2 EE
DIEHROEBREDFHHA L THHHUTRRE LD THSD, i, TOESY — A[MD
N=T 2 APBRFEOH BB X 2FBCOWTLARLLEI A, kDT L2VHH
L7z,

1. XAF7 o b AN —2dhBITHHRIIZ, KOV a vVIHZH — FROE v % — 2l
DEYDY g VCHEBELTEWERX/RLAE, (P <0.005
2. "R 9 bR=AVF —2ZBIFTD%HRmax X, ALK F— FROEVEZ —HT v 4
VAMBOEEREFICHE L TEVWEZ/R LAz, (P <0.005)

3. VO.max & %$HRmax OBAfRIL, ¥ — 2HhIZ%HRmax DEHWFH — FEDXR Vv & —R
g VOIRBFENVOmax DEITED - 72,

4. AR o b ¥ — ARPEEBEDE D~ —7 24 2%, HR RO %HRmax D\LFhic
WTh Y —alfFL DEVVETH -7, (P <0.005)

5. bz s, Ry g VIR, TEEBOAWE - FROTE V2 —RSv g v
PMEDRFICHK LT, ¥ —2hOEBBRELBEELDND, T, 8%, Z0
RICEB LICEFREYHFANEN» DIEEEIE LTI b vx b, E1,
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WBLWCOBENDEZILES, "— 72457 — A BEROBBEICHOWT, BEE
X, BFOEMZERBLICO X TILHIZEBVIAREENHENED I OREBEEVS LD
wPEZTOhRTIEISinu,
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Research on the Effects of Half —time in Relation

to Physical Performance in the Second Half.
An Examination by the Method of

Work Intensity(%HRmax)

Takashi MATSUBARA

Faculty of Liberal Arts and Science
Okayama University of Science
1—1 Ridaicho, Okayama 700 Japan
(Received September 30,1989)

In this research, I guessed work intensities of senior high school students from their
heart rate in the game. Also analized were work loads and characteristics of the
position of each player.This research was conducted for the purpose of studying how
to manage a game through the analysis of work intensity.The following results were
found concerning the physical effect which half time produces in the second half of
the game.
1.Regarding HR,the guard and center positions show a higher rate when compared to
the forward position.
2.The positions of guard and center show a high %$HRmax rate when compared with
the forward position.

3.Concerning the relationship between VO,max and %HRmax,players at the guard and
center positions whose $HRmax was very high,showed a low VO,max in the game.

4.Half —time,the period of rest between the first and second halves,definitely helps to
recover the players from the fatigue of the first half.

5.According to the above analysis,work intensities are shown to be at a higher rate for
the guard and center positions than for the position of forward.This is most likely
due to the wider range of movement than is inherent in these positions.

In this sense,coaches or supervisors should pay strict attention to this situation and
take the necessary precautions to insure that players at these positions are not taxed
beyond their individual endurance.Also,because of these differences in the positions the

coach should be aware of the benefits of rest during half time.



